







this ain’t THAT school
	this ain’t THAT school
	Contents
	Where to Start
	Part 1 — Reading Foundations: From Zero to Ready for GED® Study	 Can’t read this page yet?
	Unit 1 — Hearing Sounds and Meeting Letters	Chapter 1 — Start Here
	Chapter 2 — Words Are Made of Sounds
	Chapter 3 — What Is a Letter?
	Chapter 4 — Our First Letter Sounds
	Chapter 5 — Putting Sounds Together


	Unit 2 — Reading Our First Words	Chapter 6 — Three-Sound Words
	Chapter 7 — Learning the Short Vowels
	Chapter 8 — Reading More Short Words
	Chapter 9 — Words That Change One Sound


	Unit 3 — Building Stronger Word-Reading Skills	Chapter 10 — Two Consonants Working Together
	Chapter 11 — Two Letters Making One Sound
	Chapter 12 — Reading Longer Short-Vowel Words
	Chapter 13 — Reading Words Without Guessing


	Unit 4 — Learning New Vowel Patterns	Chapter 14 — The Silent E Pattern
	Chapter 15 — Long Vowel Sounds
	Chapter 16 — Vowel Teams
	Chapter 17 — Other Common Vowel Sounds


	Unit 5 — Reading Bigger Words	Chapter 18 — Breaking Words Into Parts
	Chapter 19 — Common Word Endings
	Chapter 20 — Beginnings and Endings That Change Meaning
	Chapter 21 — Reading Words With More Than One Syllable


	Unit 6 — Words That Do Not Follow the Simple Rules	Chapter 22 — Common Irregular Words
	Chapter 23 — Words That Look Similar
	Chapter 24 — Words That Sound Alike
	Chapter 25 — Reading New Words Independently


	Unit 7 — Reading Our First Sentences	Chapter 26 — What Is a Sentence?
	Chapter 27 — Reading Simple Sentences
	Chapter 28 — Understanding What a Sentence Says
	Chapter 29 — Reading Sentences Smoothly


	Unit 8 — Reading Paragraphs	Chapter 30 — What Is a Paragraph?
	Chapter 31 — Finding What a Paragraph Is About
	Chapter 32 — Finding Important Details
	Chapter 33 — Reading Short Adult-Level Passages


	Unit 9 — Understanding What We Read	Chapter 34 — Finding Answers in the Text
	Chapter 35 — Putting Events in Order
	Chapter 36 — Understanding Cause and Effect
	Chapter 37 — Making Simple Inferences


	Unit 10 — Becoming an Independent Reader	Chapter 38 — Reading Instructions and Everyday Information
	Chapter 39 — Reading Longer Passages
	Chapter 40 — Reading With Accuracy and Confidence
	Chapter 41 — Getting Ready for GED® Language Arts




	Part 2 — GED® Reasoning Through Language Arts	Unit 1 — Reading for Meaning	Chapter 1 — R.2: Determining Details and Making Logical Inferences
	Chapter 2 — R.3: Analyzing Events, Ideas, and Procedures
	Chapter 3 — R.4 and L.4: Words, Phrases, Tone, and Figurative Language
	Chapter 4 — R.5: Analyzing Text Structure
	Chapter 5 — R.6: Author’s Purpose, Point of View, and Conflicting Accounts
	Chapter 6 — R.9 and R.7: Comparing Texts and Integrating Media


	Unit 2 — Identifying and Creating Arguments	Chapter 7 — R.8: Evaluating Arguments, Claims, and Evidence
	Chapter 8 — R.9.3: Comparing Arguments on the Same Topic
	Chapter 9 — W.1: Creating Arguments and Using Evidence
	Chapter 10 — W.2: Developing Ideas and Organizing an Analysis
	Chapter 11 — W.3: Clarity and Command of Standard English Conventions
	Chapter 12 — The GED® Extended Response


	Unit 3 — Grammar and Language	Chapter 13 — L.1.1: Frequently Confused Words and Homonyms
	Chapter 14 — L.1.2: Straightforward Subject-Verb Agreement
	Chapter 15 — L.1.3: Pronoun Usage, Agreement, Reference, and Case
	Chapter 16 — L.1.4: Standard Written English Usage
	Chapter 17 — L.1.5: Dangling Modifiers, Misplaced Modifiers, and Word Order
	Chapter 18 — L.1.6: Parallel Structure, Coordination, and Subordination
	Chapter 19 — L.1.7: Agreement in Complex Situations
	Chapter 20 — L.1.8: Wordiness and Awkward Construction
	Chapter 21 — L.1.9: Transitional Words and Phrases
	Chapter 22 — L.2.1: Capitalization
	Chapter 23 — L.2.2: Run-ons, Fused Sentences, and Fragments
	Chapter 24 — L.2.3: Apostrophes With Possessive Nouns
	Chapter 25 — L.2.4: Punctuation for Sentence Boundaries and Clarity
	Chapter 26 — Editing and Revising Passages in Context




	Part 3 — GED® Science	Unit 1 — Read the Evidence	Chapter 1 — Science Is a Way of Checking
	Chapter 2 — Fair Tests and Honest Conclusions
	Chapter 3 — Tables, Graphs, and Models
	Chapter 4 — The Math Inside the Science


	Unit 2 — Cells, Energy, and the Human Body	Chapter 5 — Cells: Small Structures, Real Work
	Chapter 6 — Food, Photosynthesis, and Cellular Respiration
	Chapter 7 — Body Systems Work Together
	Chapter 8 — Homeostasis: Staying Within a Working Range
	Chapter 9 — Disease, Defenses, and Population Evidence


	Unit 3 — Inheritance and Change Across Generations	Chapter 10 — DNA, Proteins, and Cell Division
	Chapter 11 — Inheritance Without Fortune-Telling
	Chapter 12 — Variation, Mutation, and Gene Expression
	Chapter 13 — Evolution and the Evidence for Common Ancestry


	Unit 4 — Ecosystems and Living Networks	Chapter 14 — Energy Flows; Matter Cycles
	Chapter 15 — Populations, Limits, and Relationships
	Chapter 16 — When Ecosystems Change


	Unit 5 — Matter and Chemical Change	Chapter 17 — Atoms, Elements, and the Stuff Around Us
	Chapter 18 — Properties, States, and Density
	Chapter 19 — Chemical Reactions and Conservation of Mass
	Chapter 20 — Solutions, Concentration, and Solubility


	Unit 6 — Energy, Heat, Waves, Resources, and Electricity	Chapter 21 — Energy Changes Form and Keeps Its Accounts
	Chapter 22 — Heat, Temperature, and Reaction Energy
	Chapter 23 — Waves, Sound, and Light
	Chapter 24 — Energy Sources and Real Tradeoffs
	Chapter 24A (Bonus Chapter) — Electricity: Making Charge Move Without Getting Played by the Diagram


	Unit 7 — Motion, Forces, and Machines	Chapter 25 — Describing Motion
	Chapter 26 — Forces, Newton’s Laws, and Gravity
	Chapter 27 — Momentum and Collisions
	Chapter 28 — Work, Power, and Simple Machines


	Unit 8 — Earth Systems and Our Place in Space	Chapter 29 — A Changing Earth: Rocks, Plates, and Deep Time
	Chapter 30 — Air, Weather, and Climate
	Chapter 31 — Oceans and Cycles Connecting Life to Earth
	Chapter 32 — Resources, Natural Hazards, and Better Decisions
	Chapter 33 — The Solar System: Motion, Seasons, and Tides
	Chapter 34 — Stars, Galaxies, and an Expanding Universe


	Unit 9 — Putting the Reasoning Together	Chapter 35 — Two Investigations, Several Defensible Conclusions
	Chapter 36 — A Final Walk Through GED®-Style Reasoning


	Unit 10 — Cumulative Science Practice and Answer Key	Chapter 37 — Mixed GED®-Style Science Assessment




	Part 4 — GED® Social Studies	Unit 1 — Foundations of Government	Chapter 1 — Power, Authority, and the Purpose of Government
	Chapter 2 — Comparing Forms of Government
	Chapter 3 — Ideas Behind Constitutional Government
	Chapter 4 — Majority Rule, Minority Rights, and Limited Power
	Chapter 5 — Reading Social Studies Sources Without Getting Played


	Unit 2 — The Constitution	Chapter 6 — Reading the Constitution as a Structure
	Chapter 7 — Federalism and Layers of Government
	Chapter 8 — Separation of Powers and Checks and Balances
	Chapter 9 — The Bill of Rights and Due Process
	Chapter 10 — Amendments and the Expansion of Citizenship


	Unit 3 — Government in Action	Chapter 11 — Congress and the Making of Federal Law
	Chapter 12 — The President, the Cabinet, and Federal Agencies
	Chapter 13 — Courts, Judicial Review, and Precedent
	Chapter 14 — State, Local, and Tribal Government
	Chapter 15 — Public Policy, Budgets, and Evidence of Results


	Unit 4 — Citizenship and Civic Participation	Chapter 16 — Citizenship Rights and Responsibilities
	Chapter 17 — Parties, Interest Groups, and Campaigns
	Chapter 18 — Elections, Representation, and the Electoral College
	Chapter 19 — Public Opinion, Polls, and Misleading Displays
	Chapter 20 — Evaluating a Civic Argument from Start to Finish


	Unit 5 — Colonial America and the Founding	Chapter 21 — Indigenous Nations, Colonization, and Atlantic Economies
	Chapter 22 — Revolution, Independence, and Competing Claims to Liberty
	Chapter 23 — From Confederation to the Early Republic


	Unit 6 — Expansion, Slavery, Civil War, and Reconstruction	Chapter 24 — Expansion, Removal, and the Meaning of a Border
	Chapter 25 — Slavery, Sectionalism, and the Civil War
	Chapter 26 — Reconstruction, Freedom, and Its Unfinished Enforcement


	Unit 7 — Modern United States History	Chapter 27 — Industry, Immigration, Labor, and Reform
	Chapter 28 — World War I, the Great Depression, and the New Deal
	Chapter 29 — World War II, Total War, and Human Rights
	Chapter 30 — The Cold War, Federal Power, and Public Trust
	Chapter 31 — Civil Rights, Equal Protection, and Social Change


	Unit 8 — Basic Economics	Chapter 32 — Scarcity, Opportunity Cost, and Economic Systems
	Chapter 33 — Supply, Demand, Prices, and Market Power
	Chapter 34 — Specialization, Trade, and Comparative Advantage


	Unit 9 — The Economy in Practice	Chapter 35 — GDP, Inflation, Employment, and the Business Cycle
	Chapter 36 — Fiscal Policy, Monetary Policy, and Market Failures
	Chapter 37 — Consumer Credit, Banking, and Statistical Claims


	Unit 10 — Geography and the World	Chapter 38 — Maps, Scale, Location, and Regions
	Chapter 39 — Environment, Resources, Technology, and Settlement
	Chapter 40 — Migration, Culture, and Population Change


	Unit 11 — The United States and the World	Chapter 41 — Classical Civilizations, Nations, and States
	Chapter 42 — Diplomacy, Conflict, and Foreign Policy Since September 11
	Chapter 43 — Putting Sources, Maps, and Numbers Together


	Unit 12 — Cumulative Social Studies Practice and Answer Key	Chapter 44 — Mixed GED®-Style Social Studies Assessment




	Part 5 — GED® Mathematical Reasoning	Welcome to the Part That Tells You What the Hell Is Going On
	What This Book Will and Will Not Do
	Unit 1 — Q.1 Apply number sense concepts, including ordering rational numbers, absolute value, multiples, factors, and exponents	Chapter 1 — Place Value and Number Relationships
	Chapter 2 — Factors, Multiples, and Number Properties
	Chapter 3 — Positive and Negative Numbers
	Chapter 4 — Absolute Value and Distance on a Number Line
	Chapter 5 — Ordering Rational Numbers and Recognizing Undefined Values
	Chapter 6 — Fractions, Mixed Numbers, and Equivalent Forms
	Chapter 7 — Rational Exponents and Scientific Notation


	Unit 2 — Q.2 Add, subtract, multiply, divide, and use exponents and roots of rational, fraction and decimal numbers	Chapter 8 — Operations with Whole Numbers
	Chapter 9 — Order of Operations, Estimation, and Rounding
	Chapter 10 — Operations with Signed Numbers
	Chapter 11 — Operations with Fractions and Decimals
	Chapter 12 — Exponents, Squares, Cubes, and Roots


	Unit 3 — Q.3 Calculate and use ratios, percents and scale factors	Chapter 13 — Ratios, Unit Rates, and Proportional Relationships
	Chapter 14 — Percentages, Increases, Decreases, and Discounts
	Chapter 15 — Simple Interest, Taxes, Commissions, and Multistep Percent Problems
	Chapter 16 — Scale Factors and Unit Conversions


	Unit 4 — Q.4 Calculate dimensions, perimeter, circumference, and area of two-dimensional figures	Chapter 17 — Geometric Figures, Dimensions, and Angles
	Chapter 18 — Composite Figures and the Pythagorean Theorem
	Chapter 19 — Measurement, Scale, Formulas, and Unknown Dimensions
	Chapter 20 — Perimeter, Area, Circumference, and Missing Dimensions


	Unit 5 — Q.5 Calculate dimensions, surface area, and volume of three-dimensional figures	Chapter 21 — Volume, Surface Area, and Missing Dimensions of Prisms and Cylinders
	Chapter 22 — Pyramids, Cones, Spheres, and Composite Solids


	Unit 6 — Q.6 Interpret and create data displays	Chapter 23 — Tables, Graphs, and Data Displays


	Unit 7 — Q.7 Calculate and use mean, median, mode and weighted average	Chapter 24 — Mean, Median, Mode, Range, and Weighted Averages
	Chapter 25 — Integrated Quantitative Reasoning with Data and Averages


	Unit 8 — Q.8 Utilize counting techniques and determine probabilities	Chapter 26 — Counting Methods, Permutations, Combinations, and Probability


	Unit 9 — A.1 Write, evaluate, and compute with expressions and polynomials	Chapter 27 — Substitution, Evaluating Expressions, and Formulas
	Chapter 28 — Distributive Property and Linear Expressions
	Chapter 29 — Polynomial and Rational Expression Foundations
	Chapter 30 — Rational Expressions and Undefined Values


	Unit 10 — A.2 Write, manipulate, and solve linear equations	Chapter 31 — Solving One- and Multi-Step Linear Equations
	Chapter 32 — Modeling Real Problems with Linear Equations
	Chapter 33 — Systems of Equations by Graphing, Substitution, and Elimination


	Unit 11 — A.3 Write, manipulate, solve, and graph linear inequalities	Chapter 34 — Writing, Solving, and Graphing Linear Inequalities


	Unit 12 — A.4 Write, manipulate, and solve quadratic equations	Chapter 35 — Solving Quadratic Equations


	Unit 13 — A.5 Connect and interpret graphs and functions	Chapter 36 — Coordinate Planes and Graphing Equations
	Chapter 37 — Slope, Unit Rate, and Linear Graphs
	Chapter 38 — Interpreting Key Features of Graphs and Functions
	Chapter 39 — Quadratic Graphs, Function Notation, and Key Features


	Unit 14 — A.6 Connect coordinates, lines, and equations	Chapter 40 — Writing Equations of Lines
	Chapter 41 — Parallel and Perpendicular Lines in the Coordinate Plane


	Unit 15 — A.7 Compare, represent, and evaluate functions	Chapter 42 — Functions, Inputs, Outputs, Domain, and Range
	Chapter 43 — Linear and Nonlinear Functions Across Representations


	Unit 16 — Test Readiness (no content code)	Chapter 44 — Calculator Use, Formula References, and GED® Question Formats
	Chapter 45 — Cross-Topic Review: Integrated Linear and Quadratic Modeling
	Chapter 46 — Cross-Topic Review: Noncalculator Arithmetic and Algebraic Reasoning
	Chapter 47 — Cross-Topic Review: Integrated Multistep Problem Solving




	Part 6 — Getting Ready for the Outside	Unit 1 — Know What You Are Actually Preparing For	Chapter 1 — Release Is Starting to Become Real
	Chapter 2 — Know What Kind of Release You Are Actually Preparing For
	Chapter 3 — Start the Release File


	Unit 2 — Take Inventory	Chapter 4 — Start With the Paperwork You Already Have
	Chapter 5 — Where Is It and Who Has It?
	Chapter 6 — Turn the Pile Into a Release File


	Unit 3 — Find the Gaps	Chapter 7 — What Still Needs Work?
	Chapter 8 — Possible, Agreed and Verified
	Chapter 9 — Find the Single Points of Failure
	Chapter 10 — Action, Waiting or Outside My Control?


	Unit 4 — Build Somewhere to Land	Chapter 11 — Your Release Plan Needs More Than One Address
	Chapter 12 — “You Can Stay Here” Needs More Detail
	Chapter 13 — Halfway Houses, Community Corrections and Transitional Placement
	Chapter 14 — What Happens If Plan A Dies?


	Unit 5 — Build the Practical Release Plan	Chapter 15 — Employment Before the Gate Opens
	Chapter 16 — Transportation Is Part of the Release Plan
	Chapter 17 — Money for the First Month
	Chapter 18 — Healthcare and Treatment Continuity
	Chapter 19 — The Small Stuff That Can Stop Everything


	Unit 6 — Know Who Is Actually in the Plan	Chapter 20 — Support Is Part of the Plan, Not the Whole Plan
	Chapter 21 — Talk About Home Before You Come Home
	Chapter 22 — Children and Family Before Release
	Chapter 23 — Your Relationship Will Not Resume Where It Paused


	Unit 7 — Build the Actual Parole / Release Packet	Chapter 24 — Readiness Is Not a Score
	Chapter 25 — Build the Actual Packet
	Chapter 26 — Make the Packet Tell One Clear Story


	Unit 8 — Know Your Own Plan	Chapter 27 — Turn Weak Spots Into a Work List
	Chapter 28 — What Comes First?
	Chapter 29 — Know Your Packet Without Hiding Behind It
	Chapter 30 — Practice Speaking From Your Own Plan


	Unit 9 — Yes, No, Not Yet and the Final Stretch	Chapter 31 — Prepare for Yes, No and Not Yet
	Chapter 32 — If the Answer Is No
	Chapter 33 — If the Answer Is Yes
	Chapter 34 — The Final Weeks Inside
	Chapter 35 — Goodbyes, Grief and Last-Minute Promises




	AFTERWORD
	PASS IT ON	PASS IT ON — READER ONE
	PASS IT ON — READER TWO
	PASS IT ON — READER THREE
	PASS IT ON — READER FOUR
	PASS IT ON — READER FIVE
	PASS IT ON — READER SIX
	PASS IT ON — READER SEVEN
	PASS IT ON — READER EIGHT


	A LETTER TO THE NINTH READER
	Back Cover



  
    	
      Cover
    

    	
      Table of Contents
    

  





HAB Justice

this ain’t THAT school

You may have been to school before.

You’ve never been taught like this.

A GED® Test Preparation Book from HAB JUSTICE

Hell and Back

Jessica Rose Carroll, Founder, HAB JUSTICE



Copyright © 2026 Jessica Rose Carroll. All rights reserved.

Published by HAB JUSTICE

First edition

GED® is a registered trademark of the American Council on Education (ACE) and may not be used without permission. The GED® and GED Testing Service® brands are administered exclusively by GED Testing Service LLC under license. THIS WORK IS NOT AUTHORIZED, ENDORSED, OR LICENSED BY THE AMERICAN COUNCIL ON EDUCATION OR GED TESTING SERVICE, AND ANY REFERENCE TO “GED” IN THE TITLE OR BODY OF THIS WORK IS IN NO WAY INTENDED TO IMPLY AN AFFILIATION WITH, OR SPONSORSHIP BY, GED TESTING SERVICE OR ANY STATE OR ENTITY AUTHORIZED TO PROVIDE GED® BRANDED GOODS OR SERVICES.

This book is for study and general information. It is not legal advice. Rules differ by state and by facility.




Contents


For this digital edition, use the clickable contents to move through the book. Page references in the text refer to the printed edition.



Where to Start iv

Part 1 — Reading Foundations: From Zero to Ready for GED® Study 1


Start Here: the picture pages (Chapter 1) 5

Foundational Reading Mastery Check (Chapter 41) 78



Part 2 — GED® Reasoning Through Language Arts 82


Part 2 Final Check 159



Part 3 — GED® Science 164

Chapter 37 — Mixed GED®-Style Science Assessment 313

Part 4 — GED® Social Studies 321

Chapter 44 — Mixed GED®-Style Social Studies Assessment 465

Part 5 — GED® Mathematical Reasoning 479


Part 5 Final Check 603

Mathematics Reference 607

Mathematics Glossary 610



Part 6 — Getting Ready for the Outside 621

Afterword 655

Pass It On 661




Where to Start

Everybody starts somewhere. Find the line that sounds like you and start there. There is no wrong door, and you can change doors any time.

Reading is new or hard for you? Start with the picture pages: Chapter 1, Start Here, on page 5. You do not need to read words to begin. If someone can read pages to you, that helps, but you can start on your own. Some listening parts need a partner. Circle them ○ and keep going.

It has been a long time since school? Start at Part 1 on page 1 and go at your own speed. When a chapter feels easy, do its check and keep moving.

You went to school not long ago and just need to pass the GED® test? Take the Foundational Reading Mastery Check on page 78. If you score 6 or 7 points, and you got tasks 1 and 2 right on your own, go to Part 2. Then take each subject’s big check first, and study only the chapters named next to the ones you miss:


Language Arts: Part 2 Final Check, page 159

Science: Chapter 37, page 313

Social Studies: Chapter 44, page 465

Math: Part 5 Final Check, page 603



Getting ready for release? Part 6, on page 621, helps you plan. Read it whenever you are ready.

Going back to an earlier chapter is not starting over. It is how everybody learns.




Part 1 — Reading Foundations: From Zero to Ready for GED® Study




[image: ] Can’t read this page yet?




Turn to Start Here (page 5). [image: ]




Part 1 is not on the GED test. It builds the reading skills you need before GED study begins.




Already read well? You can test out of Part 1. Take the Foundational Reading Mastery Check at the end of Chapter 41. If you score 6 or 7 points, and you got tasks 1 and 2 right on your own, go straight to Part 2, GED Reasoning Through Language Arts.

This part starts at the very beginning: hearing the sounds in spoken words and learning how printed letters stand for those sounds. It gets you ready for GED Reasoning Through Language Arts study later. It is not one of the subjects on the GED® test, and it does not replace a formal GED course.

Teaching explanations may be read aloud by an instructor, tutor, volunteer, or reading partner. If you are working alone, you can still go on. Use the picture pages first (Chapter 1, Start Here). If someone can read directions to you or record them, when permitted, that helps, but it isn’t required. No internet, phone, or electronic tool is required.

Move forward when the skill is accurate and steady, not simply because the chapter is finished. If a lesson feels too hard, return to the last skill that felt clear, practice it again, and then try the next step.

How to use the checks: Guided practice means you may follow a completed model or receive a spoken prompt. Independent check means the model is covered and you perform the task without being shown the answer. Error correction means you notice, repair, and reread a mistake. Delayed review means you try the same skill again after time has passed. Transfer means you use the skill on an unfamiliar word, sentence, or passage. Keep results on separate paper or in a notebook. Some answers are printed right after the questions. Cover them with a sheet of paper until you finish.

Come back with a partner: Some tasks need a partner to say words to you or to hear you say them. If no one is there, draw a circle ○ next to the task and write “come back with a partner.” Circled tasks don’t stop you. Keep going with the reading tasks, and do the circled ones the next time someone is with you. You can move on with circles still open, but a circled task is not passed until someone hears you do it. Look for your circles each time a partner is with you.

READ THIS FIRST WITH YOUR READING PARTNER

This short guide is for any approved person helping an adult learner use Part 1. A reading partner may be another learner, an education aide, volunteer, instructor, staff member, or other approved helper. Follow the facility’s rules about materials, helping, privacy, and study arrangements.

Help without taking over. Read a direction aloud when the learner cannot yet read it. Then let the learner point, say, match, read, or write as much as possible. Helping is not the same as doing the learner’s work for them. The goal is for the learner to need less help each time.

For spoken sounds, demonstrate accurately. Keep letter names separate from letter sounds. Avoid adding an extra “uh” to stop consonants: say /t/, not “tuh,” and /p/, not “puh.” If you are not sure how a sound is said, do not guess. Ask approved education staff for help instead of teaching a sound you are unsure of.

Use the beginner cues when they fit: LOOK at the print. LISTEN to the spoken model. POINT to the letter, letter group, or word. SAY the sound or word. MATCH the spoken sound to its printed letter or pattern. A brief cue should come before a longer explanation when the learner may not yet read the directions.

Demonstrate blending slowly and accurately. Point under each letter or letter group, say the taught sounds, and then connect them. Allow the learner time to attempt the word before offering help. After an error, point back to the actual printed letters and ask what the learner sees. Do not supply a word during an independent check unless the directions allow support.

Separate guided practice from independent mastery. During guided practice, you may model, prompt, or give a spoken example. During an independent check, cover the model and let the learner try without being shown the answer. Record first-attempt accuracy, self-correction, or assistance separately when the lesson asks for it.

Correct without ridicule or humiliation. A mistake identifies a skill to practice. Use the chapter’s recovery instructions and return to the exact earlier lesson named there. Do not move ahead simply because a chapter is complete, and do not require the learner to restart the entire book when one skill needs review.

Keep practice short and consistent. A few focused minutes can help more than one long, tiring session. Respect the learner’s privacy; do not ask unnecessary personal questions or discuss progress where others can hear. A reading partner does not need to be a certified teacher to provide ordinary assistance, but should not diagnose a learning disability or present uncertain instruction as fact.

When a sound cannot be demonstrated accurately, use an approved instructor, reader, or permitted audio support. Print alone cannot teach a sound the learner has never heard. Follow the book’s accessibility notes and local rules. Let the learner do the next step alone whenever they can.

Sound and Spelling Reference — Use this chart with a reading partner. The symbols in slashes are classroom sound labels; they are not a complete formal IPA chart. Hear the sound from an approved person or permitted audio when needed.

Common consonants: /m/ map; /s/ sun; /t/ top; /p/ pen; /n/ nap; /f/ fish; /l/ lip; /r/ red; /b/ bed; /d/ dot; /k/ cat; /g/ gum; /h/ hat; /v/ van; /w/ wet; /y/ yes; /z/ zip.

Short vowels: /a/ mat; /e/ met; /i/ sit; /o/ top; /u/ sun. Long vowels: /ā/ cake; /ē/ these; /ī/ kite; /ō/ hope; /ū/ tune.

Common digraphs and teams: /sh/ ship; /ch/ chat; unvoiced /th/ thin; voiced /th/ this; /oo/ moon; /ʊ/ book; /ou/ out; /oi/ coin; /ā/ rain; /ē/ green; /ō/ boat.

R-controlled vowels: /ar/ car; /or/ fork; /er/ her; /ir/ bird; /ur/ turn. Weak (schwa) vowel: /ə/ about. Other patterns in this book may have alternate pronunciations; use the lesson explanation and the example word rather than guessing.

Reading-partner check: If the learner cannot hear or produce a sound accurately, do not invent a pronunciation from print alone. If the trouble keeps up, ask approved education staff about more support or a vision, hearing, or learning check.

Foundational Reading Placement Assessment

Use this short check at the beginning of Part 1. It is a starting-point tool, not a test of intelligence, a diagnosis of a learning disability, or a prediction of your score on the GED® test. Use separate paper for notes. If you cannot do a spoken task alone, ask an approved instructor, tutor, reading partner, or audio support person to say the words; do not guess from the printed page.

1. Letter recognition: From a mixed group such as M, a, S, t, p, and n, name the letters you know. Then point to the same letters when they appear in a different order.

2. Sound awareness: An approved support person says two spoken words, such as map and man. Tell whether they begin with the same sound. Then say the beginning sound you hear in one word. If no one can say the words to you, do not use print instead. Draw a circle ○ next to this task, go on to the next task, and come back to it with a partner. This skill is not done until someone hears you do it.

3. Letter–sound connection: For letters you recognize, give the common sound when asked. Keep the letter name separate from the sound.

4. Blending: Read these taught-pattern examples from left to right: m-a-t, s-i-t, p-i-n. Say each sound, then the whole word. If you cannot yet connect the letters to sounds, begin with Chapter 3 or Chapter 4.

5. Word reading: Read a short list of regular words such as mat, sit, nap, red, and top. Circle any word you had to guess. A guessed word is information about the next skill to practice, not a failure.

6. Sentence reading and meaning: Read “Sam sat.” Then explain in your own words who sat. If the sentence is accurate but its meaning is unclear, begin with Chapter 26 or Chapter 28 after receiving the decoding support you need.

How to use the results: If you cannot yet read any print, begin with Chapter 1, Start Here. If letter names or shapes are uncertain, begin with Chapter 3. If letters are recognized but sounds are uncertain, begin with Chapter 4. If sounds are known but blending is difficult, begin with Chapter 5. If short words are readable but sentence meaning is difficult, begin with Chapter 26. If sentences are readable and understandable, try the Foundational Reading Mastery Check at the end of Chapter 41. If you score 6 or 7 points, and you got tasks 1 and 2 right on your own, go straight to Part 2. If not, start at the first chapter that presents a skill you missed instead of repeating every introduction. Recheck the missed skill after practice.




Unit 1 — Hearing Sounds and Meeting Letters

This unit starts with spoken sounds. Then it connects a small group of printed letters to those sounds.




Chapter 1 — Start Here

A picture start for readers who are just beginning. Pictures show what to do. You can use these pages on your own. A helper is welcome but not required.
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In this book you will:
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next








The Picture Key

These pictures tell you what to do on these pages. Look at the picture. The word under it says the same thing.
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The box around the pictures means: do this now.

“listen” needs someone with you. No one there? Circle ○ the listen picture and keep going. It is not done until someone hears you.
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A circle means: come back with a partner.
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Things You See Every Day
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More Things in the World
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Match the Picture to the Word
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The first line is done for you. It shows how.
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Words Have Letters

A word is made of letters. Look at the first letter. Say the word. Listen to how it starts. You can listen to your own voice.
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	[image: ]
	milk



	d
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	dog
	p
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	pencil



	e
	[image: ]
	egg
	s
	[image: ]
	sun
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spoon
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Match Again
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Your Name
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If you know how to write your name, write it on the lines. If you do not know yet, ask a helper or someone you trust to write it once on the top line. Then copy it under. Your name is a word too. It is a good first word.
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Trace the Letters
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The first letter is the model. Go over the dots. Then write it on your own in the open space.
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Trace More Letters









	[image: ]

look

	[image: ]

trace

	[image: ]

write















	[image: ]
	[image: ]














	[image: ]
	[image: ]














	[image: ]
	[image: ]














	[image: ]
	[image: ]














	[image: ]
	[image: ]














	
	[image: ]

next








Find the First Letter









	[image: ]

look

	[image: ]

say

	[image: ]

circle








Say the word for the picture. Circle the letter it starts with. The first one is done for you.
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Trace Words
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Numbers 1 to 10
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	one
	6
	[image: ]
	six





	2
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	two
	7
	[image: ]
	seven



	3
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	three
	8
	[image: ]
	eight
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	four
	9
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	nine



	5
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	five
	10
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	ten





Point to each dot and say the number as you go. The last number you say is how many.
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Count and Circle









	[image: ]

look

	[image: ]

point

	[image: ]

circle








Point to each picture and count. Circle the number. The first one is done for you.
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Count Again
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Check What You Know
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Do these on your own. There is no model on this page. When you finish, stop. Then turn the page.
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	tree
	sun
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	box
	bag
	bus



	3
	[image: ]
	dog
	cat
	egg



	4
	[image: ]
	hat
	house
	box
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What I Did
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Make a check in the box for each part you finished. Did you circle ○ a listen picture? Then draw a circle in that box, not a check. Then turn the page and check your answers.
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picture key
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things
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match
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letters
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name
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numbers
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Check Your Answers
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Look at your page. If your answer is the same as this page, make a check. If it is not, go back and try again.
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	tree
	5
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	2
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	bus
	6
	[image: ]
	e



	3
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	dog
	7
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	4



	4
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	8
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	9





When every box has a check or a circle ○, you can go on to Chapter 2. A circle means not done yet. Come back to that part with a partner. It is done when someone hears you. You can come back to these pages any time.

[image: ] Next pages: ask someone to read them to you.
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For a Helper or Teacher (Optional)

This chapter is for an adult who is starting from zero: someone who may not yet read any print and may not have a reading partner nearby. Every direction is shown as a small picture with one short word under it, so the learner can follow the page alone. A helper can make it faster, especially with letter sounds. The same twelve direction pictures (the Picture Key) are used the same way on every page of this chapter. The short lines under each title are for a helper to read aloud.

Order of the pages follows the book’s teaching sequence. First, things the learner sees and handles every day (cup, tray, spoon, sock, soap). Second, the idea that a word is made of letters and starts with a sound. Third, practice with both everyday things and things from the wider world (sun, tree, bus, house). Fourth, an independent check with no model and no everyday setting, followed by a picture answer key the learner can use alone. The matching and first-letter pages have a picture answer strip on a later page.

If you are able to help: read a direction once, then let the learner do the work. Model a letter sound without adding “uh” (say /m/, not “muh”). Do not do the tracing or circling for the learner. On the name page, it is fine to write the learner’s name once on the top line for them to copy. Look for circles ○ on listen pictures and in the What I Did chart. Do those parts with the learner. A circled part is done only when you hear the learner do it.

This chapter is not part of the GED® test. It is the first step before the reading lessons that begin in Chapter 2, and it does not replace a formal reading or GED course.




Chapter 2 — Words Are Made of Sounds

Before we read print, we can listen to speech. A spoken word is made of sounds arranged in an order.

Accessibility note: This first lesson teaches listening before print. An approved person or audio support may need to say the example words aloud. Print can show letter patterns, but it cannot show how a sound is said. No partner today? You can still say the words in this chapter slowly and listen to your own voice. Draw a circle ○ next to this chapter’s title, keep going, and come back with a partner. Listening skills count as done only when someone hears you do them.

[image: ] LOOK [image: ] LISTEN [image: ] POINT [image: ] SAY [image: ] MATCH

Beginner cue card: LOOK at the print. LISTEN when an approved person or audio support says the sound. POINT to the letter or word. SAY the sound or word. MATCH a sound to the letter that represents it. You may need help with the first two. After someone shows you, you can point, match, and read on your own.

What This Means

Say the word map. It is one spoken word. Inside it are three separate sounds: /m/ /a/ /p/. The sounds are close together when we speak normally, but they can be stretched apart and heard.

A syllable is a beat in a word. Map has one beat. Sunset has two beats: sun-set. Today we listen; we do not need to spell every word yet.

Listen and Say

Have a partner say these pairs slowly: map—man, sit—sun, top—tap. Tell whether the two words start with the same sound. Then listen for the last sound. No partner today? Say each pair slowly yourself and listen to your own voice for the first sound. That is good practice. Then draw a circle ○ next to this task, keep going, and do it again the next time someone is with you. It counts as done only when someone hears you do it.

Say map slowly without adding extra sounds: /m/ /a/ /p/. Put the sounds together again: map. Say sun: /s/ /u/ /n/. Put it together: sun.

Beginning, Middle, and Ending Sounds

The beginning sound comes first. The ending sound comes last. In map, /m/ begins the word and /p/ ends it. The vowel sound /a/ is in the middle.

Sound order matters. /m/ /a/ /p/ makes map. /p/ /a/ /m/ makes Pam, a name. The same sounds in a different order can make a different word.

Let’s Put It Together

Worked example: Say sat. Stretch it: /s/ /a/ /t/. Count three sounds. First sound: /s/. Last sound: /t/. Blend them again: sat.

Worked example: Say sunset. Clap or tap the beats: sun—set. There are two syllables. Each syllable also contains separate speech sounds.

Watch Out for This

Do not confuse a sound with a letter yet. Sounds are heard and spoken. Letters are marks we see and write. Soon we will connect them.

What We Know Now

Spoken words contain sounds. Sounds have an order. Words can also have one or more syllable beats. Next we meet the printed marks called letters.




Chapter 3 — What Is a Letter?

A letter is a mark we print or write to stand for a sound in a word.

[image: ] LOOK [image: ] POINT [image: ] LISTEN [image: ] SAY [image: ] MATCH

What to do — LOOK at the printed letter. POINT to the form named. LISTEN when a partner demonstrates its sound. SAY the sound if you can. MATCH the sound to the letter. What it means — a grapheme is a written letter or letter group that represents a sound. How to check — you can point to the same letter in mixed order and give its sound without using the letter name.

What This Means

English uses an alphabet of 26 letters. Each letter has a name. A letter can appear as an uppercase form or a lowercase form. Uppercase M and lowercase m are the same letter.

A letter name and a letter sound are not the same. The letter M is called “em.” Its common sound is /m/, as in mat.

Look at the Letters

M m S s T t

The large forms are uppercase. The small forms are lowercase. The shapes differ, but each pair has the same letter name.

Print may look slightly different in another book or sign. A lowercase a may appear as a or ɑ. Both forms can represent the same letter.

Letters and Sounds

We see the letter m. We say its name, “em,” when naming it. We say /m/ when reading its common sound. In blending, use the sound, not the name.

Some letters can represent more than one sound. We begin with common, dependable sounds and add other patterns later.

Let’s Put It Together

Point to M and m. Say the name: “em.” Then say the sound: /m/. Point to S and s. Say the name: “ess.” Then say the sound: /s/.

Independent check: Cover the example line. Point to M, m, S, and s in mixed order. Name each letter, then give its common sound. If you can name the letter but cannot give the sound, do not guess. Draw a circle ○ next to that sound, keep going, and come back to it with a partner. The sound is not done until someone hears you say it.

Notice what your mouth does. For /m/, close the lips and let the voice hum. For /s/, keep the tongue near the ridge behind the teeth and let air pass.

Watch Out for This

Do not judge a letter only by size. M and m are the same letter even though their shapes are not identical. Also do not say the letter name when the task asks for the sound.

What We Know Now

Letters are visible marks. They have names and can represent sounds. Uppercase and lowercase forms belong to the same alphabet. Next we learn a useful first group.




Chapter 4 — Our First Letter Sounds

We will learn seven letters: m, s, t, a, p, i, and n. This small group can already build real words.

[image: ] LOOK [image: ] LISTEN [image: ] SAY [image: ] MATCH [image: ] POINT

Cue sequence: LOOK at one letter. LISTEN to its demonstrated sound. SAY the sound. MATCH the sound to the printed letter. Then POINT to the letter while reading it in a word. Use the cue sequence during supported practice, then cover the model for the independent check.

What This Means

Learn each letter in three ways: recognize its shape, say its name, and say its common sound. Practice uppercase and lowercase forms, but expect lowercase letters most often inside words.

Look at the Letters

M m — name: em — sound: /m/ as in mat

S s — name: ess — sound: /s/ as in sit

T t — name: tee — sound: /t/ as in top

A a — name: ay — short sound: /a/ as in mat

P p — name: pee — sound: /p/ as in pin

I i — name: eye — short sound: /i/ as in sit

N n — name: en — sound: /n/ as in nap

Listen and Say

Say /m/ without adding “uh.” Say /t/, not “tuh.” Say /p/, not “puh.” Clean sounds are easier to blend.

A partner can point to a letter in mixed order. Say the sound first, then the name. If unsure, return to the example word and listen to its first sound. No partner today? Draw a circle ○ next to this task and keep going. Do it the next time someone is with you. It counts as done only when someone hears you do it.

Let’s Put It Together

m + a + t can represent /m/ /a/ /t/. Those sounds blend to make mat.

s + i + t can represent /s/ /i/ /t/. Those sounds blend to make sit.

p + i + n can represent /p/ /i/ /n/. Those sounds blend to make pin.

Read It

m s t a p i n

M S T A P I N

mat sat sit pin pan

Independent practice: Read these words in a new order: pin, mat, pan, sit, sat. Point to every letter before blending. Then read one unfamiliar word built from the same letters: nip. If the word is not accurate, return to the sound line and try again.

Encoding practice — An approved person says mat, sit, and pin one at a time. Repeat the word, say its sounds, point to or select the taught letters, and write the word on separate paper. Reread the completed word. If writing is difficult, arrange letter cards, point to letters, or dictate the letters with support. Reading a word does not by itself prove that the learner can spell it. No partner today? Draw a circle ○ next to this task and keep going. Do it the next time someone is with you. It counts as done only when someone hears you do it.

Watch Out for This

The short a sound /a/ and short i sound /i/ are different. Compare sat and sit. The first word has /a/ in the middle; the second has /i/. Only the middle sound changes, so the vowel is the whole difference. Keep both vowels short and clear.

What We Know Now

We can recognize seven letters and say their common sounds. We can use those sounds to build a few short words. Next we practice moving from separate sounds to a whole word.




Chapter 5 — Putting Sounds Together

Blending means joining separate sounds to read a word. Segmenting means pulling a spoken word apart into its sounds.

[image: ] LOOK [image: ] POINT [image: ] SAY

What to do — LOOK across the whole word, POINT to each letter, SAY the taught sounds, and blend. What it means — decoding moves from print to speech; encoding moves from speech to print. How to check — the learner can read the word and explain which letters represent its sounds.

What This Means

When you see mat, look through the complete word from left to right. Say /m/ /a/ /t/, then blend: mat. Do not guess from the first letter.

Listen and Say

A partner says sat. You segment it: /s/ /a/ /t/. A partner says pin. You segment it: /p/ /i/ /n/. Then reverse the task: hear separate sounds and blend them. No partner today? Say sat and pin slowly yourself and listen to your own voice as you pull out each sound. That is good practice. Then draw a circle ○ next to this task, keep going, and do it again the next time someone is with you. It counts as done only when someone hears you do it.

Look at the Letters

mat → /m/ /a/ /t/ → mat

sit → /s/ /i/ /t/ → sit

nap → /n/ /a/ /p/ → nap

Let’s Put It Together

First, point under each letter and say the sounds separately: /m/ /a/ /t/. Next, slide under the word and connect them smoothly: /m/ /a/ /t/ → mat. Keep /m/ continuous, say the short /a/ once without stretching it into a long vowel, and release /t/ without adding “uh.” The goal is one smooth word, not “muh-a-tuh.”

Continuous sounds such as /m/, /s/, and /n/ can be stretched. Stop sounds such as /t/ and /p/ should be quick. Keep them clean so the word does not become “muh-a-tuh.”

Read It

mat sat sit pin pan nap tap tin

A reading partner may cover the list and reveal one word at a time. The learner points to every letter, says each sound, and blends the whole word.

Watch Out for This

If the blend does not sound like a word, check every letter. Ask: Did I keep the sounds in order? Did I use /a/ or /i/? Did I add an extra sound? Try again without shame; correction is part of reading.

Ready to move on

Move on when you can identify the seven letters in mixed order, give their common sounds, segment simple spoken words, and blend several printed words without guessing. A circled ○ listening or speaking part does not stop you. Keep going with the reading work, and do the circled part the next time someone is with you. Until someone hears you do it, that part is not passed yet.

What We Know Now

We can hear separate sounds, connect them to letters, and blend them into words. Unit 2 expands the vowel sounds and builds a larger word-reading system.

Unit 1 Learning GPS and Recovery Check

Use separate paper. Review the taught letters and words in mixed order, then try one unfamiliar word built from the same patterns. If you can name the beginning, middle, and ending sounds in a word and blend taught letter patterns without guessing, continue. If sound awareness is weak, return to Chapter 2. If letter recognition is weak, return to Chapter 3. If the letter–sound connection is weak, return to Chapter 4. If blending is weak, return to Chapter 5. Understanding sentences comes later in the book, so you do not need it to pass Unit 1. Try this check again after a day or two of practice. Getting it right more than once shows more than one good try. A circled ○ listening or speaking part does not stop you. Keep going with the reading work, and do the circled part the next time someone is with you. Until someone hears you do it, that part is not passed yet.

Wrong Answer Roadmap: a guessed word usually points to a missed sound, skipped letter, or vowel confusion. Re-read left to right, say each sound, and blend again. If you read the words right but miss the meaning, work on meaning; your phonics is not the problem.




Unit 2 — Reading Our First Words

This unit uses three-sound words to teach all five short vowels and more consonants.




Chapter 6 — Three-Sound Words

Many first words have a consonant, a vowel, and a consonant. This is called a CVC pattern.

What This Means

In CVC, C means consonant and V means vowel. Mat is CVC: m is a consonant, a is a vowel, and t is a consonant. The labels describe the pattern; the letters make the word.

Look at the Letters

mat sat tap pan nap

sit pin tin tip sip

Each word has three letters and three sounds. Read from left to right. The middle vowel changes the center sound.

Encoding practice — After reading sat, pin, and tin, listen to one word at a time, say each sound, and write the matching letters on separate paper. Then reread what you wrote. Use only taught CVC words; if the learner cannot write, arrange or point to the letters instead.

Let’s Put It Together

Worked example: pin. Point and say /p/ /i/ /n/. Blend more smoothly: pppiiin. Say the whole word: pin.

Worked example: sat. Segment the spoken word: /s/ /a/ /t/. Match the sounds to s, a, t. Read it again: sat.

Read It

mat sat sit pin pan nap tap tin tip sip

Extension — Three-letter, three-sound VCC spelling: ant. The letters a-n-t represent /a/ /n/ /t/. This word begins with a vowel and ends with two consonants, so its spelling pattern is VCC, not CVC. Read it only after the three-letter CVC examples are secure.

Independent example: Sam sat.

Adult-life connection: “A mat may be on a cot. A mat can cover the cot.” Here an approved reader says may, cot, and cover for you. You will sound them out once their patterns are taught. After you hear the words, talk about what the sentence means.

Names begin with uppercase letters. In “Sam sat. Tim sat.” the names Sam and Tim contain sound patterns already taught.

Watch Out for This

Do not memorize the position of a word in a list. Read its letters each time. If words are rearranged, the process stays the same.

What We Know Now

A CVC word often has three sounds. We can decode it by reading every letter in order. Next we add the other short vowel sounds.




Chapter 7 — Learning the Short Vowels

The vowels are a, e, i, o, and u. In many short words, each vowel has a short sound.

What This Means

Vowels are open voice sounds that form the center of a syllable. A short vowel does not say its letter name. Compare the name A, “ay,” with short a /a/ in mat.

Look at the Letters

a — /a/ — mat

e — /e/ — men

i — /i/ — sit

o — /o/ — top

u — /u/ — sun

Listen and Say

First, meet each vowel sound by itself. Say each sound with its word, slowly, three times: /a/ as in mat, /e/ as in men, /i/ as in sit, /o/ as in top, /u/ as in sun. If someone is with you, let them say it first and copy them. Go on to the pairs only when each sound feels steady on its own.

Next, say each pair and listen to the middle vowel: mat—met, sit—set, top—tip, and sun—sin. In each pair, the first consonant sound and the last consonant sound stay the same; only the middle vowel sound changes. For example, mat is /m/ /a/ /t/ and met is /m/ /e/ /t/. The printed vowel also changes, so check the middle letter before you blend.

Encoding practice — Have the learner hear one taught word such as met, pen, top, or sun. The learner repeats it, segments the sounds, selects or writes the letters, and rereads the word. Mark whether the spelling was accurate on the first attempt or corrected after checking the middle vowel. No partner today? Draw a circle ○ next to this task and keep going. Do it the next time someone is with you. It counts as done only when someone hears you do it.

Short e and short i can be hard to separate in some accents. Watch the printed vowel and compare known examples: men for e, pin for i.

Let’s Put It Together

m-a-t is mat. m-e-t is met. The first and last sounds stay the same; the middle vowel changes.

p-i-n is pin. p-e-n is pen. Point to the vowel before blending.

Read It

mat met sit set pin pen top ten sun nut

Sam met Tim. A man sat. The sun is up.

The words the and is will be taught as common irregular words later. Here an instructor may read the full sentence aloud while the learner decodes the regular words.

Watch Out for This

Do not force every vowel to say its name. In these CVC words the vowel is short. Say the word, check the middle sound, and reread.

What We Know Now

We know the five vowel letters and their common short sounds. We can compare words by changing the vowel.




Chapter 8 — Reading More Short Words

Words from the world around you use these same patterns: cot, cup, mop, bed, rag, mug, sock. Each has one short vowel between consonants. (Sock ends in ck, which you will meet in Chapter 10; a reading partner can model it for now.)

Now we add consonants b, c, d, f, g, h, l, and r. We use their common sounds first.

Look at the Letters

B b — name: bee — sound: /b/ as in bed

C c — name: cee — sound: /k/ as in cat

D d — name: dee — sound: /d/ as in dot

F f — name: ef — sound: /f/ as in fan

G g — name: gee — sound: /g/ as in gap

H h — name: aitch — sound: /h/ as in hat

L l — name: el — sound: /l/ as in leg

R r — name: ar — sound: /r/ as in red

Listen and Say

Keep /b/, /d/, /g/, and /k/ quick. Stretch /f/, /l/, and /r/ only as much as needed. For /h/, let out a light breath as in hat.

Let’s Put It Together

cat → /k/ /a/ /t/ → cat

red → /r/ /e/ /d/ → red

log → /l/ /o/ /g/ → log

fun → /f/ /u/ /n/ → fun

Read It

cat bat bad bed red dig dog fog hot leg rag run

A red hat. A big dog. A cat can run.

You can sound out can with the sounds you know. If a sentence has a small word that breaks the pattern, a reading partner can say it for you.

Watch Out for This

Lowercase b and d can be confused. In b, the tall line comes before the round part when reading left to right. In d, the round part comes before the tall line. Slow down and check.

Ready to move on

Use separate paper for this check.

1. Name these letters and give each common sound: b, c, d, f, g, h, l, r (in mixed order).

2. Say the five short vowel sounds, using the example words you learned.

3. Read these ten words from left to right: cat, red, dig, fog, run, bad, leg, hot, rag, fun.

4. Read two new words made from the same patterns: fab, hug.

If you make a mistake, mark it, check every letter, fix the word, and read it again.

Advance when you name all 8 consonant sounds, say all five short vowel sounds, read at least 8 of the 10 words correctly, and read both new words. A word you fix yourself counts, but note it. A circled ○ listening or speaking part does not stop you. Keep going with the reading work, and do the circled part the next time someone is with you. Until someone hears you do it, that part is not passed yet.

If one consonant sound is still uncertain, practice that sound and try the check again. If letter names are weak, review Chapter 3 (what letter names are), the names in Chapter 4, and the letter list in this chapter. If short vowels are uncertain, return to Chapter 7. If you read fewer than 8 of the words, return to Chapter 6 and reread the blending examples. If sounds come out in the wrong order, return to Chapter 5.

What We Know Now

We have a larger set of consonants and can read many short words. Next we use word changes to make letter order even clearer.




Chapter 9 — Words That Change One Sound

A word chain changes one letter and one sound at a time. This shows how each position matters.

What This Means

Change mat to sat. Only the first letter changes, so only the first sound changes. Change sat to sit. The middle letter and sound change. Change sit to sip. The ending changes.

Look at the Letters

mat → sat → sit → sip → tip → tap

pin → pen → pan → man → mat

dog → dig → fig → fin → fan

Let’s Put It Together

To change cat to cot, keep c and t. Replace a with o. Read all three letters again: /k/ /o/ /t/, cot.

To change run to sun, keep u and n. Replace r with s. Read from the beginning; do not assume the rest.

Read It

Read each chain both forward and backward. Point to the letter that changed. Say the old sound, the new sound, and the new whole word.

map → mop → top → tip → dip → did

red → bed → bad → bag → big → dig

Watch Out for This

Similar words invite guessing. Stop and check all positions. Was the change at the beginning, middle, or end? A careful reader notices the exact letter.

What We Know Now

Changing one letter can change one sound and create a new word. We now have a strong base for consonant combinations in Unit 3.

Unit 2 Learning GPS and Recovery Check

Read these ten words on separate paper: cat, pin, met, hot, sun, rug, bed, fig, mop, cup. Then read two new words: hum and dab. Advance when you read at least 8 of 10 accurately and read both new words. A word you fix yourself counts, but note it. If short vowels are mixed up, return to Chapter 7. If three-sound words are hard to blend, return to Chapter 6. If changing one sound is confusing, return to Chapter 9.




Unit 3 — Building Stronger Word-Reading Skills

This unit keeps short vowels while adding consonant combinations and longer sound sequences.




Chapter 10 — Two Consonants Working Together

In a consonant blend, two or three consonants stand together and each sound can still be heard.

What This Means

In stop, the letters s and t form the blend st. We hear /s/ and /t/. In clap, c and l form cl; both sounds remain.

Look at the Letters

st: stop, step, still

bl: black, blend, blot

tr: trap, trim, trot

cl: clap, clip, clog

spr: sprint, sprig

str: strap, strip

Other useful blends include fl, gl, pl, sl, br, cr, dr, fr, gr, pr, sk, sm, sn, sp, and sw.

Listen and Say

Say /s/ /t/ /o/ /p/ slowly. Keep /s/ and /t/ separate but close. Blend: stop. Say /k/ /l/ /a/ /p/. Blend: clap.

Encoding practice — After reading stop and clap, an approved person says one word at a time. The learner repeats it, says each sound in order, writes or arranges the taught letters, and rereads the word. Keep both blend sounds present; do not treat spelling as a memory test.

Let’s Put It Together

trim has four sounds: /t/ /r/ /i/ /m/. The first two sounds form tr. The vowel remains short.

fast has four sounds: /f/ /a/ /s/ /t/. A blend can also appear at the end.

Supported pattern note — Before reading the list independently, learn these spellings: ck can represent /k/ after a short vowel, as in black and dock. Double final letters can keep a short vowel in a closed word, as in still, fell, and less. Point to the spelling, say the sound, and read the example with a partner before trying the list alone.

Read It

stop step still black blot trap trim clap clip frog plan desk

A black cat can slip. A red flag fell. Tim can step past the log.

Adult-life connection: A stop sign, a black pen, or a red flag may appear in a posted notice. These examples use the taught consonant blends and short vowels. If an example includes a pattern not yet taught, an approved reader should model it instead of asking the learner to guess.

Watch Out for This

Do not drop one sound. Stop is not sop. Black is not back. Touch each consonant and listen for both sounds.

What We Know Now

A blend keeps the sound of each consonant. We can read four-sound words by moving through every letter.

KEEP IT CHECK — WHAT DO YOU STILL REMEMBER? Read two earlier CVC words, one current blend word, and one unfamiliar taught-pattern word. Then spell one word from dictation on separate paper. Record whether each response was immediate, self-corrected, or supported. If an earlier CVC skill weakened, revisit Chapters 4–9 rather than restarting the book.




Chapter 11 — Two Letters Making One Sound

In a consonant digraph, two letters work together to represent one main sound.

What This Means

The letters s and h together make /sh/ in shop. We do not read them as separate /s/ and /h/ sounds in that word.

Encoding practice — Say shop or chat. The learner repeats the word, identifies the digraph as one sound, writes or arranges the letters, and rereads the completed word. If the learner cannot write yet, pointing to, arranging, or saying the letters works too.

Look at the Letters

sh — /sh/ — shop, fish

ch — /ch/ — chat, much

th — unvoiced /th/ — thin; voiced /th/ — this

wh — /w/ — when, whip

The digraph th has two common sounds. In thin it is unvoiced. In this the voice is turned on.

Listen and Say

Place a hand lightly on the throat. Say thin, then this. The mouth position is similar, but the throat vibrates more in this.

Let’s Put It Together

ship has three sounds: /sh/ /i/ /p/. It has four letters because sh represents one sound.

chat has three sounds: /ch/ /a/ /t/. Read the digraph as a unit, then continue.

Read It

ship shop fish cash chat chin much thin this when whip

The fish is in the dish. Chad can shut the shop. When can the ship dock?

Guided-to-independent practice: First sort these pairs with the model covered: stop/shop, clap/chat, thin/this, when/whip. For each word, point to the consonant group and state whether it is a blend or digraph. In thin and this, th is a digraph in both words, but it represents two different sounds: thin has unvoiced th, while this has voiced th. Then read the made-up practice words shab and chaf using the same pattern knowledge. These invented words test decoding of unfamiliar letter patterns, not vocabulary knowledge. Correct any error by returning to the letter group, not by guessing from the sentence.

Some small sentence words are irregular. A partner may supply them while the learner decodes the taught words.

Watch Out for This

Do not treat every pair of consonants as a digraph. In stop, s and t keep separate sounds. In shop, sh represents one sound.

What We Know Now

Blends keep separate sounds; digraphs make one main sound. That difference helps us count and blend accurately.




Chapter 12 — Reading Longer Short-Vowel Words

Short-vowel words can contain four or five sounds. The method remains the same: read all the way through.

New Letters and Patterns

K k — /k/ as in kid

J j — /j/ as in jam

V v — /v/ as in van

W w — /w/ as in wet

Y y — /y/ as in yes

Z z — /z/ as in zip

X x often represents /k/ /s/ as in box. Q q is usually followed by u and often represents /k/ /w/ as in quit.

Review — Remember from Chapter 10: ck spells /k/ after a short vowel (back, dock), and ll, ss and ff keep a short vowel (bell, miss, puff). Read each word from left to right.

Pattern extension — ng represents the ending sound in sing, while nk represents /ng/ followed by /k/ in sink. Read both sounds in sink. Guided practice: sort sing and sink, then read an unfamiliar word with the same taught ending. If the ending is uncertain, return to this pattern lesson before independent practice.

Let’s Put It Together

plant: /p/ /l/ /a/ /n/ /t/. Keep the blend pl, then read a, n, t. Blend: plant.

crisp: /k/ /r/ /i/ /s/ /p/. Five sounds, five letters. Blend in parts if needed: cris—crisp.

lunch: /l/ /u/ /n/ /ch/. Five letters represent four sounds because ch is one sound.

Read It

plant stand spend crisp trust grand lunch chest jump vest wet yes zip box quit

The plant fell. Jen left the lunch in the van. A crisp wind swept past.

Watch Out for This

Longer words may tempt you to skip the middle. Use a finger or card to track from left to right. Blend the first part, hold it, then add the rest.

Ready to move on

Use separate paper. Read ten mixed short-vowel words with blends and digraphs, including two words you have not practiced as a list. Point to every letter or digraph, read from left to right, and mark whether each word was accurate before help, accurate after self-correction, or still inaccurate. Advance when at least 8 of 10 words are accurate independently, both unfamiliar words are decoded using the print, and you can explain whether a consonant group is a blend or a digraph. A word you fixed yourself is real progress, but practice it again before it counts as done on your own. Recheck the same skill after a day or two with equivalent words. If you drop a sound, return to Chapter 10. If you confuse a digraph, return to Chapter 11. If you skip the middle of a longer word, reread Chapter 12’s tracking demonstration.

Words for this check: chest, black, thin, lunch, crisp, plant, shop, trust, flash, stomp. The two you have not practiced as a list are flash and stomp.

Answer check: blends, where you hear each sound, are bl, cr, pl, tr, fl and st at the start, and st, nt, sp and mp at the end. Digraphs, two letters making one sound, are ch, th and sh.

What We Know Now

We have now seen all 26 alphabet letters. That does not mean you know every pattern or sound yet. We can decode longer one-syllable words when they use the short-vowel patterns and consonant combinations taught so far.




Chapter 13 — Reading Words Without Guessing

Strong readers use the letters in the word. Pictures and context may help with meaning, but they do not replace decoding.

What This Means

If a picture shows a vehicle and the word begins with v, the word might be van, vehicle, or another word. Only the full spelling tells you what is printed.

A Reliable Decoding Routine

First, look through the whole word. Second, mark known teams such as sh or ch. Third, say the sounds from left to right. Fourth, blend. Fifth, ask whether the result is a real word that fits the sentence.

Additional spelling patterns — c can represent /s/ before e, i, or y, as in cent; g can represent /j/ before e, i, or y, as in gem. The endings tch and dge can represent /ch/ after a short vowel: match, badge. The patterns kn and wr begin with a silent letter: knee, write. Guided practice: point to the marked group, read the example, and then try one new word built from the same pattern with support before independent practice.

Meaning is the final check, not the first guess. If the sounds make “ship” but the sentence says a package was sent by ship, the word fits. If it does not fit, reread the letters.

Let’s Put It Together

Printed word: chest. Notice ch. Say /ch/ /e/ /s/ /t/. Blend chest. Check every letter: ch-e-s-t.

Printed word: slip. Say /s/ /l/ /i/ /p/. If you said sip, return to the beginning and restore /l/.

Read It

The red van left at ten. The black bag fell from the step. Jen shut the shop and went past the pond.

Read once for accuracy. Read again more smoothly. On the second reading, do not trade accuracy for speed.

Watch Out for This

Common guesses include using only the first letter, skipping a blend, changing the vowel, or replacing a printed word with one that makes sense. Each error has a repair: return to the exact letters.

What We Know Now

We can use a repeatable routine to decode instead of guess. Unit 4 adds new vowel patterns that change how the middle of a word sounds.

Unit 3 Learning GPS and Recovery Check

Read: stop, clap, shop, chat, thin, this, black, still, lunch, sprint. Advance when you read at least 8 of 10 accurately. If blends are dropped, return to Chapter 10. If sh, ch, th or wh are read as two sounds, return to Chapter 11. If longer short-vowel words lose their middle, return to Chapter 12. If you guessed from the first letter, return to Chapter 13.




Unit 4 — Learning New Vowel Patterns

This unit shows how letters around a vowel can change its sound.




Chapter 14 — The Silent E Pattern

A final e can change the vowel before it. The e is usually not spoken as a separate sound.

What This Means

Compare cap and cape. Cap has short a /a/. Cape has long a /ā/, the sound of the letter name. The final e is silent but changes the pattern.

Encoding practice — Say cap and cape. The learner repeats each word, identifies the vowel pattern, writes or arranges the letters, and rereads the word. Record whether the final e was included accurately. If writing is not possible, point to or dictate the letters.

Look at the Letters

cap → cape

pet → Pete

kit → kite

hop → hope

cub → cube

The common pattern is vowel-consonant-e, often written VCe.

Let’s Put It Together

Read kit. Short i: /k/ /i/ /t/. Now read kite. Notice final e. The i is long: /k/ /ī/ /t/.

Read hop, then hope. Keep h and p. Change the vowel from short /o/ to long /ō/. Do not give the final e its own sound.

Read It

cape late name Pete these kite time hope home cube tune

Jane came home late. Mike rode a bike. These notes have a date.

Watch Out for This

Final e does not always create this pattern. Have, give, and come are common exceptions. Read the regular pattern first, then learn exceptions as marked words.

What We Know Now

A final silent e often makes the earlier vowel long. We compare the whole spelling before choosing the vowel sound.




Chapter 15 — Long Vowel Sounds

A long vowel sound usually matches the letter’s name: /ā/, /ē/, /ī/, /ō/, or /ū/.

What This Means

Long sounds can be spelled in more than one way. Silent e is one pattern. Vowel teams and open syllables are others.

Short and Long Comparisons

mad—made pet—Pete rid—ride not—note cut—cute

Read the short word first. Then notice what changed in the long-vowel word.

Open Syllables

A syllable ending in a vowel may have a long vowel sound: me, he, go, no. Later we will use this idea in longer words such as robot and hotel.

Let’s Put It Together

Word: note. The pattern is o-consonant-e, so try long o. Blend /n/ /ō/ /t/: note. Check the meaning in a sentence.

Word: me. The syllable ends with e and has no closing consonant. The e says its long sound: /m/ /ē/.

Read It

made theme ride note cute me he go no

I rode home. He made a note. We can go at nine.

I and we are common sentence words. Their pronunciations are taught directly when they do not follow the current pattern.

Watch Out for This

Do not call a vowel long only because it looks important. Use the spelling pattern. If the pattern is unfamiliar, try the known sound, then verify.

What We Know Now

Long vowels often say their names. Silent e and open syllables are two ways long vowels appear.




Chapter 16 — Vowel Teams

A vowel team is a group of letters that works together to represent a vowel sound.

What This Means

In rain, ai represents long a. In day, ay also represents long a. The same sound can have different spellings.

Look at the Patterns

ai — rain, mail, wait

ay — day, pay, stay

ee — see, need, green

ea — eat, team, read

oa — road, coat, loan

ow — grow, show, low

These are common sounds, not promises. For example, ea can also appear in head, and ow can represent /ou/ in cow.

Let’s Put It Together

Word: train. Mark ai as one vowel team. Say /t/ /r/ /ā/ /n/. Blend train.

Word: green. Mark ee. Say /g/ /r/ /ē/ /n/. Blend green.

Word: float. Mark oa. Say /f/ /l/ /ō/ /t/. Blend float.

Read It

rain wait day stay see green team read road coat grow show

The team will wait by the road. Lee paid for a green coat. The rain may slow the train.

Tutor note: by and for use vowel patterns taught later. Read them aloud for the learner.

Watch Out for This

Do not split a known vowel team into two unrelated sounds. Also do not assume every pair of vowels uses the most common sound. If the word does not fit, check for an alternate pattern.

What We Know Now

Vowel teams give us more ways to spell long vowels. We recognize the team before blending the word.

KEEP IT CHECK — WHAT DO YOU STILL REMEMBER? Read one short-vowel word, one silent-e word, one vowel-team word, and one unfamiliar word using a taught pattern. State which pattern guided each word. If a pattern is uncertain, return only to the previously taught Chapter 14, Chapter 15, or Chapter 16 lesson that introduced that pattern, then review it again after a delay.




Chapter 17 — Other Common Vowel Sounds

Some vowel patterns do not fit the simple short-or-long system. They still follow useful patterns.

Look at the Patterns

ou — /ou/ — out, sound

ow — /ou/ — cow, town

oi — /oi/ — coin, point

oy — /oi/ — boy, enjoy

oo — /oo/ — moon, food

oo — /ʊ/ — book, good. This is a different vowel sound from /u/ in sun.

au or aw — /aw/ — haul, saw

ar — car; or — fork; er, ir, ur — her, bird, turn

What This Means

Diphthongs such as /ou/ and /oi/ move from one mouth position to another. R-controlled vowels change because an r follows the vowel.

Teach these patterns in small groups rather than all at once. First practice ou/ow and oi/oy. Then practice the two oo sounds. Add au/aw and r-controlled patterns only after the earlier groups are accurate. A learner may use the examples with an approved reader or audio support, then complete the mixed list independently.

Let’s Put It Together

Word: point. Mark oi. Say /p/ /oi/ /n/ /t/. Blend point.

Word: turn. Mark ur. Say /t/ /ur/ /n/. Blend turn.

Word: book. Mark oo, but use the shorter /ʊ/ sound heard in good. Blend /b/ /ʊ/ /k/: book. This is different from /oo/ in moon and food and from short /u/ in sun.

Encoding practice — Say point and turn. The learner repeats each word, identifies oi or ur, writes or arranges the letters, and rereads the complete word. State which vowel pattern was used.

Pattern practice in stages: Read moon and food with the /oo/ sound, then book and good with /ʊ/. Next read the mixed set moon, book, food, good, and cook without a model. Explain which group each word belongs to. If the two oo sounds are confused, return to this pattern list before using the mixed assessment.

Read It

out town coin boy moon food book good haul saw car fork her bird turn

The boy found a coin by the car. Turn at the fork. The book is on the stool.

Inside practice: Read these sentences and point to the oo, ou, oi or oy in each word that has one: “The book is on the stool. A loud sound came from the room. The boy found a coin.” Book has /ʊ/; stool and room have /oo/; loud, sound and found have /ou/; boy and coin have /oi/. (Came, from and the are words a partner can supply.)

Watch Out for This

A spelling can have more than one sound. Use the letters, try the common pattern, and check whether the result is a known word that fits. Trying another sound is not guessing. You are testing the few sounds you were taught.

Ready to move on

Use separate paper. Read a mixed set of ten words containing the taught short-vowel, silent-e, vowel-team, diphthong, and r-controlled patterns. Include two unfamiliar words built from those patterns. Record which words are accurate before help, which are repaired by self-correction, and which remain inaccurate. To pass on your own, read at least 8 of 10 words right without a model, sound out both new words from the print, and name the pattern behind each vowel sound. Recheck after a day or two with equivalent words. If silent e is uncertain, return to Chapter 14. If a vowel team or diphthong is uncertain, return to Chapters 16 or 17. If an r-controlled vowel is uncertain, return to Chapter 17.

Words for this check: mud, tune, wait, seed, toad, boy, out, turn, spoil, shark. The two new words are spoil and shark.

Answer check: mud (short u); tune (silent e, long u); wait (vowel team ai); seed (vowel team ee); toad (vowel team oa); boy (oy); out (ou); turn (ur, r-controlled); spoil (oi); shark (ar, r-controlled, after the digraph sh).

What We Know Now

We can recognize several vowel patterns and use them while decoding. Unit 5 applies these patterns to larger words.

Unit 4 Learning GPS and Recovery Check

Read: cape, hope, kite, rain, green, boat, coin, book, moon, bird. Advance when you read at least 8 of 10 accurately and can name the vowel pattern in each. If silent e is missed, return to Chapter 14. If long vowels are confused, return to Chapter 15. If vowel teams are confused, return to Chapter 16. If oi, ou, oo or r-controlled vowels are confused, return to Chapter 17.




Unit 5 — Reading Bigger Words

Long words get easier when we find syllables, familiar patterns, and meaningful word parts.




Chapter 18 — Breaking Words Into Parts

A syllable is a spoken beat with one vowel sound. Breaking a word into syllables means we blend less at one time.

What to do — scan for vowel sounds, mark a known pattern, divide the word, and blend the parts. What it means — a syllable is a spoken beat. How to check — the parts combine into a word that fits the sentence.

What This Means

Sunset has two syllables: sun-set. Each part can be read with familiar patterns. A written syllable may contain one vowel letter or a vowel team.

Useful Syllable Patterns

Closed syllable: ends in a consonant; vowel is often short. rab-bit, nap-kin.

Open syllable: ends in a vowel; vowel is often long. ro-bot, ti-ger.

Silent-e syllable: vowel-consonant-e pattern. in-vite, com-plete.

Vowel-team syllable: contains a team. rain-coat, sea-son.

R-controlled syllable: vowel followed by r. mar-ket, cor-ner.

Additional syllable patterns — igh commonly represents long i in night and light. A consonant-le ending forms a final syllable after a consonant: ta-ble, lit-tle. Mark the known pattern, say the parts, and blend the whole word. Use an approved reader for the first demonstration if the pattern is new; then try an unfamiliar taught-pattern word independently.

Vowel y — y can represent a vowel sound in some words: /ī/ in my and /ē/ at the end of happy. Do not assume y is always a consonant. Point to the word ending, use the example, and check the whole word in context.

Let’s Put It Together

Word: sunset. Find two vowel sounds, u and e. Try sun-set. Decode each part, then say the whole word naturally.

Word: hotel. The first syllable is open: ho. The second is closed: tel. Blend ho-tel, then say hotel.

Read It

sun-set nap-kin ro-bot ti-ger in-vite rain-coat mar-ket cor-ner

After decoding, remove the pause: sunset, napkin, robot, tiger, invite, raincoat, market, corner.

Stress and reduced vowels: In a longer word, one syllable is usually stronger and another may be weaker. The weak vowel is often called schwa and sounds like a quick, relaxed /ə/. In about, the first syllable is weak: ə-BOUT. Do not force every written vowel to sound equally strong.

Inside practice: Decode the longer words in this short announcement by breaking them into parts: “Commissary order forms are due Monday. Visitation forms are on the table by the door.” com-mis-sar-y, or-der, Mon-day, vis-i-ta-tion, ta-ble. Read each part, then blend the whole word.

Watch Out for This

Syllable division is a tool, not a perfect law. If the first division does not produce a known word, shift the boundary and try again while keeping the letters in order.

What We Know Now

We can look for vowel sounds, divide a longer word into readable parts, decode the parts, and blend them back together.




Chapter 19 — Common Word Endings

Endings can show number, time, or continuing action. Learn the base word first, then add the ending.

Plural Endings

-s can sound /s/ in cats or /z/ in dogs. -es can add a syllable in buses and dishes.

cat + s = cats dog + s = dogs dish + es = dishes

Past-Tense Ending

-ed has three common pronunciations: /t/ in jumped, /d/ in planned, and /id/ in wanted. The spelling stays ed.

jump + ed = jumped plan + ed = planned want + ed = wanted

Continuing-Action Ending

-ing often shows an action in progress. Read the base and then the ending: jump-ing, rest-ing.

When a one-syllable base word ends in one short vowel followed by one consonant, the final consonant often doubles before a vowel-starting ending: run → running, plan → planned. Do not double w, x, or y, and do not apply this rule to every word ending in a vowel and consonant. A final silent e usually drops before -ing: make → making.

Encoding practice — Listen to planned, running, or making. Identify the base and ending, write or arrange the word on separate paper, and reread it. State whether the ending required doubling, dropping silent e, or no spelling change.

Let’s Put It Together

Word: dishes. Find the base dish and ending es. Decode dish, then /iz/. Blend dishes.

Word: planned. Find plan and ed. The n is doubled to protect the short vowel. Read planned with /d/ at the end.

Read It

cats dogs buses dishes jumped planned wanted resting running making

The buses stopped. The dogs rested. Kim planned the trip and packed the bags.

Watch Out for This

Do not read -ed as a separate full syllable in every word. Jumped has one syllable; wanted has two. Say the word naturally after decoding.

What We Know Now

Common endings attach to a base word and add information. Finding the base makes the larger word easier to read and understand.




Chapter 20 — Beginnings and Endings That Change Meaning

A prefix is added to the beginning of a base word. A suffix is added to the end. These parts can change meaning or grammar.

Common Prefixes

un- means not or reverse: unsafe, unlock.

re- means again or back: reread, return.

pre- means before: prepaid, preview.

mis- means wrongly: misread, misprint.

Common Suffixes

-er can mean a person who acts: worker, reader.

-ful means full of: helpful, careful.

-less means without: hopeless, careless.

-ness makes a quality into a noun: kindness, darkness.

Let’s Put It Together

Unpaid: un + paid. Decode paid with ai. Add un. Meaning: not paid.

Careless: care + less. Decode care, then less. Meaning: without enough care.

Reread: re + read. Meaning: read again. The same spelling read can be pronounced differently for present and past; the sentence tells which meaning is intended.

Read It

unsafe unlock reread return prepaid preview misread worker helpful careless

The worker reread the notice. The unsafe step needs repair. A careful reader checks each part.

Watch Out for This

Not every first or last group of letters is an affix. The re in red is not the prefix re-. Check whether a meaningful base word remains.

What We Know Now

Prefixes and suffixes are readable parts that also carry meaning. They help with both decoding and vocabulary.




Chapter 21 — Reading Words With More Than One Syllable

Use one routine for unfamiliar long words: scan, mark, divide, decode, blend, and check.

The Six-Step Routine

What to do — scan, mark, divide, decode, blend, and check one part at a time. What it means — longer words can contain syllables and meaningful word parts. How to check — reread the complete word and explain how the parts helped.

Scan for prefixes, suffixes, vowel teams, silent e, and r-controlled patterns. Mark any part you know. Count likely vowel sounds. Divide into syllables. Decode each part. Blend and check the word in context.

Let’s Put It Together

Word: unfinished. Mark un- and -ed. The base is finish. Say the word in three spoken beats: un-fin-ished. Here un- is both a word part and a syllable, but -ed is not its own beat in this word, so a word part and a syllable are not always the same thing. Decode and blend: unfinished. Meaning: not completed.

Words you see on forms: com-mis-sar-y, vis-i-ta-tion, rec-re-a-tion, ed-u-ca-tion, ap-point-ment. Read each part, then the whole word. Which word means a planned meeting at a set time? (appointment)

Encoding practice — Say unfinished. The learner repeats it, identifies a known base or affix, writes or arranges the meaningful parts, and rereads the complete word. If writing is not possible, point to or dictate the letters and parts.

Word: transportation. Mark trans-port-a-tion. Recognize port and the ending -tion, often pronounced /shun/. Blend the syllables, then say the word at normal speed.

Word: disagreement. Mark dis-agree-ment. Agree contains the team ee. The prefix dis- and suffix -ment help reveal meaning.

Read It

remember important payment unfinished disagreement transportation instruction

The payment notice included important instructions. The transportation plan was unfinished, so Malik reread it carefully.

Watch Out for This

Do not stare at the entire long word and guess. Also do not pronounce each syllable so separately that the word becomes unrecognizable. Decode in parts, then blend naturally.

Ready to move on

Take an unfamiliar two- or three-syllable word. First try it independently. Then identify at least one known pattern or meaningful part, divide it reasonably, decode it, and explain how you checked the result. Record whether the word was accurate before help, corrected after rereading, or still inaccurate. Recheck later with an equivalent unfamiliar word. If the word remains inaccurate, return to Chapters 18–20 for syllables and meaningful parts.

Word for this check: repainted. If you already know it, use unhelpful instead.

Answer check: repainted = re- + paint + -ed. Paint has the vowel team ai, and -ed sounds /id/ after t, as in wanted. Three beats: re-paint-ed. Meaning: painted again. Unhelpful = un- + help + -ful. Three beats: un-help-ful. Meaning: not helpful.

What We Know Now

Long words are built from readable sound patterns, syllables, and meaningful parts. Unit 6 addresses words whose spellings require extra attention.

Unit 5 Learning GPS and Recovery Check

Read and divide: sunset, napkin, jumped, unlock, careful, unfinished, invitation. Advance when you read at least 6 of 7 accurately and can mark the base word in jumped, unlock, careful and unfinished (base words: jump, lock, care, finish). Sunset, napkin and invitation are for reading and dividing only. If dividing is hard, return to Chapter 18 or Chapter 21. If endings are dropped, return to Chapter 19. If prefixes and suffixes are confused, return to Chapter 20.




Unit 6 — Words That Do Not Follow the Simple Rules

English spelling has patterns, but some frequent words include unexpected parts. We study the regular and irregular parts instead of treating the whole word as a picture.




Chapter 22 — Common Irregular Words

An irregular word has at least one part that does not use the sound pattern we would expect.

What This Means

In said, s and d are regular. The letters ai represent /e/ instead of the more common /ā/. Mark the unexpected part, then read the whole word.

Look at the Words

the — th is familiar; e has an unexpected weak sound

said — s and d are regular; ai says /e/

have — h, a, v are heard; final e does not make a long vowel

was — w is regular; a has an unexpected /u/ sound in many accents; s sounds /z/

is — i is short and regular; s sounds /z/ instead of /s/

one — spelling is unexpected for /wun/

two — t represents the initial /t/ sound; w is silent; o represents the vowel sound in two.

does — the beginning d is regular. The spelling oe does not use the usual long-vowel pattern here; the whole word is pronounced /duz/. Learn the unexpected vowel spelling as part of the word, rather than treating oe as a dependable vowel team.

could, would, should — ou is unexpected and l is silent

Encoding practice — Say one taught irregular word such as does, said, or have. The learner identifies the regular part and the unexpected part, writes or arranges the word, and rereads it in a sentence. If the learner’s hand has trouble writing, do not count that as a spelling mistake.

Let’s Put It Together

Read the known parts first. In have, say /h/ at the start and /v/ near the end. Remember that a is short and e is silent. Blend have.

Build a small set at a time. Read each word in a sentence, spell it aloud, and identify the part that must be remembered.

Regular-and-unexpected practice: For each word, draw a line under the part that follows a taught pattern and circle the part that must be remembered: said, have, does, could. Then read the whole word in a short sentence. This keeps irregular words connected to phonics instead of turning them into pictures.

Read It

the is said have was one two does could would should

The notice said we could have one guest. Two people said the time was changed.

Watch Out for This

Do not give up on sounding out a word because one part is odd. Most irregular words still contain letters and patterns that help. Use what is regular and remember only the unexpected part.

What We Know Now

You can still break irregular words down. We connect the expected sounds, mark the unexpected spelling, and practice the word in meaningful sentences.




Chapter 23 — Words That Look Similar

Words that look alike need a close look at letter order, vowel patterns, and endings.

What This Means

From and form use the same four letters in a different order. Trial and trail differ in the order of i and a. Quiet and quite contain the same letters but different patterns and meanings.

Look Closely

from — form

trial — trail

quiet — quite

then — than

were — where

accept — except

Read from left to right and point to the exact place where the words differ.

Let’s Put It Together

Word pair: quite and quiet. Quite has one syllable and a silent-e pattern around i: /kwīt/. Quiet has two syllables: qui-et.

Word pair: accept and except. Both end in -cept. The first vowel and prefix differ, so the meanings differ.

Read It

The trail was quiet. The form came from the office. We accept cash except after five.

Read each sentence twice. On the second reading, explain which letters kept you from choosing the look-alike word.

Watch Out for This

Familiar shape is not enough. If a word seems known, still check the middle and ending. Many reading errors happen after a correct first letter.

What We Know Now

Careful readers compare the complete spelling. Letter order and small endings can change pronunciation and meaning.




Chapter 24 — Words That Sound Alike

Homophones are words that sound the same but have different spellings and meanings.

What This Means

Hear and here sound alike. The sentence and spelling show which meaning is intended: I hear music. Put the box here.

Common Homophones

to — toward; too — also or more than needed; two — the number 2

there — a place; their — belonging to them; they’re — they are

your — belonging to you; you’re — you are

its — belonging to it; it’s — it is

right — correct or direction; write — make words with letters

hear — receive sound; here — this place

Let’s Put It Together

Sentence: Their bus is over there. Their means “belonging to them,” and there names a place. Compare: Their answers are on the desk. There are the answers. Use the sentence meaning and grammar to choose the word.

Sentence: You’re holding your form. Expand you’re to you are. If the sentence still works, the apostrophe form is correct.

Read It

Write your name here. They’re going to their job. Two people came, and one came too. It’s time to check its label.

Watch Out for This

Sound alone cannot choose a homophone. Use meaning and grammar, then confirm the spelling. In reading, ask which meaning makes sense in the sentence.

What We Know Now

Homophones share a pronunciation but not a spelling or meaning. Context tells us which word the writer used.




Chapter 25 — Reading New Words Independently

Independent reading combines phonics, syllables, word parts, irregular-word knowledge, and context.

A Complete Word-Attack Routine

Look through the entire word. Find known teams and affixes. Divide longer words. Say likely sounds. Blend. Check pronunciation and meaning in the sentence. If needed, try a taught alternate sound. Ask for help or use an available dictionary after making a careful attempt.

Let’s Put It Together

Sentence: The supervisor postponed the meeting. New word: postponed. Mark post-poned. Notice silent e in poned and the ending -ed. Blend, then use the sentence meaning: the meeting was moved to a later time.

Sentence: The container was reusable. New word: reusable. Mark the meaningful parts re- + use + -able. The prefix re- means “again,” the base is use, and the suffix -able means “able to be.” When you add -able, the final e in use drops: reusable. Say it in syllables, re-us-a-ble. The syllables do not line up exactly with the word parts. Use the parts to infer “able to be used again.”

When Context Helps

Context can confirm a decoded word or help choose among real pronunciations. It should not replace the letters. If you decode record, the sentence tells whether it is the noun RE-cord or the verb re-CORD.

Read It

The clinic rescheduled the appointment. The updated notice included transportation details. Kareem checked the unfamiliar words, divided them into parts, and reread the full message.

Independent word check: Cover the worked examples. Look at the whole word deadline in this sentence: “The notice included a deadline.” Find the parts you know: dead and line. Read the word. Use the sentence to check what it means. Mark it: right the first time, fixed it myself, or needed help. If you already know deadline, pick a new two-part word you have not practiced.

Watch Out for This

Do not skip a hard word and pretend the sentence is understood. Mark it, work through it, and ask for support when needed. Independent readers use tools; they do not have to know every word immediately.

Ready to move on

Read the short notice below. The five underlined words are your unfamiliar words. Demonstrate the routine aloud and explain how spelling, word parts, and context worked together. Advance when you read at least 4 of 5 unfamiliar words correctly on your first try, without help. If not, return to Chapters 18–21 for word parts or Chapter 25 for the routine. A circled ○ listening or speaking part does not stop you. Keep going with the reading work, and do the circled part the next time someone is with you. Until someone hears you do it, that part is not passed yet.

Kitchen Notice (fictional practice notice; procedures differ by facility): “The big sink is unusable until Friday. A cracked pipe will be replaced. Do not stack trays on the countertop. Staff will remain until the job is complete.”

Answer check: unusable = un- + use + -able (the e in use drops), not able to be used. Cracked = crack + -ed (the ed sounds /t/), split or broken. Replaced = re- + place + -d (c sounds /s/ before e), a new one put in its place. Countertop = count-er-top, the flat top of a counter. Remain = re- + main (vowel team ai), stay.

What We Know Now

We have a system for regular, irregular, similar, and unfamiliar words. Unit 7 moves from word reading to sentence reading.

Unit 6 Learning GPS and Recovery Check

Read: said, have, was, does, could, there, their, two, here, hear. Then read one new word on your own using the Chapter 25 routine. Advance when you read at least 8 of 10 and the new word. If irregular words are hard, return to Chapter 22. If look-alike words are confused, return to Chapter 23. If sound-alike words are confused, return to Chapter 24. If the new-word routine breaks down, return to Chapter 25.




Unit 7 — Reading Our First Sentences

A sentence joins words to express a complete thought. Now your word-reading skills help you get the meaning of a whole line.




Chapter 26 — What Is a Sentence?

A sentence begins with a capital letter, contains words separated by spaces, and ends with punctuation.

What to do — LOOK for the capital letter, POINT to each word, and read through the punctuation. What it means — a sentence communicates a complete thought. How to check — explain who or what the sentence is about and what happened, using the sentence rather than a guess.

What This Means

The sentence “The bus came.” gives a complete thought. “The bus” names something but does not tell what happened. “Came late” tells an action but not clearly who or what came.

Look at the Parts

The bus came.

The begins with uppercase T. Spaces separate the three words. The period marks the end.

A statement often ends with a period. A question ends with a question mark. An exclamation point shows strong feeling or urgency and should be used carefully.

Let’s Put It Together

Words: shift / the / starts / now. Put them in an order that makes a complete thought: The shift starts now.

Words: where / stop / the / is. A question order is: Where is the stop?

Read It

The shop is open. The bus left. Is the clinic open? Stop!

Watch Out for This

A line of print is not automatically a sentence. Look for a complete thought and ending punctuation. A sentence can continue onto the next printed line.

What We Know Now

Sentences organize words into complete thoughts. Capitalization, spaces, word order, and punctuation guide the reader.




Chapter 27 — Reading Simple Sentences

To read a sentence, decode the words, group them into meaning, and keep going to the punctuation.

What This Means

At first, reading may sound word by word: The—bus—came—at—six. After the words are accurate, reread in a phrase: The bus came / at six.

A Sentence Routine

Preview the sentence. Mark a hard word if needed. Read from the capital letter to the punctuation. Reread for smooth meaning. Ask: What did the sentence tell me?

Let’s Put It Together

Sentence: The red van stopped at the shop. Decode stopped: stop + ed. Read the phrase The red van, then stopped at the shop. Whole sentence: The red van stopped at the shop.

Sentence: Kim will call after lunch. Read each word, then group Kim will call / after lunch.

Read It

The rain fell all night. Sam packed a lunch for work. The next bus will stop at Main Street. A note was left on the desk.

Real-life sentence practice: The pen fell. The cup is hot. Read each sentence, then answer: What happened? What is hot? These short sentences connect decoding to familiar objects without asking the learner to guess an untaught pattern.

Watch Out for This

Do not rush past a misread word because the rest sounds sensible. Correct the word, then restart the phrase so the sentence remains connected.

What We Know Now

Accurate sentence reading includes decoding, phrasing, punctuation, and a quick check of meaning.




Chapter 28 — Understanding What a Sentence Says

Understanding begins by identifying who or what the sentence is about and what happened.

What This Means

Sentence: Rosa sent a request form to education on Monday. Who? Rosa. What happened? She sent a request form. What was sent? A request form. To whom? Education. When? Monday.

Questions That Find Meaning

Who or what is the sentence about? What did that person or thing do? Where did it happen? When did it happen? What other detail is given?

Let’s Put It Together

Sentence: The driver waited outside the clinic. Who? The driver. Did what? Waited. Where? Outside the clinic.

Sentence: After lunch, Devon called his supervisor. When? After lunch. Who? Devon. Did what? Called. Whom? His supervisor.

Read It

Maya checked the schedule before work. The last train leaves at nine. A nurse placed the papers on the front desk.

Adult-life connection: Maya first waited for mail. Next, she checked the posted schedule before going to work. Ask: What did Maya do first? What did she do next? What information was she looking for? Use the stated sequence, not an assumption, to answer.

After each sentence, state the central event in your own short words. Return to the print to confirm every answer.

Watch Out for This

Do not answer from what usually happens. Answer from this sentence. If it says Maya checked the schedule, it does not say she rode the train.

What We Know Now

We can locate the person or thing, the action, and details such as where and when.




Chapter 29 — Reading Sentences Smoothly

Fluency means reading accurately, at an understandable pace, with phrasing that supports meaning.

What This Means

Fluency is not speed alone. Fast inaccurate reading is not fluent. Slow, accurate reading gets smoother when you reread a little, with a purpose.

Use Punctuation

Pause lightly at a comma and stop at a period. Let the voice rise naturally for many questions. Do not make every line sound the same.

Read in Phrases

Instead of: The / meeting / starts / at / ten. Try: The meeting starts / at ten.

Instead of: After / the / call / we / left. Try: After the call, / we left.

Let’s Put It Together

First reading: decode accurately. Second reading: group words. Third reading: make the sentence sound like meaningful speech. Stop when it sounds clear. You do not have to keep repeating it.

Read It

Before the shift began, Luis checked the machine. “Is the power off?” he asked. The supervisor nodded, and Luis began the repair.

Watch Out for This

Do not read so dramatically that the meaning gets lost. Let the words and punctuation guide your voice.

Ready to move on

Read several sentences accurately, correct an error when it changes the print, pause at punctuation, and explain each sentence’s basic meaning. Advance when you read all 3 practice sentences accurately on your first try, without help. If not, return to Chapter 27 for word accuracy or Chapter 29 for phrasing. A circled ○ listening or speaking part does not stop you. Keep going with the reading work, and do the circled part the next time someone is with you. Until someone hears you do it, that part is not passed yet.

What We Know Now

We can read sentences as connected thoughts. Unit 8 joins related sentences into paragraphs.

Unit 7 Learning GPS and Recovery Check

Read these four sentences aloud: “The cup is hot.” “The class meets on Monday.” “Is the store open?” “Stop at the red light!” Explain what each means. Advance when all four are read accurately with pauses at the end marks. If you cannot tell where a sentence ends, return to Chapter 26. If words are misread, return to Chapter 27. If meaning is unclear, return to Chapter 28. If reading is choppy, return to Chapter 29. A circled ○ listening or speaking part does not stop you. Keep going with the reading work, and do the circled part the next time someone is with you. Until someone hears you do it, that part is not passed yet.




Unit 8 — Reading Paragraphs

A paragraph develops one main idea through connected sentences.




Chapter 30 — What Is a Paragraph?

A paragraph is a group of sentences that work together. In print, a new paragraph may begin with an indent or extra space.

What This Means

Each sentence adds to the same general subject. A paragraph about a missed bus might explain when it arrived, why it was missed, and what the rider did next.

Look at the Structure

Nina starts her kitchen work assignment early. She sets out the trays first. Then she wipes each table. She checks the supply list last so nothing runs out.

All four sentences are about Nina’s kitchen work. Together they form one paragraph.

Let’s Put It Together

First sentence: Nina starts her kitchen work assignment early. This introduces the situation. Middle sentences add the steps. Last sentence explains her plan so nothing runs out.

Watch Out for This

Do not treat every sentence as unrelated. Ask what idea connects them. Also notice when a new paragraph signals a change in subject, time, place, or speaker.

What We Know Now

A paragraph holds connected sentences about a central idea. We read each sentence and also track how the sentences work together.

Independent paragraph check: Read these two unseen paragraphs on separate paper. Inside (Fictional practice document; procedures differ by facility.): “The education department changed the sign-up day for GED® class. Learners must now sign up on Monday to start that week. Sign-ups after Monday go on the next week’s list.” Outside: “The town library changed its book-return rule. Books can now be returned at any branch. Books returned to a different branch are sent back to their home branch within two days.” For each, state the topic, the main idea, and one detail that supports it. Point to the sentence that supports each answer.

Check your answers

Inside: Topic: GED class sign-up. Main idea: the sign-up day changed to Monday. Detail: sign-ups after Monday go on the next week’s list. Outside: Topic: returning library books. Main idea: books can now be returned at any branch. Detail: books returned to another branch go back within two days.




Chapter 31 — Finding What a Paragraph Is About

The topic is the general subject. The main idea is the most important point the writer makes about that topic.

What This Means

In the Nina paragraph, the topic is Nina’s kitchen work. The main idea is that Nina follows a set order of tasks so the job gets done right.

Inside example: “The dayroom smelled of soap after the floor was mopped. The TV was turned down low. Two people played cards at a table while others read.” What is the topic? (the dayroom) What is the main idea? (The dayroom was clean and quiet.) Which details are stated, and what feeling would be your own inference rather than a fact?

A Main-Idea Routine

Ask: Who or what appears across the paragraph? What do most sentences explain? What single statement covers the paragraph without being too broad or too narrow?

Let’s Put It Together

Paragraph: The clinic now opens at eight. Walk-in patients must sign in at the front desk. People with appointments should arrive fifteen minutes early. Photo identification is requested at check-in.

Topic: clinic arrival. Main idea: patients need to follow the clinic’s check-in process. “The clinic opens at eight” is one detail, not the whole main idea.

Watch Out for This

A repeated word can point to the topic, but the main idea must include what the paragraph says about it. Do not choose an interesting detail that covers only one sentence.

What We Know Now

The topic names the subject. The main idea states the paragraph’s central message about that subject.




Chapter 32 — Finding Important Details

Supporting details explain, prove, or describe the main idea.

What This Means

A detail may give a fact, example, reason, step, time, place, or description. Important details connect directly to the main idea.

Let’s Put It Together

Paragraph: Omar received a new work schedule. His shift begins at six in the morning on Monday. On Tuesday through Thursday, it begins at eight. He has Friday off. Omar posted the schedule beside his door.

Main idea: Omar has a new weekly work schedule. Details: Monday starts at six; Tuesday through Thursday start at eight; Friday is off; he posted the schedule where he can see it.

Finding Answers

Underline or point to the sentence containing the answer. Restate it in your own words only after locating the exact text. This habit keeps you answering from the text, not from memory or guesses.

Practical reading example: Library Notice — The library opens at ten on Monday. Books are due before closing. A late return may delay the next loan. The main idea is the notice’s overall message; the opening time and due time are supporting details. This is a fictional teaching notice, not a facility policy.

Watch Out for This

Not every detail has equal importance. If asked when Omar starts Monday, the six o’clock detail matters. If asked why he posted the schedule, the paragraph suggests he wanted a visible reminder, but it does not state the reason directly.

What We Know Now

Important details support the main idea and answer specific questions. We separate stated facts from reasonable but unstated conclusions.




Chapter 33 — Reading Short Adult-Level Passages

A short passage may contain several paragraphs. Use decoding, sentence meaning, paragraph structure, and rereading together.

Passage: A Changed Class Session

Tara signed up for a GED® orientation session on Wednesday afternoon. On Tuesday, a notice from education moved the session to Friday morning.

Tara wrote the new day on her calendar. She also told her work supervisor that she would miss part of her work assignment on Friday. Before she left, she repeated the new day to make sure she had it right.

Let’s Understand It

What changed? The session moved from Wednesday afternoon to Friday morning. What actions did Tara take? She updated her calendar, told her work supervisor, and confirmed the new information.

Main idea: Tara carefully managed a changed session. The passage does not say why the session moved.

Passage: The Laundry Room Notice

The laundry room will close at six on Thursday for a plumbing repair. Residents should remove all clothing before that time. The room is expected to reopen Friday morning.

Darnell usually washes clothes Thursday evening. After reading the notice, he decided to go Wednesday instead. He told his neighbor, who had not seen the sign.

Let’s Understand It

Why did Darnell change his plan? The room would be closed during his usual time. What helpful action did he take? He told a neighbor about the notice.

Watch Out for This

When a passage has several facts, pause after each paragraph and state its point. If meaning is unclear, reread the exact sentence rather than guessing from the topic.

Ready to move on

Read a two-paragraph passage, state each paragraph’s focus, give the overall main idea, and locate details that support your answers. Advance when all three are correct on your first try, without help. If not, return to Chapter 31 for main idea or Chapter 32 for details.

Passage: The Book Cart (fictional practice passage; procedures differ by facility.)

On Mondays, the library cart comes to each housing unit at ten. Readers can return their books and choose two new ones.

This week the cart came late because a wheel broke. Staff fixed the wheel and finished the route by noon.

Answer check: Paragraph 1 focus: how the book cart usually works. Paragraph 2 focus: this week’s delay and how it was fixed. Main idea: the book cart brings books to each unit on Mondays, and this week it still finished its route after a broken wheel slowed it down. Supporting details: “comes to each housing unit at ten” and “finished the route by noon.”

What We Know Now

We can read connected paragraphs about adult situations and explain the main idea and details. Unit 9 develops deeper comprehension relationships.

KEEP IT CHECK — WHAT DO YOU STILL REMEMBER? Read one unfamiliar inside notice (such as a posted commissary notice) and one unfamiliar outside notice (such as a library or bus notice). Identify its main idea, one directly stated detail, and one piece of information the notice does not provide. Point to the supporting words. If the response is based on an assumption, return to Chapters 30–33 and practice evidence before moving on.

Unit 8 Learning GPS and Recovery Check

Read one inside paragraph and one outside paragraph. Inside: “The education department added a second study table. Learners can now sign up for either table. Each table holds six people.” Outside: “The town park added a walking path. The path circles the pond. It is open from sunrise to sunset.” For each, state the topic, the main idea and one detail. Advance when both are correct. If the topic is wrong, return to Chapter 30. If the main idea is too narrow, return to Chapter 31. If details are missed, return to Chapter 32. If a longer passage loses you, return to Chapter 33.




Unit 9 — Understanding What We Read

We understand more when we use the text as evidence and keep what it says apart from what we conclude.




Chapter 34 — Finding Answers in the Text

A directly stated answer appears in the text. The wording of the question may differ, but the information is present.

What This Means

Text: The office closes at four on Friday. Question: When is the office no longer open on Friday? The answer is four o’clock. The question used different words, but the text states the fact.

A Text-Evidence Routine

What to do — read the question, scan for the matching idea, read the full sentence, and POINT to the evidence. What it means — textual evidence is the exact word or sentence supporting an answer. How to check — separate what the text states from what you infer.

Read the question. Identify key ideas. Scan the passage for the same idea or a related word. Read the full sentence. Answer accurately. Point back to the evidence.

Let’s Put It Together

Passage: Jerome must bring photo identification and proof of address to the appointment. A utility bill or lease can be used as proof of address.

Question: What two types of documentation must Jerome bring? Answer: photo identification and proof of address. Evidence: the first sentence.

Question: What can serve as proof of address? Answer: a utility bill or lease. Evidence: the second sentence.

Inside example (Fictional practice document; procedures differ by facility.): Program sign-up sheet: “To join the parenting class, write your name and number on this sheet. Bring your workbook to the first class.” Question: What must you bring to the first class? Answer: your workbook. Evidence: the second sentence.

Watch Out for This

Do not stop at a sentence containing one key word. Read the whole sentence and nearby lines. The correct answer must match the question, not merely share vocabulary.

What We Know Now

We can locate directly stated information and support an answer by returning to the exact sentence.




Chapter 35 — Putting Events in Order

Sequence is the order in which events or steps occur.

What This Means

Writers signal order with words such as first, next, then, before, after, during, finally, and later. Dates and times also show sequence.

Let’s Put It Together

Passage: First, Mei completed the application. Next, she copied her identification. After checking both pages, she placed them in an envelope. Finally, she mailed the packet.

Order: complete the application; copy identification; check the pages; place them in an envelope; mail the packet.

Institutional-life sequence example: First, gather the paper for class. Next, read the posted instructions. Then place the completed pages in an envelope. Finally, deliver them according to the local procedure. The exact procedure may differ by facility; the reading skill is identifying order words and actions.

When Signal Words Are Missing

Sometimes order comes from logic. A person must unlock a door before entering. In a passage, verb tense and cause can also show what happened first.

Read It

Class began at 1:15. Ten minutes later, the handouts arrived. Everyone read the first page before the discussion started. The class ended at 2:40.

Timeline: class began at 1:15; handouts arrived at 1:25; first page read; discussion started; class ended at 2:40.

Watch Out for This

The order in which facts are mentioned is often, but not always, the event order. Watch for words such as earlier, before, and later that move backward or forward in time.

What We Know Now

We can use sequence words, times, and logic to arrange events and steps.




Chapter 36 — Understanding Cause and Effect

A cause explains why something happened. An effect is what happened because of that cause.

What This Means

Because the road was flooded, the bus changed routes. Cause: the road was flooded. Effect: the bus changed routes.

Inside example: The kitchen ran out of trays, so the unit ate late. Cause: the kitchen ran out of trays. Effect: the unit ate late.

Signal Words

Common signals include because, since, so, therefore, as a result, caused, and led to. A passage can show cause and effect without using a signal word.

Let’s Put It Together

Passage: The freezer door was not fully closed overnight. By morning, the food had begun to thaw, so the manager discarded it.

Cause 1: the door stayed partly open. Effect 1: food began to thaw. Cause 2: the food thawed. Effect 2: the manager discarded it.

Real-life cause-and-effect example: A program announcement moved a class from Monday to Wednesday. People who came on Monday found the room empty. Cause: the class day changed. Effect: the Monday arrivals found no class. Use only the information stated in the notice; do not assume why the change occurred.

More Than One Cause

An event can have several causes. A worker may be late because a bus broke down and the backup route was delayed. Do not force a passage into one simple reason if it gives more.

Watch Out for This

Do not reverse the relationship. The bus changed routes because of flooding; the route change did not cause the earlier flood.

What We Know Now

We can identify what happened and why, including chains with more than one cause or effect.




Chapter 37 — Making Simple Inferences

An inference is a conclusion supported by text clues and reasonable background knowledge. It is not an unsupported guess.

What This Means

Text: Darnell came in from the yard with wet shoes and a damp jacket. One light in the dayroom was out, so he sat by the window to read. Inference: it was raining or had just rained outside. The clues (wet shoes, a damp jacket) support that conclusion even though the word rain is absent. What can you NOT know? Why the light was out.

An Inference Formula

Text clues + relevant knowledge = supported inference. State the clues you used. If no clue supports the answer, it is only a guess.

Let’s Put It Together

Passage: Marcus looked at the clock, gathered his papers quickly, and walked fast toward the conference room. People were already seated inside.

Reasonable inference: Marcus may be late or nearly late for a meeting. Clues: he checks the clock, moves quickly, carries papers, and others are seated. We cannot conclude why he was late.

Comparing Strong and Weak Inferences

Strong: Marcus is hurrying to a meeting. Weak: Marcus dislikes his supervisor. The second claim has no supporting clue.

Read It

The apartment was dark when Keisha arrived. She tried the light switch, then checked the hallway. The hallway lights were on. Keisha opened the breaker box inside her apartment.

Supported inference: the electrical problem may be limited to Keisha’s apartment. Evidence: the hallway has power, and she checks her breaker box.

Outside practice: “Elena entered the lobby shaking water from her coat and closed her umbrella.” What can you infer about the weather? (It was raining or had just rained.) Name the clues. (Water on her coat; she closed an umbrella.) What can you NOT know? (Where she came from.)

Watch Out for This

An inference can be reasonable without being certain. Use language such as probably, likely, or may when the text does not prove the conclusion.

Ready to move on

Answer direct questions with exact evidence, order events, explain cause and effect, and make an inference while naming the clues that support it.

Unit 9 transfer check: Read this unseen notice on separate paper: “The city pool will close on Monday for cleaning. Swimmers may use the Eastside Recreation Center until the pool reopens. If repairs are needed, a later notice will give the reopening date.” Answer in order: 1. What will close, and when? 2. Where should swimmers go while the pool is closed? 3. What may happen if a repair is needed? Label the answer as an inference and name the clue that supports it. 4. What information is still missing? Record whether each answer came directly from the notice or required an inference.

Check your answers

1. The city pool, on Monday (stated). 2. The Eastside Recreation Center (stated). 3. Inference: the pool may stay closed longer than one day. Clue: “a later notice will give the reopening date.” 4. Missing: when the pool reopens if no repair is needed, and the Recreation Center’s hours.

What We Know Now

We understand several common relationships within texts. Unit 10 applies these skills to everyday information and longer GED®-preparation reading.

Unit 9 Learning GPS and Recovery Check

Use the Unit 9 transfer check above. Advance when you answer all four questions and correctly label which answers came straight from the notice and which were inferences. If you could not find stated answers, return to Chapter 34. If the order was wrong, return to Chapter 35. If cause and effect were reversed, return to Chapter 36. If an inference had no clue behind it, return to Chapter 37.




Unit 10 — Becoming an Independent Reader

This unit uses the full reading system with directions, notices, schedules, and longer informational passages.




Chapter 38 — Reading Instructions and Everyday Information

Everyday documents often combine headings, short paragraphs, lists, dates, times, warnings, and conditions.

What This Means

Do not read every document as one block. First identify its purpose and structure. Then locate the section that answers your question.

Reading Directions

Find the starting condition, the steps, and any warning. Sequence words and numbered steps show order. Words such as must, do not, before, unless, and only set important limits.

Worked Example: Medication Label (fictional practice label)

Fictional practice label — follow only the directions from your own clinic or pharmacy. Directions: Take one tablet by mouth twice daily with food. Do not take more than two tablets in 24 hours. Call the clinic if a rash develops.

Action: take one tablet two times each day and take it with food. Limit: no more than two tablets in 24 hours. Warning action: call the clinic if a rash develops.

Worked Example: Schedule

Route 8 weekday departures: 6:10 a.m., 6:40 a.m., 7:10 a.m., 7:40 a.m. Saturday service begins at 7:30 a.m. No Sunday service.

A rider needing a weekday bus after 6:45 chooses 7:10. A Saturday rider cannot assume the weekday times apply. A Sunday trip requires another plan.

Independent document check — Fictional commissary schedule (Fictional practice document; procedures differ by facility.): “Unit A orders on Monday; orders are delivered Thursday. Unit B orders on Tuesday; orders are delivered Friday. No orders are taken on holidays.” Answer on separate paper: 1. On what day does Unit A order? 2. On what day does Unit B receive its order? 3. If Monday is a holiday, does the schedule say when Unit A can order? 4. What information does the schedule not provide, such as prices or spending limits? Point to the exact line that supports each answer or state that the information is not provided.

Check your answers

1. Monday. 2. Friday. 3. No. It says no orders are taken on holidays, but it does not give a make-up day. 4. Prices, spending limits, how to fill out the form, and what happens to a late order are not provided.

Worked Example: Notice

Building Notice: Water will be off from 9:00 a.m. to noon on Tuesday for repairs. Residents should store needed water before 9:00. The laundry room will remain closed until the work is complete.

Everyday notice connection: A posted notice may give a time, a reason, and an action. Readers should identify what is stated, what they must do, and what information is still missing. This is a fictional teaching example; local procedures and materials vary.

Purpose: explain a temporary shutoff. Key time: Tuesday, 9:00 to noon. Required preparation: store needed water. Additional effect: laundry room closure.

Watch Out for This

A heading or bold line may guide you, but read the conditions around the answer. A time listed for weekdays may not apply on weekends. A warning may change what action is safe.

What We Know Now

We can identify a document’s purpose, use its structure, follow conditions, and locate information needed for action.




Chapter 39 — Reading Longer Passages

You build reading stamina by reading in short sections, summing up each one, and rereading on purpose.

A Stamina Routine

Preview the title and headings. Read one section. Pause and state its point. Mark an unfamiliar word without losing the whole passage. Continue. At the end, connect the section summaries.

Passage: A Workplace Safety Change

A small distribution center changed its process after several boxes were damaged near the loading area. The boxes had been stacked in a walkway while workers waited for space on outgoing trucks. Although the walkway seemed convenient, it narrowed the path used by employees and equipment.

The new process created marked holding areas beside each loading door. Workers were instructed to place waiting boxes only inside those areas. Supervisors also began checking the floor at the start and end of every shift. If a holding area was full, workers had to notify a supervisor instead of placing boxes in the walkway.

During the first week, loading took slightly longer because employees were learning the new system. By the third week, damaged boxes had decreased and the walkway remained clear. Managers decided to keep the process and add the rule to new-worker training.

Let’s Understand It

Problem: boxes in a walkway were damaged and created a narrow path. Change: marked holding areas, routine checks, and supervisor notification when space was full. Short-term effect: work slowed while people learned. Later effect: damage decreased and the path stayed clear.

Main idea: a distribution center improved safety and reduced damage by replacing an informal storage habit with a defined process.

Inside practice (Fictional practice document; procedures differ by facility.): “The kitchen crew used to stack waiting trays on the floor by the sink. Two trays were stepped on in one week. Now the crew places waiting trays on a cart. Since the change, no trays have been damaged and the floor stays clear.” Summarize it in three parts: problem, change, result.

Vocabulary From Context and Word Parts

Distribution contains recognizable parts and refers here to moving goods. Notify means tell or inform; the sentence shows workers must contact a supervisor. Decreased means became less; the later result contrasts with the earlier damage.

Watch Out for This

Do not let one unknown word stop the entire passage. Decode it, examine nearby clues, make a temporary meaning, and continue. Return after you understand the larger section.

What We Know Now

We can divide a longer passage into sections, summarize each part, and connect problem, response, and result.

KEEP IT CHECK — WHAT DO YOU STILL REMEMBER? Decode one multisyllabic word, read one sentence, and summarize two short paragraphs, one about life inside and one from an outside setting, without looking at a completed explanation. Record first-attempt reading, self-correction, and remaining support. Return only to the layer that weakened: Chapters 18–21 for word parts, 26–29 for sentence meaning, or 30–33 for paragraph meaning.

Delayed review and transfer: The next day, read a new two-paragraph notice or work passage of similar length. First summarize each paragraph, then state the overall problem, response, and result. If you cannot connect the sections, return to the section-summary routine and shorten the reading unit before trying again.




Chapter 40 — Reading With Accuracy and Confidence

Confidence grows from a process that works, not from pretending every word is easy.

Accuracy First

Track the print. Notice when a word does not match its letters or the sentence meaning. Stop, repair it, and reread the phrase. Catching and fixing your own mistake is what skilled readers do.

Build Useful Fluency

Choose a short passage that is challenging but manageable. Read it once for accuracy. Review difficult words. Read it again for phrasing. A third reading is useful only if it improves clarity.

When a Word Is Unfamiliar

Look for spelling patterns, syllables, prefixes, suffixes, and a known base. Try likely sounds. Check the sentence. Use a printed dictionary, glossary, instructor, or reading partner when available. Record a useful new word with its pronunciation and meaning.

When Understanding Breaks Down

Pause and name the problem: unknown word, long sentence, unclear pronoun, missing background knowledge, or lost attention. Reread a smaller section and ask a specific question.

Let’s Put It Together

Sentence: Because the original application was incomplete, the agency requested additional documentation before making a decision.

Decode: original, application, incomplete, agency, requested, additional, documentation, decision. Structure: cause—application incomplete; response—agency requested more documents; timing—the decision comes after those documents.

Watch Out for This

Do not measure confidence by reading aloud without pauses. A thoughtful pause can protect accuracy. The goal is to need less help over time, not to hide what is hard.

Ready to move on

Read an unfamiliar adult-level passage without a model. Record first-reading accuracy, self-corrections, and words that still require support. Then explain the main idea and key details, identify one place where the text does not provide enough information, and state which skill needs further practice. Recheck after a day or two with a passage of similar length and difficulty. If word accuracy is weak, return to phonics and word parts; if understanding is weak, return to Chapters 30–37; if stamina is weak, shorten the passage and rebuild gradually.

Practice passage: “In March, the county bus line added a stop in front of the job center. Riders used to get off at the last stop and walk twenty minutes. Now they can step off at the door. The county has not said whether the new stop will stay after the summer.”

Answer check: Main idea: a new bus stop makes the job center easier to reach. Key details: riders used to walk twenty minutes; now they get off at the door. Not enough information: whether the stop will stay after the summer, and why it was added.

What We Know Now

We have tools for accuracy, fluency, vocabulary, and comprehension. These tools continue to grow with regular reading.

KEEP IT CHECK — WHAT DO YOU STILL REMEMBER? On separate paper, using one inside text and one outside text, decode one unfamiliar word, read one sentence accurately, state one paragraph’s main idea, and identify one supporting detail. Then name whether each response was independent, self-corrected, or supported. Use the first weak skill to choose the recovery chapter before the final assessment.




Chapter 41 — Getting Ready for GED® Language Arts

These checks are ours, not the GED® test’s. They don’t give a GED score.

GED Reasoning Through Language Arts asks you to understand harder and harder literary and informational texts, analyze evidence, and compare ideas. Part 1 gets you ready to begin that work. It does not guarantee you are ready, and it does not replace an official course.

How the Foundation Connects

Phonics supports accurate word reading. Syllables and word parts support vocabulary. Sentence structure supports complex grammar. Main idea, details, sequence, cause and effect, and inference support comprehension. Text evidence supports written and multiple-choice responses.

A More Complex Passage

A city library tested evening hours at one branch for six months. Staff expected the change to help residents whose work schedules made daytime visits difficult. During the test, weekday evening visits increased, especially among adults using computers for job applications and online training.

The change also created costs. The branch needed additional security and staff coverage, while morning use remained low. At the end of the test, the library kept two evening shifts but opened later on those mornings. Leaders said the revised schedule served more residents without increasing total weekly hours.

Analyze the Passage

Main idea: the library adjusted its schedule after a test showed evening demand and morning tradeoffs. Evidence for benefit: evening visits increased, especially for employment and training needs. Evidence for cost: additional security and staffing were required. Final solution: retain two evening shifts and open later on those mornings.

Inference: library leaders were balancing access with limited resources. This is supported by the decision to shift hours rather than increase total weekly hours.

A Short Story Excerpt (literary text)

GED reading includes stories, too. Read this short excerpt.

“You’re early,” said Mr. Ortiz, unlocking the hardware store. Lena held up a paper bag. “I brought the receipt for the drill. It stopped working.” He turned the drill over in his hands. “Did you use it for concrete?” “Only for the shelf,” she said, looking straight at him. “I read the box. It said wood and metal.” He nodded slowly and reached for a new drill from the shelf.

Question: What can you infer about Lena? Answer: She came prepared and was careful to use the drill the right way. Clues: she brought the receipt, came early, read the box, and answered directly. Question: What does Mr. Ortiz’s last action suggest? Answer: He believes her and is replacing the drill. Clue: he nods and reaches for a new drill.

Signs You Are Ready to Begin Formal GED Reading Study

You can decode unfamiliar words with a repeatable method. You can read paragraphs without losing the main thread. You can state main ideas and locate supporting details. You can distinguish direct statements from inferences. You can explain why an answer is supported by the text. You can ask for targeted help when a passage exceeds your current skill.

If More Foundation Is Needed

Return to the exact layer causing difficulty. If words are inaccurate, revisit phonics and syllables. If sentences are accurate but unclear, work on phrasing and sentence meaning. If paragraphs blur together, practice main idea and details with shorter texts. Going back is not failure; it tells you what to study next.

A Continuing Reading Plan

Read useful material regularly: notices, directions, letters, short articles, workplace information, library books, and course passages. Choose texts that are mostly readable but include some new learning. Keep a brief record of patterns and words that need review.

What We Know Now

We began with spoken sounds and a small group of letters. We learned to blend, decode, divide long words, analyze irregular words, read sentences and paragraphs, and support understanding with evidence. The next step is not to stop needing help. It is to keep using a reading process that works and to need a little less help each time.

Interrupted-Learning Re-Entry

After a gap in study, do not begin by rereading everything. On separate paper, decode one unfamiliar word, summarize one paragraph, identify one explicit detail, and explain one inference. Use the first task you miss to choose your return point: phonics, sentence meaning, paragraph meaning, or evidence reasoning.


Foundational Reading Mastery Check



Work on separate paper. For any spoken task you cannot do on your own, use an approved reader or audio support: 1. Read two unfamiliar but decodable words and explain the pattern you used. 2. Read two sentences accurately and state what each sentence means. 3. Read the Assessment Passage below and state its main idea. 4. Name two supporting details and point to the words that support them. 5. Make one reasonable inference and explain the evidence for it. 6. Identify one statement that is a fact in the passage and one idea that would be an assumption. 7. Name the skill that still needs practice, if any, and choose the return point: phonics, word parts, sentence meaning, paragraph meaning, or evidence and inference. This check does not guarantee GED readiness or predict your score on the GED® test. If a task is not accurate or understandable, return only to the named skill and recheck it after practice. A circled ○ listening or speaking part does not stop you. Keep going with the reading work, and do the circled part the next time someone is with you. Until someone hears you do it, that part is not passed yet.

Assessment Passage — Pickup Reminders

A neighborhood food pantry tried text-message reminders for six weeks. During the trial, more families picked up their food boxes on the scheduled day, and fewer boxes of fresh food spoiled. Each message cost the pantry money, so after the trial the pantry kept reminders for fresh-food days only.

Independent questions: 1. What is the main idea? 2. Name two details that support it and point to the sentence for each detail. 3. What reasonable inference can you make about why the pantry did not keep reminders for every day? State the clues that support your inference. 4. Which statement is a fact from the passage, and which statement would be an assumption: “Fewer boxes of fresh food spoiled” or “Every family liked the text messages”?

Check your answers

1. During the six-week trial, more families picked up on time and fewer boxes of fresh food spoiled, so the pantry kept reminders for fresh-food days. 2. More families picked up boxes on the scheduled day; fewer fresh-food boxes spoiled. 3. The messages cost money, so the pantry likely saved them for days when spoiled food was the biggest risk. Clues: “each message cost the pantry money” and “kept reminders for fresh-food days only.” 4. Fact: “Fewer boxes of fresh food spoiled.” Assumption: “Every family liked the text messages” (the passage never says how families felt).

Mastery guide: Use one point for each of the seven tasks. A task counts only when the response is accurate, the reading is based on the full word or sentence, and the explanation is supported by the text. For tasks 1 and 2, record first-reading accuracy separately from any later self-correction; self-correction shows useful progress but is not the same as initial independent accuracy. For task 1, both unfamiliar words must be decoded with a stated pattern. For task 2, both sentences must be read accurately and explained. For tasks 3–6, the answer must match the passage and distinguish evidence from assumption. For task 7, the learner must name a specific skill and a reasonable return point when practice is still needed. Six or seven points show a strong foundation for beginning formal GED Language Arts study; five points or fewer identify a skill to revisit before moving on. Record results on separate paper or in a notebook, and repeat only the missed task after practice. A read-aloud or spoken task that no one heard does not count yet: circle it ○, keep studying, and come back to it with a partner. It counts when someone hears you.

Ready line: This check has 7 tasks, one point each. Aim for 6 or more points (that’s 86%, past our 80% line), each task right on your first try, without help. A task you got after self-correcting or with help is real progress, but it doesn’t count toward the 80% yet. Under 6? Go back to the chapters for each missed task (task 1: the word-reading chapters, up to Chapter 25; task 2: Chapters 26–29; tasks 3–6: Chapters 30–37), then redo only those tasks. 6 or more? Move on to Part 2. This 80% line is our study goal, not the official passing score for the GED® test, and reaching it doesn’t guarantee you’ll pass the GED® test. It means you’re ready for the next step.

Essential-skill safeguard: Look at your total and your basic skills together. A high total cannot hide a basic skill that is still weak. If you cannot yet do task 1 or task 2 on your own, return to the appropriate phonics, word-part, sentence-reading, or sentence-meaning lessons before beginning print-heavy GED Language Arts work, regardless of the total score. Record whether each task was correct on the first attempt, correct after self-correction, correct with assistance, or not yet demonstrated.

Administration notes: For task 1, the approved educator or learner should select two words that can be decoded from patterns already taught in Part 1 but that this learner has not practiced as words. Do not use a word the learner has just seen in a worked example or word list. If either word is already familiar, substitute an equivalent unfamiliar word built from the same taught pattern; write the new word on scrap paper, not next to the test items. For task 2, select two short sentences appropriate to the learner’s current level and not used as completed examples in the nearby lesson. The learner reads each sentence and explains what it says. For task 3, use the unseen Assessment Passage placed below the task list in this chapter. For tasks 3–6, the learner earns the point only by giving an answer that matches the passage and pointing to or naming the words or details that support it; a plausible answer without textual support does not earn the point. Task 7 earns its point when the learner identifies a specific skill needing practice and selects a matching return point. If any task is not demonstrated, record only that missed skill on separate paper or in a notebook, provide the needed support, and repeat that task later with an equivalent word, sentence, or passage question rather than restarting the entire assessment.

Self-Study Option — Item Bank

Word bank: dustpan, fishpond, laptop, sunlamp, catnap, hilltop, shipment, chopstick, backpack, pigpen, sunfish, bathtub. These words use spelling patterns from Part 1, but you have not practiced them as words. Choose two without looking at nearby worked answers.

Sentence bank: The dustpan is in the bin. The shipment is on the dock. Tim has a backpack and a laptop. Pam sat on the hilltop at dusk. Read two sentences without looking at a completed model, then state what each sentence means.

Self-study directions: Complete tasks 1 and 2 using the item bank when an educator or tutor is not available. If you can, have someone else pick your two words and two sentences. On a retake, use ones you haven’t tried yet. Record each word and sentence on separate paper. For every word, mark one: right the first time, fixed it myself, or needed help. For every sentence, record whether it was read accurately and whether its meaning was explained accurately. If you already know a selected word, replace it with an equivalent unfamiliar word built from taught patterns. Do not write pronunciation guides, word divisions, or answers beside the assessment items. A page can’t hear you read. Ask a reading partner to listen and tell you whether you read each word correctly. Use the missed task to identify the skill needing practice: word decoding, sentence reading, or sentence comprehension.

Transfer task: On a later day, compare two short related notices from outside settings (for example, two notices from a library, a clinic or a bus company), supplied by the educator. Identify one fact shared by both, one important difference, and one conclusion supported by both texts. If comparison is difficult, return to Chapters 31–37 for main idea, details, sequence, cause and effect, and inference practice.

Unit 10 Learning GPS and Recovery Check

Use two documents already printed in this book: the fictional commissary schedule in Chapter 38 (inside) and the library notice in the Part 1 Application Mission right after this check (outside). For each, state its purpose, one action the reader must take, and one piece of information that is missing. Advance when both are correct. If documents confuse you, return to Chapter 38. If longer passages lose you, return to Chapter 39. If accuracy slips, return to Chapter 40. If you are not sure you are ready for Part 2, return to Chapter 41.

Answer check: Commissary schedule — purpose: tells each unit when to order and when orders arrive; action: order on your unit’s day; missing: prices, spending limits, or a make-up day after a holiday. Library notice — purpose: tells readers about a Tuesday closing and Wednesday study hours; action: send assistive-material requests through the current process before the deadline; missing: the deadline date and how to submit.

Part 1 Application Mission — The Notice on the Wall

Read this fictional notice on separate paper: “The library will close at 4:00 p.m. on Tuesday for inventory. Evening study hours remain scheduled for Wednesday. Requests for assistive materials must be submitted through the current authorized process before the posted deadline.”

Guided route: write only what the notice actually says. Tuesday library access changes. Wednesday evening study is still listed as scheduled. The notice does not say that all programs are canceled, that the Wednesday schedule is guaranteed forever, or that a request is approved merely because it was submitted.

Independent practice: 1. What day and time change? 2. What remains scheduled according to the notice? 3. What information is missing before a student can know how to submit an assistive-material request? 4. Give one reasonable inference and label it as an inference rather than a fact. 5. Put Tuesday’s closure and Wednesday’s study in order. Can you place “submit request” in that order? Why not?

Answer the questions first. Then read the answer below to check your thinking.

Wrong-answer roadmap: If you treated a missing detail as stated, return to Chapter 34 (finding answers in the text) and Chapter 37 (inferences). If you confused scheduled with guaranteed, return to Chapter 37. If you ignored the day and time, return to Chapter 35.

Reference Answer Check — Part 1 Application Mission: 1. Tuesday at 4:00 p.m. the library closes for inventory. 2. Wednesday evening study hours remain scheduled. 3. The current process, deadline, receiving office or person, and any required form are missing. 4. A reasonable inference is that someone who needs the library on Tuesday should go before 4:00 p.m. or wait until Wednesday. This is an inference: the notice does not tell readers what to do. 5. Tuesday closure, then Wednesday study. You cannot place “submit request,” because the notice gives no date for the deadline. Do not invent one.

Closing Principle

We do not hurt. We do not judge. We help. Reading develops through clear teaching, careful practice, useful correction, and time. A learner starts from the skill they have today and builds the next skill from there.




Part 2 — GED® Reasoning Through Language Arts

This part is an instructional companion to the GED Reasoning Through Language Arts test. Its units use the GED® test’s three published test topics as headings, and each chapter lists its official assessment targets. The chapters and original questions in this book are HAB JUSTICE teaching materials, not official questions from GED Testing Service.

Some assessment targets support more than one of the GED® test’s three test topics (listed in the box below). They are first taught where they fit most directly and reinforced later.

You will need to read accurately, reason from evidence, evaluate arguments, revise writing, and apply standard written English. Learn the skills. The labels just name them.

Already strong? Take the Part 2 Final Check (at the end of this part) first, and study only the chapters for the items you miss.

What the Test Looks Like — GED Reasoning Through Language Arts

Time: 150 minutes in three sections. The extended response has its own separately timed section of 45 minutes. [GED Assessment Guide for Educators, Oct. 2020, p. 92] There is a 10-minute break between the second and third sections of the test. [ged.com Test Subjects]

Question types: multiple choice (four answer options), drag-and-drop, select-an-area, and drop-down. Passage editing is tested through drop-down items placed inside a passage, so it is not a separate item type. There is also one extended response. [Assessment Guide, pp. 83–86]

You usually take the GED® test on a computer, where you click with a mouse, scroll to read, and type your essay. Some testing sites, including some inside facilities, use an approved paper version. Ask education staff which kind you will take. If it is the computer and that is new to you, ask about computer practice time. [GED Policy Manual, 2025; ged.com Testing in Corrections] Chapter 26 explains each question type and how to practice it on paper.

Every question is based on a passage. There are no standalone questions. About 75% of passages are informational and about 25% are literary. [Assessment Guide, pp. 77, 85]

The GED® test lists three test topics: Reading for Meaning; Identifying and Creating Arguments; and Grammar and Language.

Scoring: each GED subject is scored from 100 to 200. The GED Test Technical Manual (2022) sets the high-school passing standard at 145. [Technical Manual, 2022, p. 14; ged.com Test Scores] On the extended response, each of three traits is scored 0–2 (6 points), and that score is double-weighted to count as up to 12 raw points. [Assessment Guide, p. 92]

Inside-to-GED Bridge — Reading Documents You Actually See

Language Arts practice can use the documents that organize daily life: wall notices, commissary order forms, request forms (some call them kites), program sign-up sheets, mail rules, and work-assignment notices. These documents are here because they use the same skills the GED® test asks for: finding explicit details, making supported inferences, following sequence, interpreting tone, identifying a claim, and revising sentences for clarity. Every chapter in this part opens with an “Inside Start,” usually one of these documents. Each one is fictional, and procedures differ by facility.

When you read an institutional document, identify who issued it, who must act, what deadline or condition appears, and what the document does not say. A notice may tell you a class is moving to a new day without telling you why. A request form records what someone is asking for. It does not prove the facts in it. Read the words that are actually there, then separate evidence from assumption.




Unit 1 — Reading for Meaning

This unit teaches the Reading assessment targets in an order where each skill builds on the last. Each chapter lists its official codes. It starts with events, ideas, details, and inferences. Then it covers summary, vocabulary, structure, purpose, and point of view. It ends with comparing texts and media.




Chapter 1 — R.2: Determining Details and Making Logical Inferences

GED® test targets: R.2.1, R.2.2, R.2.3, R.2.4, R.2.5, R.2.6, R.2.7, R.2.8

Inside Start — The Posted Notice

Fictional practice document; procedures differ by facility.

Posted notice: “EDUCATION NOTICE. GED practice class moves from Tuesday to Thursday next week only. Bring your workbook and a pencil. Workbooks left in the classroom will be kept on the shelf.”

Guided: What does the notice state directly? What does it leave out? What is one inference the words support?

Answer: Stated: the class moves to Thursday, for next week only, and you need your workbook and a pencil. Not stated: why the class moved. Supported inference: the class returns to Tuesday after next week, because the notice says “next week only.” Every R.2 skill in this chapter starts the same way: read what is actually on the wall, then reason only as far as the words allow.

Assessment Target R.2 (official wording): “Determine central ideas or themes of texts and analyze their development; summarize the key supporting details and ideas.” In practice, that means finding what is stated, deciding what matters most, and making only the inferences the text supports.

R.2.1 — Comprehending Explicit Details and Main Ideas

Explicit means directly stated. A main idea is the central point a passage develops. Details explain, support, or illustrate that point. On the GED® test, the correct answer must match what the passage actually says, even when the question uses different wording.

Passage: The county opened a cooling center in the public library during a four-day heat emergency. The center remained open until 9:00 p.m., offered drinking water, and allowed service animals. The county added evening hours because many residents worked during the day.

GED-style question: Why did the county add evening hours? A. The library was usually empty. B. Many residents worked during the day. C. Service animals required supervision. D. The heat emergency lasted four days.

Answer: B. The final sentence states the reason directly. D is a true detail, but it does not answer why evening hours were added. A and C are unsupported.

R.2.2 — Summarizing Details and Ideas

A summary gives the essential information without copying every detail or adding opinion. Find the subject, the central action or idea, and the most important result. Leave out examples that are not necessary to understand the whole.

Passage: A warehouse replaced disposable plastic wrap with reusable straps for certain shipments. Workers initially needed extra time to learn the new process. After two months, supply costs fell and damaged packages did not increase.

GED-style question: Which sentence best summarizes the passage? A. Workers dislike learning new shipping systems. B. Reusable straps reduced costs without increasing damage after an adjustment period. C. Plastic wrap is always more expensive than straps. D. The warehouse changed every part of its shipping process.

Answer: B. It includes the change, the adjustment, and the outcome. A adds an attitude not stated. C says always, which the passage does not prove. D is too broad.

R.2.3 — Sentence-Level Inferences About Supporting Details

R.2.3 focuses on a sentence or small section. Infer which detail supports the main idea, what a pronoun or phrase refers to, or what relationship is implied. The inference must remain close to the words in that part of the text.

Passage: Lena arrived at the office fifteen minutes before it opened. Three people were already waiting. She checked the appointment card twice and kept the folder of documents on her lap.

GED-style question: What can reasonably be inferred about Lena? A. She works at the office. B. She is careless about appointments. C. She considers the appointment important. D. She knows the other people waiting.

Answer: C. Arriving early, checking the card, and protecting the documents all support that inference. The other choices have no textual support.

R.2.4 — Inferring Implied Main Ideas

R.2.4 asks for an implied main idea. Combine the important details and state the point they build even when no single sentence states it directly. The answer must cover the passage without becoming broader than the evidence.

Passage: The bus route carried few riders after 8:00 p.m. However, the last bus was often full because several evening shifts ended at 10:00. The transit agency removed one early-evening trip and added a later trip.

GED-style question: Which statement best expresses the implied main idea of the passage? A. The agency changed its evening schedule to match when riders actually needed service. B. The transit agency wasted money on evening buses. C. Most riders prefer to travel after 10:00 p.m. D. Evening shifts end too late for public transit.

Answer: A. No single sentence says it, but the details build it: low use early, crowding late, then a moved trip. B and D are judgments the passage does not make. C is broader than the evidence; the passage describes one route.

R.2.5 — Analyzing How Details Support an Idea

Writers build ideas with facts, examples, descriptions, statistics, and explanations. Ask what claim or idea a detail strengthens. A detail can be true but still fail to support the point under discussion.

Claim: The renovated park is easier for people with limited mobility to use. Detail 1: The city planted twelve oak trees. Detail 2: Paths were widened and steep steps were replaced with a ramp. Detail 3: The playground equipment is blue and silver.

GED-style question: Which detail most strongly supports the claim? A. The city planted twelve oak trees. B. The playground equipment is blue and silver. C. Paths were widened and steep steps were replaced with a ramp. D. The park has new picnic tables.

Answer: C, because wider paths and a ramp directly improve physical access. A, B and D may improve the park, but they do not support the specific claim about limited mobility.

R.2.6 — Determining Theme and Supporting Evidence

A theme is a broader message about life, choices, relationships, or society that a literary text develops. A topic can be one word, such as trust. A theme is a complete idea, such as trust must be earned through consistent action.

Literary passage: For three months, Andre promised his sister he would repair the loose porch rail. Each weekend he found another reason to delay. When their elderly neighbor nearly fell against it, Andre canceled his plans, repaired the rail, and then inspected every step on the porch.

GED-style question: Which theme is best supported? A. Responsibility sometimes becomes clear when delay puts others at risk. B. Home repairs are expensive. C. Neighbors should avoid unfamiliar porches. D. Weekends are the best time to work.

Answer: A. Andre changes after seeing the danger created by his delay. The other choices either miss the broader meaning or are unsupported.

In the porch passage, Andre’s repeated delays establish the conflict. The neighbor’s near fall raises the consequence. Andre’s decision to repair and inspect the porch shows a change in responsibility. Together, those details support the theme.

GED-style task: Select the two details that best support the theme. Correct selections: the neighbor nearly falls, and Andre cancels his plans to complete and extend the repair. His sister’s relationship to him and the three-month time span provide context but less direct support.

R.2.7 — Evidence-Based Generalizations and Hypotheses

R.2.7 asks you to make an evidence-based generalization or hypothesis about people, ideas, or situations in a text. Use a repeated pattern and keep the conclusion limited. One dramatic detail is not enough for a broad generalization.

Passage: At a community garden, the plots nearest the water tap produced the most vegetables in each of the last three seasons. Plots at the far end produced less, even though those gardeners reported working the same number of hours. This season, the garden added a second tap at the far end.

GED-style question: Which hypothesis is best supported by the passage? A. Vegetables always grow best near water taps everywhere. B. Gardeners at the far end do not work as hard. C. The new tap will double every harvest. D. Distance from water may be limiting harvests at the far plots.

Answer: D. Three seasons of the same pattern, with work hours held about equal, support a limited hypothesis about water. B contradicts the passage. A and C overreach: “always … everywhere” and “double” go beyond three seasons in one garden.

R.2.8 — Drawing Conclusions and Making Generalizations

A conclusion is a judgment reached from evidence. A generalization applies a pattern to a wider group or situation. Valid generalizations use enough representative evidence and avoid absolute words such as always or never unless the evidence truly supports them.

Data: In a six-week pilot, 68 percent of participants attended more appointments after receiving reminder calls. Missed appointments fell at all three participating clinics, though the amount of improvement differed.

GED-style question: Which conclusion is best supported? A. Reminder calls eliminate missed appointments. B. Every clinic should stop using written reminders. C. Reminder calls were associated with improved attendance in the pilot. D. People miss appointments only because they forget.

Answer: C. It matches the evidence and preserves the limited scope of the pilot. The other answers make absolute or causal claims the data cannot support.

How the GED® Test Checks R.2

Questions may ask for a stated detail, best summary, logical inference, relationship, supporting evidence, theme, or conclusion. Digital formats may ask you to select an area of a passage, move evidence into a box, or choose an answer from a drop-down list. On paper, treat each as the same reasoning task: identify the claim, return to the text, and verify support.

Common Mistakes

Common errors include answering from personal experience, selecting a true but irrelevant detail, making an inference stronger than the evidence, confusing a topic with a theme, and choosing a summary that includes opinion. Repair the error by naming the exact words or events that support the answer.

What You Need to Remember

R.2 is evidence discipline. Read what is stated, identify what matters most, and make only the conclusions the text can carry.

Evidence Discipline — Guided to Independent

Guided: A passage states that a reminder program was tested at one clinic and missed appointments fell. Identify the explicit detail, the limited inference, and one claim the passage does not support.

Independent: A different passage reports that evening library visits increased during a six-month trial, while total weekly hours stayed the same. What conclusion is supported, and what broader claim would go beyond the evidence? Complete on separate paper before reading the check.

Answer Check: The explicit detail is the reported change at one clinic. A limited inference is that reminders may have helped under those conditions. The passage does not prove reminders eliminate missed appointments. In the independent item, the supported conclusion is that evening access increased during the trial without increasing total weekly hours; it does not prove the schedule will work identically everywhere.

Independent Practice — R.2

Cover the answer section while you work. For each item, identify the words or details that support your choice.

1. Passage: The housing office replaced paper appointment slips with text reminders. Missed appointments fell during the first month, but the report noted that the trial involved only one office. Which conclusion is best supported? A. Text reminders eliminate missed appointments. B. The office should end all paper notices. C. Every housing office will get the same result. D. Missed appointments fell during this limited trial.

2. Passage: After reviewing three bids, the committee selected the middle-priced option because it met the required delivery date and included a longer warranty. What was the main reason the committee chose that option? A. It was the cheapest. B. It combined an acceptable price with delivery and warranty advantages. C. It had the most attractive design. D. It was the first bid received.

3. A notice says, “The library will close at 4:00 p.m. on Friday for staff training.” Which statement goes beyond what the notice says? A. The training will improve service for every visitor. B. The closure is scheduled for Friday. C. Staff training is connected to the closure. D. The library will close at 4:00 p.m.

4. (Inside) A posted notice says: “Commissary orders for this week will be delivered one day late because of the holiday.” Which statement is supported by the notice? A. Orders will not be delivered this week. B. Prices will go up. C. The holiday is the reason for the delay. D. Next week’s orders will also be late.

Answer Check and Explanations

1. D. The passage reports a fall during one limited trial and does not justify a universal claim. 2. B. The passage names the delivery date and longer warranty as reasons alongside the price. 3. A. The notice does not say the training will improve service for every visitor; that claim goes beyond the words provided. B, C and D are all stated or directly connected in the notice. 4. C. The notice gives the holiday as the reason. A contradicts “one day late”; B and D are not stated.




Chapter 2 — R.3: Analyzing Events, Ideas, and Procedures

GED® test targets: R.3.1, R.3.2, R.3.3, R.3.4, R.3.5

Inside Start — The Commissary Order Form

Fictional practice document; procedures differ by facility.

Instructions printed on a commissary order form: “1. Print your name and number at the top. 2. Write the quantity next to each item you want. 3. Add your total. 4. Sign the bottom. 5. Turn the form in on your unit’s order day. Unsigned forms are returned without being filled.”

Guided: Why does the form put “Add your total” before “Sign the bottom”? What happens if a step is skipped?

Answer: Your signature approves the order and the amount. Signing before you total means approving a number you have not checked. Skipping step 4 sends the whole form back. The order of steps matters, and each step depends on the one before it.

Assessment Target R.3 (official wording): “Analyze how individuals, events, and ideas develop and interact over the course of a text.” In this chapter that includes people and characters, events, ideas, and procedural steps: their order, their relationships, and the effect of changing the sequence.

R.3.1 — Ordering Events and Understanding Sequence

Chronological order follows time. Procedural order follows the steps needed to complete a task. Signal words such as before, afterward, meanwhile, eventually, and finally can help, but dates, verb tense, and logic also matter.

Passage: The committee approved the proposal in March. Construction bids were requested in April. After the lowest responsible bid was selected in June, work began in August.

Think it through: What happened immediately before work began?

Answer: the lowest responsible bid was selected (June). Do not choose the April request merely because it also concerned bids.

R.3.2 — Inferences About Events, Characters, Settings, and Ideas

R.3.2 asks you to infer information about events, characters, settings, ideas, or processes. Combine textual clues to determine motives, conditions, likely consequences, or unstated connections.

Passage: A restaurant received several complaints about delayed orders. The manager timed each stage of service and found that completed meals waited too long for pickup. She assigned one employee to monitor finished orders. Complaints decreased the next month.

GED-style question: What relationship connects the timing study and the new assignment? A. The study identified a problem that the assignment addressed. B. The assignment caused the original complaints. C. Both events occurred before the restaurant opened. D. The assignment proved that cooks were too slow.

Answer: A. The timing study located the delay, and the assignment responded to it. D contradicts the finding.

R.3.3 — Analyzing Relationships Within Texts

R.3.3 asks you to analyze relationships among people, ideas, events, or procedures. These relationships may involve influence, conflict, comparison, dependence, cause, response, or change.

Literary passage: At first, Nia refuses help because she believes accepting it shows weakness. After she sees a coworker ask questions and prevent an expensive mistake, Nia begins checking her own work with a more experienced employee.

Think it through: How does Nia’s view develop?

Answer: she moves from treating help as weakness to recognizing collaboration as a way to prevent mistakes. The coworker’s experience causes the change.

R.3.4 — Inferring Relationships Between Ideas

R.3.4 asks you to infer a relationship between ideas even when the author does not state it directly. Use placement, repeated language, cause-and-effect clues, or contrast to identify the connection.

Procedure: Turn off the machine. Disconnect the power source. Wait five minutes. Remove the access panel. Inspect the belt.

Think it through: Why must disconnecting the power source appear before removing the panel?

Answer: the order protects safety. Moving that step later could expose the worker to powered equipment.

R.3.5 — Analyzing the Roles of Details

R.3.5 asks how details function in complex literary or informational texts. Consider what the order emphasizes, delays, explains, or makes possible.

Example: A story reveals a worker’s dismissal before revealing that the safety report was altered. Delaying the cause creates uncertainty and then changes how the earlier event is understood.

Think it through: What is the effect of revealing the altered report last?

Answer: it reframes the dismissal and highlights the connection between evidence and consequence.

How the GED® Test Checks R.3

You may arrange events, identify a missing procedural step, explain how an idea develops, or evaluate why the author placed information in a particular order. A drag-and-drop question might ask you to move steps into sequence; on paper, number them.

Common Mistakes

Do not assume the order of sentences always equals the order of events; flashbacks and phrases such as earlier that week can shift time. Do not choose a sequence merely because it sounds smooth. Check dependencies and consequences.

What You Need to Remember

Track what happens, when it happens, why it follows, and what the chosen order accomplishes.

Independent Practice — Chapter 2

Cover the answers while you work. (Inside) items are fictional; the others use outside settings, like the test.

1. (Inside) A posted notice says: “Turn in your library request form by Monday. Books arrive with the cart on Thursday. Requests turned in late go on the next week’s list.” A request turned in Tuesday will most likely arrive when? A. Thursday of the same week B. Thursday of the next week C. Monday of the next week D. The notice does not say whether late requests are filled

2. Passage: The mechanic first checked the battery, which tested normal. Next she inspected the starter wiring and found a loose connection. After tightening it, she started the truck on the first try. What can be inferred about the loose connection? A. It was caused by the battery. B. It will come loose again. C. It was found before the battery was tested. D. It most likely kept the truck from starting.

3. Literary passage: Marisol kept her grandfather’s watch in a drawer for years, unwound. On the morning of her first day as a nurse, she wound it, fastened it to her wrist, and checked the time twice before leaving. What does the watch most likely represent to Marisol at this moment? A. A connection to her grandfather as she begins something important B. A tool she needs only because her phone is broken C. Her worry that she will be late D. Her plan to sell the watch

4. Procedure: “Wash your hands. Put on gloves. Open the sterile pack. Clean the wound. Apply the bandage.” Why does “Put on gloves” come before “Open the sterile pack”? A. The order does not matter. B. Gloves are cheaper than sterile packs. C. Gloves keep the pack and the wound from being contaminated by bare hands. D. The pack contains the gloves.

Answer Check — Chapter 2

1. B. Tuesday is after Monday, so the request goes on the next week’s list; that list arrives with the next week’s Thursday cart. A ignores the deadline. C is a turn-in day, not an arrival day. D is wrong because the notice says late requests go on the next week’s list. 2. D. The truck started right after the connection was fixed, which points to the cause. A is unsupported; C reverses the order; B predicts something the passage does not say. 3. A. She waited for this particular day to wind and wear it, which shows it carries meaning. B and D are unsupported; C overreads “checked the time twice.” 4. C. The order protects cleanliness. B and D are unsupported, and A ignores the purpose of the sequence.




Chapter 3 — R.4 and L.4: Words, Phrases, Tone, and Figurative Language

GED® test targets: R.4.1/L.4.1, R.4.2/L.4.2, R.4.3/L.4.3 (word roots and reference tools are enrichment, not tested)

Inside Start — Two Notices, Two Tones

Fictional practice document; procedures differ by facility.

Notice A, taped near the dayroom TV: “Please keep the volume at a reasonable level so everyone can hear the news.” Notice B, same spot, a week later: “TV DOWN. NOW.”

Guided: Both notices ask for the same thing. How does word choice change the tone?

Answer: Notice A uses “please” and gives a reason, so its tone is polite and cooperative. Notice B drops the reason, uses capitals, and ends with “NOW,” so its tone is commanding and impatient. Same request, different connotation. Words carry feeling as well as meaning.

Assessment Target R.4 is about what words and phrases mean, including figurative and connotative meanings, and how word choice shapes meaning and tone. Language target L.4 covers the same skills.

R.4.1/L.4.1 — Meaning, Connotation, and Figurative Language in Context

Determine a word or phrase’s meaning from context, including connotation and figurative use. Test the meaning against the sentence and the passage’s tone.

Practice — Meaning, Connotation, and Figurative Language in Context

GED-style question: In “The proposal gained traction with council members after the first public meeting,” what does traction most nearly mean? A. grip on a road B. support or progress C. delay D. legal resistance

Answer: B. The figurative meaning fits a proposal; A is the literal meaning, and C and D reverse the sense of “gained.”

Reinforcement — Meaning, Connotation, and Figurative Language in Context

Context is the surrounding language that helps define a word. Look for a direct definition, example, contrast, cause, result, or restatement. Replace the unfamiliar word with your possible meaning and see whether the sentence still works.

Sentence: The supervisor’s instructions were concise; she explained the entire procedure in four clear sentences. The semicolon introduces evidence that concise means brief and clear.

GED-style question: As used here, concise most nearly means A. secret, B. repeated, C. doubtful, D. brief.

Answer: D. The explanation’s short length is the clue.

R.4.2/L.4.2 — Effects of Replacing a Word or Phrase

Analyze how replacing one word or phrase changes meaning, precision, connotation, or tone. The replacement may be grammatically possible yet create the wrong attitude.

Practice — Effects of Replacing a Word or Phrase

GED-style question: A report says an analyst “questioned the estimate.” If questioned is replaced with attacked, how does the tone change? A. It becomes more neutral. B. It becomes more hostile and confrontational. C. It becomes more uncertain. D. It does not change.

Answer: B. Attacked carries hostility; questioned is analytical. A reverses the effect, C confuses tone with certainty, and D ignores connotation.

R.4.3/L.4.3 — Impact of Specific Language Choices

Analyze how particular words, phrases, analogies, or figurative language shape meaning and tone across the passage. Explain the effect, not merely the device’s name.

Practice — Impact of Specific Language Choices

GED-style question: A writer calls a permit backlog “a wall between applicants and help.” What is the main effect of this metaphor? A. It shows the office building is poorly designed. B. It suggests applicants are dishonest. C. It emphasizes that the backlog blocks people from help and creates urgency. D. It gives the exact number of delayed permits.

Answer: C. The wall image stresses obstruction. A reads the metaphor literally; B and D are not supported.

Enrichment (not tested on GED RLA; supports R.4.1) — Using Greek and Latin Roots and Affixes

A root carries core meaning. An affix is a prefix or suffix added to a base. Knowing common parts helps, but the full sentence must confirm the result. For example, bene means good, mal means bad, pre means before, post means after, and -ology means study of.

Word: malfunction. Mal- means bad or faulty; function means operation. In “A sensor malfunction stopped the line,” the parts and context both point to faulty operation.

Practice question: In the word preauthorization, what does pre- indicate? Answer: the authorization must occur before the main action or service.

Enrichment (not tested on GED RLA; supports R.4.1) — Consulting Reference Materials

A dictionary gives pronunciation, definitions, parts of speech, and sometimes word history. A glossary defines terms for a specific text. A thesaurus suggests related words but does not prove they are interchangeable. Digital and print references are tools, not shortcuts around context.

If a dictionary lists record as both a noun and a verb, the sentence decides: “Keep a record” uses the noun; “record the result” uses the verb. Pronunciation and stress may also change.

Practice task: Choose the dictionary definition that fits “The board sustained the objection.” The correct definition is upheld or maintained, not physically supported over time.

Reinforcement — Understanding Figurative Language

Figurative language says more than the words literally mean. A metaphor says one thing is another; a simile compares using like or as; personification gives human qualities to a nonhuman thing; hyperbole uses deliberate exaggeration.

Sentence: By noon, the unanswered messages had become an avalanche. No snow is present. The metaphor shows the messages arrived in an overwhelming quantity.

Think it through: What does the metaphor emphasize?

Answer: the rapid, difficult-to-manage accumulation of messages. It does not prove a natural disaster occurred.

Reinforcement — Impact of Words, Phrases, and Figurative Language

Denotation is a word’s basic dictionary meaning. Connotation is the feeling or association the word carries. Tone is the writer’s attitude toward the subject or audience, revealed through word choice, details, and sentence style.

Compare: “The committee revised the rule” and “The committee tampered with the rule.” Both describe change, but tampered suggests improper interference. That connotation creates a suspicious or critical tone.

GED-style question: A passage says officials “dismissed” repeated warnings. Which word choice best reveals the author’s disapproval? A. dismissed B. received C. heard D. reviewed

Answer: A. Dismissed carries stronger criticism than the neutral words heard, received or reviewed.

Reinforcement — How Word Choice Shapes Meaning and Tone

Analyze diction, the author’s choice of words. Formal terms can create authority; technical language can create precision; emotionally loaded words can create urgency or bias; short sentences can make a warning feel forceful.

Passage A says a policy “protects neighborhood stability.” Passage B says it “freezes the neighborhood in place.” The phrases describe the same policy with positive and negative frames.

Think it through: How does “freezes” affect Passage B?

Answer: it suggests harmful restriction and creates a critical tone.

How the GED® Test Checks R.4 and L.4

Expect questions about meaning in context, figurative language, connotation, tone, and word choice. (Roots and dictionary skills are enrichment that helps you figure out meaning; the test asks about meaning in context.) Always use the local sentence and the larger passage. A remembered definition may be correct in general but wrong in context.

Common Mistakes

Do not choose the most familiar definition automatically. Do not call every comparison a metaphor. Do not label tone with a mood felt by the reader; tone belongs to the author or speaker. Support the label with specific words.

What You Need to Remember

Words carry dictionary meanings, contextual meanings, associations, and tone. Read the word, the sentence, and the writer’s purpose together.

Independent Practice — Chapter 3

Cover the answers while you work. (Inside) items are fictional; the others use outside settings, like the test.

1. (Inside) A notice says the laundry return will be “delayed indefinitely.” As used here, indefinitely most nearly means A. for a short time B. by mistake C. on purpose D. without a set end date

2. A news article says the mayor “brushed aside” the committee’s report. If “brushed aside” were replaced with “reviewed,” how would the meaning change? A. The mayor would seem to take the report seriously, and the criticism would disappear. B. The mayor would seem more dismissive. C. Nothing would change. D. The report would seem less accurate.

3. Literary passage: “The kitchen was a furnace by noon; even the spoons were sweating.” What do these figures of speech mainly show? A. The kitchen was on fire. B. The kitchen was extremely hot. C. The spoons were wet from washing. D. The cook was nervous.

4. Which word gives the most positive connotation to a person who will not change her mind? A. stubborn B. pig-headed C. determined D. rigid

Answer Check — Chapter 3

1. D. The delay has no stated end. A contradicts “indefinitely”; B and C are unsupported. 2. A. “Brushed aside” suggests the mayor ignored the report; “reviewed” is neutral, so the critical tone is lost. B reverses the effect; C ignores connotation; D confuses the report with the mayor’s response. 3. B. “Furnace” is a metaphor and “sweating” spoons is personification; both exaggerate heat. A reads the metaphor literally; C and D are unsupported. 4. C. Determined suggests admirable purpose. A, B and D are negative.




Chapter 4 — R.5: Analyzing Text Structure

GED® test targets: R.5.1, R.5.2, R.5.3, R.5.4 (primary and secondary sources are Social Studies support, not an RLA target)

Inside Start — The Request Form (Some Call It a Kite)

Fictional practice document; procedures differ by facility.

A request form has three boxes. Box 1: “What are you asking for?” Box 2: “Why are you asking?” Box 3: “What have you already tried?”

Guided: What job does Box 3 do for the form as a whole?

Answer: Box 1 states the request, Box 2 gives the reason, and Box 3 shows the steps already taken, which supports the request and shows the problem is real. Together they follow a problem-and-solution structure. Every text has a structure like this, and each part has a job.

Assessment Target R.5 asks you to analyze how a text is organized, how parts relate to the whole, and how that structure affects meaning.

R.5.1 — How a Sentence or Section Fits the Overall Structure

Analyze how a particular sentence, paragraph, or section fits into the overall structure of a text. Ask what job it does for the whole: define the problem, supply evidence, introduce a qualification, or present the result.

Practice — R.5.1

GED-style question: A report defines “food insecurity” in paragraph 1, then compares food-insecurity rates in three counties in paragraph 2. Why does the definition come first? A. It tells a personal story. B. It summarizes the conclusion. C. It contradicts the statistics. D. It establishes the category the statistics measure.

Answer: D. Readers need to know what is being counted before comparing counts. A, B and C misdescribe the paragraph’s job.

R.5.2 — Relationship Between Adjacent Sections

Analyze the structural relationship between adjacent sections. Does the next paragraph develop the one before it, contrast with it, give an example of it, or answer it?

GED-style question: Paragraph 1 describes rising rents in a town. Paragraph 2 begins, “One family’s story shows what those numbers mean.” How does paragraph 2 relate to paragraph 1? A. It gives a specific example that develops it. B. It contradicts it. C. It changes to an unrelated topic. D. It summarizes the whole text.

Answer: A. The family’s story puts a face on the numbers. B, C and D misread the link.

R.5.3 — Transition Words and Structural Relationships

Determine how transitions signal contrast, cause, example, addition, sequence, or conclusion. Choose a transition only after identifying the logical relationship.

Practice — Transition Words and Structural Relationships

Think it through: “The repair costs more initially. ___, it lasts twice as long.”

Answer: However, because the second fact contrasts with the first.

R.5.4 — How Structure Contributes to Ideas

Analyze why the author chose chronology, comparison, cause and effect, problem and solution, or another structure and how that organization develops the point.

Practice — How Structure Contributes to Ideas

GED-style question: A report moves from a problem, to three attempted fixes, to the final results of each fix. Why does this structure suit the author’s purpose? A. It hides which fix failed. B. It lets readers judge which response worked. C. It tells events in reverse order. D. It compares two unrelated topics.

Answer: B. Problem, attempts, results lead to a judgment. A, C and D misdescribe the structure.

Reinforcement — Common Text Structures

Common structures include cause and effect, comparison and contrast, chronological sequence, problem and solution, description, and classification. A passage may combine structures.

Passage: Because the old pumps used excessive electricity, the plant replaced them with high-efficiency models. Energy use fell 18 percent during the next quarter. The passage uses cause and effect: inefficient pumps caused high use; replacement contributed to reduction.

Think it through: What relationship connects the first and second sentences?

Answer: the second gives a result of the action described in the first.

Reinforcement — Analyzing How Structure Supports Ideas

Structure is not decoration. A problem-solution structure highlights a need and response. Comparison makes similarities and differences visible. Chronology can show development. Classification groups information into useful categories.

A report first explains barriers to bus access, then describes three proposed route changes, and finally evaluates each change. This structure leads the reader from problem to possible solutions to judgment.

Think it through: Why does the author present the barriers before the route proposals?

Answer: readers need to understand the problem in order to evaluate whether each proposal addresses it.

Reinforcement — Transition Words and Structural Signals

Transitions show relationships: however signals contrast; therefore signals result; for example introduces illustration; similarly signals comparison; meanwhile shows simultaneous time; in addition adds a related point.

Sentence pair: The new process reduced waste. However, it required more training. The transition prevents the reader from treating the second sentence as another benefit.

GED-style drop-down: Choose the best transition. “The library added evening hours. ___, more working adults signed up.”

Answer: As a result, because the second sentence gives a result of the first.

Reinforcement — How a Section Fits the Whole

A paragraph may introduce a claim, provide background, define a term, give evidence, answer an objection, or conclude. Read the sentences before and after the section to identify its job.

If paragraph 1 proposes a recycling requirement, paragraph 2 explains current disposal costs, and paragraph 3 presents expected savings, paragraph 2 supplies the problem and financial context that make the proposal relevant.

Think it through: What is the function of paragraph 2?

Answer: it establishes the cost problem the proposal is intended to address.

Reinforcement — Comparing Structure Across Texts

Two texts can address the same subject differently. One may tell a personal story; another may organize statistics by category. Compare not only what they say but how the organization shapes emphasis.

Text A narrates one worker’s return after injury in chronological order. Text B compares return-to-work programs by cost and outcome. Text A emphasizes lived experience; Text B supports broad policy comparison.

Think it through: How do the structures differ?

Answer: A develops through time around one person, while B organizes evidence by program characteristics.

Social Studies Support (not an RLA target) — Primary and Secondary Sources

A primary source comes directly from a person, event, or original record, such as a letter, speech, interview, law, or data set. A secondary source analyzes or explains primary material. Both can be useful, but each stands at a different distance from the event.

An employee’s diary entry about a 1978 strike is primary. A historian’s article using diaries, payroll records, and news reports is secondary. The diary gives immediate experience; the article can compare sources and provide wider context.

Practice question: What can the historian’s article do that the diary alone cannot? Answer: place one person’s experience within evidence from other sources and a broader historical pattern.

How the GED® Test Checks R.5

You may identify a structure, choose a transition, explain a paragraph’s role, or compare how two texts are organized. For select-an-area questions, mark the sentence that performs the requested function.

Common Mistakes

Do not identify structure from one transition word without checking the whole passage. When you meet primary and secondary sources (mostly on the Social Studies test), do not assume primary means unbiased or secondary means unreliable. Evaluate purpose, evidence, and limitations.

What You Need to Remember

Ask how the text is built, what each part contributes, and how another structure would change the emphasis.

Independent Practice — Chapter 4

Cover the answers while you work. (Inside) items are fictional; the others use outside settings, like the test.

1. (Inside) A posted handbook page has three sections: “What the rule is,” “Why the rule exists,” and “What happens if the rule is not followed.” What is the function of the second section? A. It gives the consequence. B. It tells a personal story. C. It explains the reason behind the rule. D. It lists the rule’s history.

2. Paragraph 1 of an article describes rising grocery prices. Paragraph 2 begins, “Not every family feels the change the same way.” How does paragraph 2 relate to paragraph 1? A. It changes to an unrelated topic. B. It repeats the first paragraph word for word. C. It contradicts the price data. D. It qualifies the first paragraph by showing different effects.

3. “The new filter removes most lead. ___, residents should still test their water once a year.” Choose the transition. A. Therefore B. Even so C. For example D. Similarly

4. An article tells the history of a bridge in order from its construction to its closing. Which structure is this? A. Chronological sequence B. Comparison and contrast C. Problem and solution D. Classification

Answer Check — Chapter 4

1. C. The section explains why. A describes the third section; B and D are not on the page. 2. D. Paragraph 2 narrows and complicates paragraph 1. A, B and C misread the relationship. 3. B. The second sentence gives a caution despite the good news, a concession. A (Therefore) would wrongly make the filter the reason for testing; C and D signal relationships that are not there. 4. A. The text moves through time. B, C and D name other structures.




Chapter 5 — R.6: Author’s Purpose, Point of View, and Conflicting Accounts

GED® test targets: R.6.1, R.6.2, R.6.3, R.6.4

Inside Start — Who Wrote It and Why?

Fictional practice document; procedures differ by facility.

Flyer on the program board: “Sign up for the parenting class! Graduates say they write better letters home and feel more ready for visits. Seats are limited.”

Guided: What is the flyer’s purpose, and which technique does it use?

Answer: Its purpose is to persuade you to sign up. It uses testimony (“graduates say”) and urgency (“seats are limited”). It does not give numbers, so it is persuasion, not proof.

Assessment Target R.6 asks why an author wrote, what perspective the author or narrator brings, how the author answers other viewpoints, and how viewpoints and evidence differ across accounts.

R.6.1 — Point of View or Purpose Shapes Content and Style

Determine the author’s or narrator’s point of view or purpose, then analyze how it influences selected details, language, tone, and organization.

Practice — Point of View or Purpose Shapes Content and Style

GED-style question: A safety officer’s report emphasizes documented hazards and procedural steps. How does the author’s role most shape the report? A. It makes the report humorous. B. It turns the report into a personal story. C. It leads to technical details and a cautionary tone. D. It removes all evidence.

Answer: C. The role drives what is included and the tone. A, B and D do not fit the details.

R.6.2 — How an Author Responds to Other Views

Official target: “Analyze how the author distinguishes his or her position from that of others or how an author acknowledges and responds to conflicting evidence or viewpoints.” Strong writers do not pretend the other side does not exist. They name it, then answer it. Watch for signals such as some argue, critics note, admittedly, it is true that, however and still.

An author can respond to another view in three main ways: concede (agree with part of it), rebut (answer it with evidence or reasoning), or distinguish (show how the author’s position differs). Many authors concede a small point, then rebut the larger one.

Example: In Chapter 12, Passage A says, “Critics note that the service requires a subsidy. Public transit, however, is designed to connect residents to work and essential services, not to earn a profit on every route.” The author admits the cost (concession), then answers it by redefining the purpose of transit (rebuttal).

GED-style question: How does the author of Passage A respond to critics of the late bus? A. By ignoring the cost B. By changing positions C. By attacking the critics personally D. By admitting the subsidy, then arguing that transit’s purpose is access rather than profit

Answer: D. The author names the criticism and answers it. A is false because the subsidy is mentioned. B and C do not happen.

R.6.3 — Author’s Purpose in Informational Text

Determine whether the author mainly informs, explains, argues, evaluates, or instructs, and identify the evidence showing that purpose.

Practice — Author’s Purpose in Informational Text

GED-style question: A passage defines a regulation, lists compliance dates, and explains penalties. What is its main purpose? A. To inform readers how the regulation applies B. To persuade readers to oppose the regulation C. To entertain D. To tell the history of the agency

Answer: A. Definitions, dates and penalties inform. B, C and D are not supported by those details.

R.6.4 — How Rhetorical Techniques Advance Purpose

Analyze techniques such as analogy, repetition, anecdote, rhetorical question, expert testimony, and evidence arrangement. Explain what the technique helps the author accomplish.

Practice — How Rhetorical Techniques Advance Purpose

GED-style question: An article about a housing policy opens with a story about one affected family. What does this technique mainly accomplish? A. It proves the policy affects every family. B. It presents the opposing side. C. It provides statistical evidence. D. It makes an abstract consequence concrete and emotionally immediate.

Answer: D. One story humanizes the issue. A overreaches; B and C describe other techniques.

Reinforcement — How Sentence Structure Creates Effects

Analyze how short sentences, repetition, parallel clauses, questions, or long cumulative sentences create emphasis, pace, contrast, or suspense.

Practice — How Sentence Structure Creates Effects

GED-style question: After a long explanation of failed repairs, the writer adds a short sentence: “The store stayed closed.” What is the effect? A. It adds suspense about a new topic. B. It creates finality and emphasizes the consequence. C. It introduces a counterclaim. D. It defines a term.

Answer: B. The short sentence lands like a verdict. A, C and D misread its job.

Reinforcement — Determining Author’s Purpose

Purpose is the author’s main reason for writing: to explain, inform, argue, evaluate, describe, or narrate. A passage can do several things, but one purpose usually controls the selection.

A brochure defines carbon monoxide, lists symptoms, and explains when to leave a building. Its main purpose is to inform and instruct, not entertain.

Think it through: What is the author’s primary purpose? Answer using the action the text performs, supported by its content and structure.

Answer: to inform readers about carbon monoxide and instruct them on when to leave a building. The definition and symptom list inform; the advice on when to leave instructs.

Reinforcement — Analyzing Point of View and Purpose

Point of view is the position from which a text is presented. In literature, first person uses I or we; third person uses he, she, they, or names. In informational writing, viewpoint includes the author’s assumptions, interests, role, and attitude.

A business owner and a customer may describe the same price increase differently. The owner may emphasize rising costs; the customer may emphasize affordability. Their roles influence what they notice.

Think it through: How does the speaker’s role affect the account? A strong answer names the role, the emphasized details, and the resulting viewpoint.

Answer: the role decides what each speaker notices. The business owner emphasizes rising costs, so the price increase looks necessary; the customer emphasizes affordability, so the same increase looks like a burden.

Reinforcement — How Technique Shapes Purpose

Authors use anecdotes, statistics, expert testimony, vivid description, repetition, rhetorical questions, and counterarguments to accomplish a purpose. Identify the technique and explain its effect.

Opening: “At 5:40 every morning, before the first bus arrives, twelve workers begin walking two miles to the plant.” This anecdotal image makes transportation limits concrete before the policy argument begins.

Think it through: Why does the author begin with this scene?

Answer: to humanize the transportation problem and prepare readers for the argument that follows.

Reinforcement — Comparing Conflicting Primary and Secondary Accounts

Conflicting accounts may disagree because witnesses had different access, authors wrote at different times, evidence changed, purposes differed, or bias affected interpretation. Identify the exact point of disagreement and compare evidence.

A mayor’s speech says a factory closure caused only temporary disruption. A later economic study reports a five-year decline in local employment. The sources differ in timing, purpose, and evidence base.

Think it through: Which factor most likely explains the difference?

Answer: the speech was immediate and persuasive, while the later study could analyze several years of data.

How the GED® Test Checks R.6

Expect questions about purpose, narrator or author perspective, persuasive techniques, and disagreement between sources. Avoid vague answers such as “to make the reader think.” State what the author wants the reader to understand or accept.

Common Mistakes

Do not confuse subject with purpose. A passage about housing may inform, argue, or narrate. Do not assume a first-person narrator is the author. Do not call a viewpoint biased merely because it differs from yours; identify selective language or evidence.

What You Need to Remember

Purpose answers why. Point of view answers from what position. Technique answers how the writer creates the effect.

Independent Practice — Chapter 5

Cover the answers while you work. (Inside) items are fictional; the others use outside settings, like the test.

1. (Inside) A memo about a new visiting form says: “Some families have told us the old form was confusing. We agree that it asked for the same information twice. The new form is one page.” How does the writer respond to the families’ view? A. The writer rejects it. B. The writer acknowledges it and explains the change made in response. C. The writer ignores it. D. The writer attacks the families.

2. An editorial says: “Some argue that the stadium will create jobs. Those jobs, however, are mostly seasonal, and the city’s own study projects fewer than fifty year-round positions.” How does the author distinguish her position? A. She states the opposing view, then answers it with evidence about the kind and number of jobs. B. She agrees the stadium is a good idea. C. She changes the subject. D. She cites no evidence.

3. Literary passage, told by a narrator: “I told myself I didn’t care about the letter. Still, I read it four times on the bus home from my sister’s wedding.” What does the narrator’s point of view reveal? A. The narrator truly does not care. B. The narrator dislikes the sister. C. The narrator cares more than the narrator admits. D. The narrator cannot read.

4. A brochure from a power company explains how to lower energy bills and ends, “Sign up for our free home check today.” What is the brochure’s implicit purpose? A. To entertain readers B. To report scientific research C. To criticize other companies D. To build customer goodwill and bring in sign-ups

Answer Check — Chapter 5

1. B. The writer agrees with part of the complaint and describes the fix. A, C and D contradict “We agree.” 2. A. She names the other side (“Some argue”), then responds with specific evidence. B reverses her view; C and D are untrue. 3. C. Reading the letter four times contradicts “I didn’t care.” A takes the narrator’s words at face value; B and D are unsupported. 4. D. Helpful tips plus a sign-up offer serve the company’s interest. A, B and C do not fit the details.




Chapter 6 — R.9 and R.7: Comparing Texts and Integrating Media

GED® test targets: R.9.1/R.7.1, R.9.2, R.7.3, R.7.2, R.7.4 (comparing audio and video media is enrichment, not tested)

Inside Start — The Memo and the Price List

Fictional practice document; procedures differ by facility.

A commissary memo says: “Small price adjustments on a few items this month.” The posted price list shows ramen at $0.45 last month and $0.50 this month.

Guided: How does the price list clarify the word “small” in the memo?

Answer: The list gives the actual change: 5 cents, which is about an 11 percent increase on that item (0.05 ÷ 0.45 ≈ 0.11). The memo’s word “small” is a judgment; the numbers let you decide for yourself.

The GED® test’s published targets group comparison and media skills together. R.9 asks you to compare texts addressing similar ideas. R.7 asks you to integrate information presented in different media or formats.

R.9.1/R.7.1 — Specific Comparisons Across Texts or Formats

Two literary texts may share a topic but develop different themes. Two informational texts may cover the same issue but emphasize different causes, effects, or solutions.

Story A shows a worker admitting a mistake and rebuilding trust. Story B shows a supervisor hiding a mistake and losing authority. Both address responsibility; one emphasizes recovery through honesty, and the other emphasizes the cost of concealment.

Think it through: How do the themes differ? Answer by stating each theme and connecting it to events, not by saying only that both are about mistakes.

R.9.2 — Comparing Passages in Similar Genres

R.9.2 compares two passages in similar or closely related genres that share ideas or themes. Look at how they are alike and different in perspective, tone, style, structure, purpose, or overall impact. Two newspaper editorials on the same bill, or two short stories about leaving home, are similar-genre pairs.

Example: Two editorials both oppose closing a neighborhood school. One uses a calm, data-heavy tone about test scores; the other uses an angry, personal tone about a long bus ride for young children. They share a position but differ in tone, evidence, and impact.

GED-style question: How do the two editorials differ? A. They take opposite positions. B. Both rely only on statistics. C. They share a position but differ in tone and kind of evidence. D. Neither has a purpose.

Answer: C. Same side, different approach. A, B and D misread the pair.

R.7.3 — Comparing Texts in Different Genres or Formats

R.7.3 compares two documents that present related ideas in different genres or formats, such as a story and a report, or an article and a chart. Look at how they differ in scope, purpose, emphasis, audience, or impact. Genre shapes evidence and expression. Literature may create experience through character and image; informational text may explain through facts and analysis.

A short story follows one family during a blackout. A city report charts outage duration by neighborhood. The story conveys human effect; the report reveals scale and distribution.

Think it through: What does the report contribute that the story does not?

Answer: comparative data across neighborhoods.

Enrichment (not tested on GED RLA) — Comparing Media and Their Effects

A medium is the form used to communicate, such as print, speech, photograph, chart, map, or video. Each medium highlights some information and limits other information.

A transcript preserves exact words but not vocal tone. An audio recording reveals emphasis and pauses. A chart displays numerical patterns quickly but may omit personal context.

Practice question: Why might an audio version change the listener’s understanding of a speech? Answer: vocal stress and pacing can reveal urgency, confidence, hesitation, or irony not visible in plain text.

R.7.2 — How Data or Visual Information Relates to Text

When text and an image appear together, ask whether the image explains, illustrates, emphasizes, or challenges the words. Also check labels, scale, source, and date.

An article claims bicycle use rose sharply. A graph shows an increase from 2 percent to 3 percent. The relative increase is 50 percent, but the absolute change is one percentage point. The image adds necessary scale.

Think it through: How does the graph qualify the phrase rose sharply?

Answer: it shows a large relative increase from a small starting share.

R.7.4 — Synthesizing and Applying Information Across Formats

Quantitative information uses numbers. Technical information explains specialized processes or specifications. Integrate means combine that information with prose to form one understanding.

Text: A filter should be replaced when pressure exceeds 30 units. Table: Monday 24, Tuesday 27, Wednesday 31, Thursday 29. Conclusion: replacement became necessary Wednesday, even though pressure fell Thursday.

GED-style task: Select the day on the table when the threshold was first exceeded.

Answer: Wednesday. The word first matters.

How the GED® Test Checks Comparison and Media

Paired passages may ask where authors agree, how themes differ, or which source better supports a conclusion. Media questions may require reading a chart, selecting a region, or combining a caption with prose. Translate every format into a clear statement before comparing.

Common Mistakes

Do not compare one text’s main idea with another text’s minor detail. Do not assume a graph is objective because it uses numbers. Check axes, scale, categories, time period, and source.

What You Need to Remember

Compare equivalent features and combine all available formats. The best answer accounts for both the words and the evidence carried by the medium.

Independent Practice — Chapter 6

Cover the answers while you work. (Inside) items are fictional; the others use outside settings, like the test.

1. (Inside) A memo says “most people completed the new orientation.” A chart beside it shows 46 of 120 people completed it. How does the chart relate to the memo? A. It contradicts the memo. B. It supports the memo. C. It adds an unrelated detail. D. It shows the orientation was too long.

2. Text A, a nurse’s memoir, describes one long night in an emergency room. Text B, a hospital report, gives average wait times for the year. What does Text B contribute that Text A does not? A. Personal experience B. A broad, measured pattern across the year C. Dialogue D. A theme about courage

3. Two editorials both support a new park. One focuses on children’s health; the other focuses on property values. How do they differ? A. They take opposite positions. B. They use the same evidence. C. They agree on the position but emphasize different reasons. D. One is literary and one is not.

Answer Check — Chapter 6

1. A. 46 of 120 is about 38 percent, not “most.” B misreads the numbers; C ignores the direct connection; D is unsupported. 2. B. The report gives year-long data. A, C and D describe the memoir. 3. C. Same position, different emphasis. A is false; B is unsupported; D confuses genre with focus.




Unit 2 — Identifying and Creating Arguments

This unit starts with Assessment Target R.8: judging claims, evidence, and reasoning. Then it uses comparison target R.9.3 and Writing targets W.1 through W.3 to build up to evidence-based analysis and the extended response.




Chapter 7 — R.8: Evaluating Arguments, Claims, and Evidence

GED® test targets: R.8.1, R.8.2, R.8.3, R.8.4, R.8.5, R.8.6

Inside Start — Does the Flyer Prove It?

Fictional practice document; procedures differ by facility.

Program flyer: “The reading tutor program works. Last session, 14 of the 18 learners who finished moved up at least one reading level on the program’s own test.”

Guided: Name the claim and the evidence. What information is missing?

Answer: Claim: the program works. Evidence: 14 of 18 finishers moved up a level. Missing: how many people started but did not finish, and how learners who did not take the program did over the same time. The evidence is relevant but not sufficient for the claim, so you judge it yourself, which is what R.8 asks.

An argument is a reasoned case for a position. A claim is a statement the author wants readers to accept. Evidence is information offered in support. Reasoning explains how the evidence supports the claim.

R.8.1 — Steps of an Argument

Trace the argument from issue to claim, reasons, evidence, reasoning, counterclaim, and conclusion. Not every passage labels these parts, so identify the job each sentence performs.

Practice — Steps of an Argument

Passage: (1) Our town’s library closes at 6:00 p.m. on weekdays. (2) The library should stay open until 8:00 p.m. two nights a week. (3) Many residents work until 5:30 and cannot reach the library before it closes. (4) In a two-month trial at a nearby library, evening visitors filled most computer stations. (5) Some worry about staff costs, but the trial was paid for by moving morning hours, when visits were lowest.

GED-style question: Which sentence states the author’s main claim? A. Sentence 1 B. Sentence 2 C. Sentence 3 D. Sentence 5

Answer: B. Sentence 2 is the position the rest of the passage supports. Sentence 1 is background, sentence 3 is a reason, and sentence 5 answers a counterclaim.

R.8.2 — Identifying Evidence Supporting Claims or Conclusions

Select facts, examples, data, or testimony that directly make a claim more credible.

R.8.3 — Evaluating Relevance and Sufficiency

Relevant evidence addresses the claim; sufficient evidence is enough in scope, quantity, and variety.

R.8.4 — Distinguishing Supported and Unsupported Claims

Separate conclusions justified by evidence from assertions that sound certain but exceed or lack support.

R.8.5 — Valid and Fallacious Reasoning

Evaluate whether conclusions follow logically and identify flaws such as false choice, personal attack, circular reasoning, or hasty generalization.

R.8.6 — Identifying Underlying Premises and Assumptions

State the unstated idea an argument requires. Test what happens if that premise is false.

Practice — R.8.2: Identifying Evidence Supporting Claims or Conclusions

First locate the claim. Then test each fact or example by asking: If this detail is true, does it make the claim more believable? Relevant evidence connects directly to the claim.

Claim: The city should extend library hours on two evenings. Evidence: During a three-month trial, evening computer use averaged 92 percent of available stations, and most users reported employment or coursework needs.

Think it through: Which evidence best supports the claim?

Answer: the trial’s high evening computer use and stated needs. A detail about the library’s roof repair would be true but irrelevant.

Practice — R.8.3: Evaluating Relevance and Sufficiency

One relevant story may illustrate a problem without proving how common it is.

Claim: A training program improves job retention. Evidence A: one graduate kept a job for a year. Evidence B: records show 74 percent of 240 graduates remained employed for at least one year, compared with 51 percent of similar applicants who did not attend.

Think it through: Why is B stronger?

Answer: it remains relevant while using a much larger sample, a comparison group, and a measurable outcome.

Practice — R.8.4: Distinguishing Supported and Unsupported Claims

A supported claim has enough relevant evidence to justify confidence. An unsupported assertion may sound certain but lacks proof. Watch for claims built on one example, vague phrases such as everyone knows, or conclusions that go beyond the data.

Assertion: “Longer library hours will eliminate unemployment.” The evening-use evidence does not support that claim. It may support improved access to job-search tools, which is narrower and defensible.

Think it through: Which revision makes the claim fit the evidence?

Answer: “Longer evening hours would give more residents access to job-search computers.”

Practice — R.8.5: Valid and Fallacious Reasoning

A fallacy is a flaw in reasoning. Common examples include false choice, personal attack, slippery slope, circular reasoning, hasty generalization, and confusing sequence with cause.

Statement: “Either we approve this exact plan or we do not care about safety.” This is a false choice because other safety plans may exist.

Think it through: Why is the reasoning weak?

Answer: it reduces several possible responses to only two and treats disagreement as not caring about safety rather than comparing options.

Practice — R.8.6: Identifying Underlying Premises and Assumptions

An assumption is an unstated idea an argument depends on. If the assumption fails, the reasoning may weaken. State the hidden bridge between evidence and conclusion.

Argument: The parking lot is full at noon, so the building needs a larger lot. Assumption: the cars belong to people using the building and the demand is regular rather than caused by a temporary event.

Think it through: Which fact would most weaken the argument?

Answer: a neighboring festival used the lot on the day it was observed.

Additional Tool — Evaluating Evidence Types and Sources

Common evidence includes facts, statistics, examples, expert testimony, observations, and research findings. Evaluate source expertise, sample size, method, date, possible bias, and whether the reasoning confuses correlation with causation.

A survey of 40 volunteers on a fitness website cannot confidently represent every adult in a state. The source population is narrow and self-selected.

Think it through: What is the main limitation?

Answer: the sample may not represent the broader population.

Additional Tool — Evaluating Source Credibility

Credibility is trustworthiness for the particular claim. Consider expertise, direct access to information, transparency, corroboration, date, and conflicts of interest. A credible source can still make an error; credibility increases confidence but does not replace evidence.

For a claim about regional water quality, a current laboratory report with methods and sample locations is generally stronger than an unsigned social-media post claiming the water “looks fine.”

Think it through: Which source is most credible for the chemical claim?

Answer: the report, because it provides relevant testing, methods, and traceable evidence.

Additional Tool — Evaluating Data, Graphs, and Visual Evidence

Visual evidence must be read as critically as prose. Check title, axes, units, scale, categories, time period, and source. A truncated axis can exaggerate a small difference.

A bar graph begins its vertical axis at 90 rather than zero, making values of 96 and 98 appear dramatically different. The numerical difference remains two units.

Think it through: What feature may mislead readers?

Answer: the restricted axis visually magnifies a small difference.

Reinforcement — Comparing Evidence Across Related Arguments

When two authors discuss the same issue, build an evidence map: each claim, each reason, the evidence offered, source quality, missing information, and how directly the reasoning connects.

Author A supports remote work using a company survey of productivity and retention. Author B opposes it using examples of collaboration problems from three managers. A has broader data; B raises a relevant concern but offers a smaller evidence base.

Think it through: Which argument is better supported?

Answer: A, if the survey methods are sound, because its evidence is broader and directly measures outcomes. This does not prove B’s concern is false.

How the GED® Test Checks R.8

Questions may ask for a claim, relevant evidence, an assumption, a weakness, a credible source, or the stronger argument. Eliminate answers that state your opinion without analyzing support.

Common Mistakes

Do not confuse a reason with evidence. “This policy is fair” is a claim, not proof. Do not choose an argument because you agree with its conclusion. Do not reject emotional examples automatically; ask whether they are representative and connected.

What You Need to Remember

Strong arguments make clear claims, use relevant and sufficient credible evidence, and connect that evidence through sound reasoning.

Independent Practice — Chapter 7

Cover the answers while you work. (Inside) items are fictional; the others use outside settings, like the test.

1. (Inside) A flyer says, “Everyone who takes the typing class gets a job after release.” What is the main problem with this claim? A. It is too specific. B. It attacks a person. C. It uses statistics incorrectly. D. It is an absolute claim with no evidence.

2. Argument: “The town should ban fireworks because my neighbor’s dog was scared last July.” What kind of evidence is used? A. A large study B. A single anecdote C. Expert testimony D. Comparative data

3. Argument: “If we let students use calculators in class, soon they will forget how to count, and the whole school system will fail.” Which fallacy is this? A. Slippery slope B. Personal attack C. Circular reasoning D. Appeal to authority

4. Argument: “Our store’s sales fell after we moved the entrance, so the new entrance caused the drop.” What assumption does the argument depend on? A. Sales never change. B. Customers prefer side entrances. C. Nothing else changed at the same time that could explain the drop. D. The store should close.

Answer Check — Chapter 7

1. D. “Everyone” is absolute, and the flyer gives no evidence. A, B and C do not describe it. 2. B. One dog on one night is an anecdote. A, C and D are not present. 3. A. Each step leads to a bigger, unsupported consequence. B, C and D are other fallacies. 4. C. If a holiday, a competitor or road work also changed, the conclusion fails. A, B and D are not required by the argument.




Chapter 8 — R.9.3: Comparing Arguments on the Same Topic

GED® test targets: R.9.3

Inside Start — Two Suggestions on the Suggestion Form

Fictional practice document; procedures differ by facility.

Suggestion 1: “Keep the dayroom TV on the news in the evening. On last week’s sign-up sheet, 31 of 40 people chose news.” Suggestion 2: “Rotate channels. A lot of people say they never get to watch sports.”

Guided: Both writers want a fair TV plan. How does their evidence differ?

Answer: Suggestion 1 uses a tally from a sign-up sheet. Suggestion 2 uses unspecified complaints (“a lot of people say”). The first gives measurable evidence; the second raises a real concern without measuring it.

R.9.3 asks you to compare two argumentative texts and analyze how each uses evidence and interpretation.

Understanding the Skill

Two authors may agree on facts but disagree about meaning or policy. They may use different evidence, emphasize different consequences, or interpret the same data differently.

Seeing It in Action

Author A: A city should convert one traffic lane into a bus lane because buses carry more people per vehicle and travel times improved 16 percent during a pilot. Author B: The lane should remain open to all traffic because nearby small businesses reported delivery delays during the same pilot.

Agreement: transportation efficiency matters. Difference: A prioritizes passenger movement; B prioritizes delivery access. Evidence: A uses travel-time data; B uses business reports. A complete comparison does not pretend one set of evidence answers every concern.

GED-Style Application

Think it through: Which statement best compares the arguments?

Answer: Both address transportation effects, but A relies on systemwide travel data while B emphasizes reported effects on a specific group.

Comparing Stronger and Weaker Support

Judge support, not popularity. Consider whether the evidence is measurable, representative, current, independently verifiable, and directly connected. Also notice whether an author addresses counterevidence.

Common Mistakes

Do not write that the authors “talk about the same thing” and stop. Name the claims, evidence, reasoning, and meaningful difference. Do not assume compromise is automatically correct.

What You Need to Remember

Comparison requires parallel analysis: claim against claim, evidence against evidence, and reasoning against reasoning.

Independent Practice — Chapter 8

Cover the answers while you work. (Inside) items are fictional; the others use outside settings, like the test.

Use these two short arguments for items 1–3. Author 1: “The county should add a night clinic. In a survey of 600 residents, 42 percent said they had skipped care because the clinic closed before they got off work.” Author 2: “A night clinic would cost too much. I have never seen a line at the clinic, so demand must be low.”

1. On what do the authors disagree? A. Whether the county has a clinic B. Whether surveys are legal C. Whether residents work D. Whether a night clinic is needed and worth the cost

2. Which statement best compares their evidence? A. Both use surveys. B. Author 1 uses survey data; Author 2 uses personal observation. C. Author 2 uses cost figures. D. Neither offers evidence.

3. Which argument is better supported? A. Author 1, because the survey is broader and directly measures unmet need B. Author 2, because cost always matters most C. Author 2, because personal experience is more reliable D. Neither, because they disagree

Answer Check — Chapter 8

1. D. Both know a clinic exists; they disagree about adding night hours. 2. B. A and C are untrue; D ignores both sources. 3. A. Note that Author 2 mentions cost but gives no figures, and “no line” during the hours the clinic is open cannot measure people who cannot come during those hours. B and C are unsupported preferences; D confuses disagreement with lack of evidence.




Chapter 9 — W.1: Creating Arguments and Using Evidence

GED® test targets: W.1 (scored on the extended response under Trait 1)

Inside Start — Making a Request Form Argue

Fictional practice document; procedures differ by facility.

A first draft on a request form: “I want to get in the GED class because I need it.”

Guided: Revise the sentence into a clear claim with evidence.

Answer: One strong revision: “I am requesting a seat in the GED class because I have finished the reading foundations book and I need the credential to qualify for vocational training.” It states the claim, then gives specific, checkable reasons.

Writing Target W.1 (official wording): “Determine the details of what is explicitly stated and make logical inferences or valid claim that square with textual evidence.” On the extended response, this skill is scored under Trait 1, Creation of Arguments and Use of Evidence. Your task is analytical, not a personal-opinion essay.

Developing a Clear Claim

A written claim answers the prompt and controls the response. For a paired-argument task, a useful claim identifies which author is better supported and gives the main reason for that judgment.

Weak thesis: “Both articles have good points.” Strong thesis: “The first author presents the better-supported argument because the evidence is broader, directly measures the claimed outcome, and addresses a likely objection.”

GED-style task: Revise “I agree with Author A” into an analytical claim. Better: “Author A’s position is better supported by comparative data and a clearer explanation of how the proposal would affect costs.”

Using Relevant Evidence From Source Texts

Evidence may be quoted briefly, paraphrased accurately, or summarized. Use only information from the supplied passages unless the prompt permits outside knowledge. Select evidence that helps evaluate support, not merely evidence that repeats the topic.

Source fact: “During the pilot, injury reports declined from 31 to 18.” Accurate paraphrase: The pilot was associated with thirteen fewer reported injuries. Do not write that injuries disappeared.

Think it through: Which evidence best supports a judgment about safety? Choose injury data over a sentence describing the program’s logo or launch date.

Explaining the Connection Between Evidence and Claim

Evidence does not speak for itself. Commentary explains why the fact matters, what it demonstrates, and how it affects the comparison.

Evidence: Author B cites delivery delays reported by nearby small businesses. Explanation: Those reports identify a possible delivery problem, but the passage gives no count of businesses or measured delay times, which makes them weaker than the measured 16 percent travel-time improvement Author A reports.

A reliable body-paragraph pattern is claim, evidence, explanation, comparison, and link back to the thesis.

Addressing Counterclaims

A counterclaim is an opposing position. Addressing it shows you understand the debate. You may acknowledge a valid concern, then explain why the opposing author’s support is limited or why the stronger evidence still outweighs it.

Example: Author B correctly notes that deliveries matter to small businesses. However, the passage provides no delivery-time records, while Author A reports a measured 16 percent travel-time improvement.

Common Mistakes

Do not choose based on personal agreement. Do not copy long sections of the sources. Do not list evidence without explanation. Do not invent facts, experts, or statistics.

What You Need to Remember

Make a defensible claim, use accurate source evidence, and explain why that evidence supports your evaluation.

Independent Practice — Chapter 9

Cover the answers while you work. (Inside) items are fictional; the others use outside settings, like the test.

1. (Inside) Which sentence is the strongest claim for a request form? A. “I need this.” B. “This is not fair.” C. “I am requesting a transfer to the morning work assignment so I can attend the afternoon GED class.” D. “Everybody else got moved.”

2. Source sentence: “After the change, complaints fell from 40 to 25.” Which paraphrase is accurate? A. Complaints disappeared. B. Complaints rose. C. Complaints fell by half. D. Complaints fell by 15.

3. Which sentence best explains how evidence supports a claim? A. “Author A has statistics.” B. “Author A reports a 20 percent drop in late deliveries across all routes, which directly measures the problem Author B only describes.” C. “Author A is right.” D. “Statistics are always better.”

Answer Check — Chapter 9

1. C. It is specific and gives a reason. A, B and D are vague or unsupported. 2. D. 40 − 25 = 15. A and B are false; C is wrong because half of 40 is 20. 3. B. It names the evidence and explains why it matters. A lists without explaining; C and D are unsupported judgments.




Chapter 10 — W.2: Developing Ideas and Organizing an Analysis

GED® test targets: W.2 (scored on the extended response under Trait 2)

Inside Start — Putting a Letter in Order

Fictional practice document; procedures differ by facility.

A learner’s letter home has these sentences out of order: (a) “That is why I am asking you to keep sending the practice pages.” (b) “I have decided to finish my GED this year.” (c) “The practice pages you sent last month helped me pass my first unit check.”

Guided: What order makes the letter logical?

Answer: b, c, a. The claim comes first, the evidence second, and the request that follows from both comes last. W.2 asks for exactly this kind of organization: introduce the idea, sequence the support, and keep the focus.

Writing Target W.2 (official wording): “Produce an extended analytic response in which the writer introduces the idea(s) or claim(s) clearly; creates an organization that logically sequences information; develops the idea(s) or claim(s) thoroughly with well-chosen examples, facts, or details from the text; and maintains a coherent focus.” On the extended response, this is scored under Trait 2, Development of Ideas and Organizational Structure. Trait 2 also rewards a formal style and appropriate tone, which this chapter covers at the end.

Developing Ideas Thoroughly

Development means moving beyond a conclusion to show reasoning. Each major point should include evidence and explanation. Depth is more valuable than repeating the same judgment in different words.

Underdeveloped: “Author A has better facts.” Developed: “Author A reports results from all six pilot sites and explains the measurement period. That broader, transparent evidence supports a general conclusion better than Author B’s single anecdote.”

Organizing the Response

A clear response usually includes an introduction with thesis, body paragraphs organized by reasons or evidence quality, and a conclusion. Organization by comparison is often stronger than summarizing all of Passage A and then all of Passage B.

Useful plan: Paragraph 1—thesis. Paragraph 2—compare scope and relevance of evidence. Paragraph 3—compare reasoning and treatment of objections. Paragraph 4—conclusion.

Using Transitions and Connections

Transitions guide logic. Use for example to introduce evidence, however to contrast, therefore for a supported result, similarly for a parallel point, and although to acknowledge a limitation. Choose the relationship before choosing the word.

GED-style editing item: “Author A uses a large survey. ___, Author B relies on one interview.” Correct transition: In contrast or However.

Maintaining Formal, Precise Style

Formal does not mean inflated. Use accurate academic terms, complete sentences, and a fair tone. Avoid insults, slang that obscures meaning, and empty phrases such as “in today’s society” unless they do real work.

Informal: “Author B has no clue.” Precise: “Author B does not provide evidence establishing that the proposed cost would occur.”

Common Mistakes

Do not organize by whatever comes to mind. Do not use transitions that misstate the relationship. Do not make every paragraph one long sentence. Do not confuse length with development.

What You Need to Remember

Organize around reasons, develop each reason with evidence and explanation, and keep the tone clear and analytical.

Independent Practice — Chapter 10

Cover the answers while you work. (Inside) items are fictional; the others use outside settings, like the test.

1. (Inside) A learner plans a letter to a reentry program: (1) thanks for reading; (2) the request; (3) two reasons with examples. Which order is most logical? A. 2, 3, 1 B. 1, 2, 3 C. 3, 1, 2 D. 2, 1, 3

2. Which transition fits? “Author A uses data from six cities. ___, Author B relies on one interview.” A. Similarly B. For example C. Therefore D. In contrast

3. Which revision is most formal and precise? A. “Author B is clueless.” B. “Author B doesn’t really get it.” C. “Author B does not provide evidence that the cost would rise.” D. “Author B’s argument is trash.”

Answer Check — Chapter 10

1. A. Request first, support second, thanks to close. B puts thanks first and buries the request; C and D separate the reasons from the request they support. 2. D. The sentences contrast two kinds of evidence. A, B and C signal the wrong relationship. 3. C. It is fair and specific. A, B and D are informal or insulting, which Trait 2 marks down.




Chapter 11 — W.3: Clarity and Command of Standard English Conventions

GED® test targets: W.3 (scored on the extended response under Trait 3)

Inside Start — Cleaning Up a Request

Fictional practice document; procedures differ by facility.

A request form draft: “i need a new form my last one got lost it had my class name on it”

Guided: Repair the sentence boundaries and capitalization.

Answer: “I need a new form. My last one was lost, and it had my class name on it.” The original runs three thoughts together. Clear sentences help the reader act on the request.

Writing Target W.3 (official wording): “Write clearly and demonstrate sufficient command of standard English conventions.” On the extended response, this is scored under Trait 3, Clarity and Command of Standard English Conventions: sentence clarity, grammar, usage, mechanics, and overall readability. Minor errors matter less than errors that repeatedly interfere with meaning.

Writing Clear, Complete Sentences

A complete sentence contains an independent clause: a subject and predicate expressing a complete thought. Vary sentence length, but do not create fragments or run-ons.

Fragment: “Because Author A uses statewide data.” Repair: “Author A is more convincing because the argument uses statewide data.”

Controlling Grammar and Usage

Check subject-verb agreement, pronoun reference, verb tense, modifier placement, and parallel structure. The detailed Language unit teaches these skills; during revision, focus first on errors that change or blur meaning.

Unclear: “When comparing the reports, it shows the second is limited.” Clear: “A comparison of the reports shows that the second uses a limited sample.”

Using Punctuation and Mechanics

Use periods and semicolons to separate independent clauses, commas to mark introductory elements and appropriate boundaries, apostrophes for possession and contractions, and capitalization for sentence beginnings and proper nouns.

Run-on: “The sample is small it cannot represent the county.” Repair: “The sample is small, so it cannot represent the county.”

Revising for Clarity

Revision asks whether the idea is understandable and well supported. Editing corrects sentence-level errors. During the timed response, revise in this order: thesis and task, paragraph logic, evidence accuracy, explanation, sentence boundaries, grammar, punctuation, spelling.

Common Mistakes

Do not spend most revision time replacing ordinary words with fancy ones. Do not correct a comma while leaving a missing paragraph or unsupported thesis. Protect meaning first.

What You Need to Remember

Standard conventions serve clarity. Write complete, controlled sentences and reserve time to repair patterns of error.

Independent Practice — Chapter 11

Cover the answers while you work. (Inside) items are fictional; the others use outside settings, like the test.

1. (Inside) Which is a complete sentence? A. “Because my form was late.” B. “When the cart comes.” C. “The form was late.” D. “After I signed it.”

2. Which repair fixes the run-on? “The study is old it may not apply today.” A. The study is old; it may not apply today. B. The study is old, it may not apply today. C. The study is old it, may not apply today. D. The study, is old it may not apply today.

3. Which sentence is clearest? A. “When reading the passages, it shows the second is weak.” B. “Reading the passages, the second is weak.” C. “The second, when reading, is weak.” D. “A careful reading shows that the second passage is weaker.”

Answer Check — Chapter 11

1. C. A, B and D are dependent clauses (fragments). 2. A. B is a comma splice; C and D put commas in the wrong places. 3. D. It has a clear subject and verb. A and B use unclear “it” or a dangling phrase; C is garbled.




Chapter 12 — The GED® Extended Response

GED® test targets: W.1, W.2, W.3 (extended response, Traits 1–3); supports R.8.3 and R.9.3

Inside Start — The Dayroom Debate

You have heard this argument before. One person says the unit should use a sign-up sheet for the dayroom TV and points to how many people signed up last time. Another says, “Everybody knows the sheet doesn’t work.” You do not have to like either person to decide which one gave you more to go on. That judgment is the whole extended response: which argument is better supported, and how do you know? The practice passages in this chapter are set outside the facility, as the test will be.

The RLA extended response gives you 45 minutes to read two argumentative passages, determine which argument is better supported, and write an evidence-based analysis. You are not asked which position you personally prefer. On the test, the two extended response passages together run about 550–650 words and never more than 650. [Assessment Guide, pp. 86, 97] The examples in this chapter are short so you can learn the steps; the full-length practice at the end of the chapter is test length.

The Three Scoring Traits

Trait 1, Creation of Arguments and Use of Evidence, evaluates your analytical claim, selection of relevant source evidence, and explanation of how evidence supports the analysis. Trait 2, Development of Ideas and Organizational Structure, evaluates focus, logical progression, paragraph development, transitions, and a formal style and appropriate tone. Trait 3, Clarity and Command of Standard English Conventions, evaluates sentence clarity, grammar, usage, punctuation, and mechanics.

A response can have correct grammar and still be weak if it does not analyze evidence. A response can have strong ideas and still lose clarity through repeated sentence errors. Treat all three traits as connected. Each trait is scored 0–2, for 6 points total, and that score is double-weighted so the extended response counts as up to 12 raw points on the RLA test. [Assessment Guide for Educators, Oct. 2020, p. 92]

A 45-Minute Plan

Minutes 0–8: read the prompt and both passages, marking claims, evidence, reasoning, and weaknesses. Minutes 8–12: choose the better-supported argument and build a short plan. Minutes 12–37: draft the response. Minutes 37–45: revise for task completion, organization, evidence accuracy, explanation, and conventions.

The times are a working plan, not a rule that requires you to stop mid-sentence. Protect revision time. A finished draft with a clear thesis and supported analysis is stronger than an elaborate introduction followed by an unfinished response.

Original Paired Passage A — Keep the Late Bus

The city should continue the Route 14 bus until midnight. During the six-month late-service pilot, average weeknight ridership after 10:00 p.m. rose from 38 riders to 71 riders. Transit records show that 64 percent of those riders boarded near hospitals, warehouses, and restaurants where shifts end after regular service. The pilot cost $148,000, but fare revenue covered about one-third of that amount.

Late service also improved access for workers who do not own cars. In a survey sent to every rider who used a registered fare card during the pilot, 312 of 486 respondents said they had previously paid for rides, walked long distances, or declined late shifts. Critics note that the service requires a subsidy. Public transit, however, is designed to connect residents to work and essential services, not to earn a profit on every route. The city should keep the service and review ridership after another year.

Original Paired Passage B — End the Late Bus Pilot

The Route 14 late-service pilot should end. The city cannot continue every program that benefits some residents. The two late buses often appeared nearly empty when I drove beside them, and several taxpayers have complained about paying for service they never use. The $148,000 pilot cost could instead repair damaged bus shelters or improve daytime reliability.

Supporters point to a rider survey, but people who already use late service are likely to favor keeping it. The city should focus on routes used by the greatest number of people. If late-shift employers need transportation for their workers, those businesses should arrange it. Ending the pilot would allow the transit agency to spend limited funds on needs that affect more residents.

Step 1 — Identify Each Central Argument

Passage A claims the city should keep late Route 14 service because measured ridership and survey evidence show that it connects late-shift workers to employment. Passage B claims the pilot should end because the service is costly and limited funds could serve more riders elsewhere.

Step 2 — Evaluate Evidence and Reasoning

Passage A uses route records, boarding locations, cost and revenue figures, and a survey with a stated response count. The evidence directly addresses use, purpose, and cost. Its survey may contain response bias, but the ridership records do not depend on opinion.

Passage B raises a relevant opportunity-cost argument: money spent late cannot be spent elsewhere. However, its main ridership evidence is personal observation—buses appeared empty—and unspecified taxpayer complaints. It proposes other uses for funds but provides no cost estimates, ridership comparisons, or evidence that employers can supply transportation.

Step 3 — Choose the Better-Supported Argument

Passage A is better supported. This judgment does not require believing that late service must continue forever. It means A provides more relevant, measurable, and transparent evidence for its position than B provides for ending the service.

Step 4 — Build the Plan

Thesis: Passage A is better supported because it uses measured ridership and employment-access evidence, while Passage B depends heavily on anecdote and unsupported alternatives. Body paragraph 1: compare ridership evidence. Body paragraph 2: compare cost reasoning and limitations. Conclusion: restate the evidence-based judgment.

Annotated Model Response

Passage A presents the better-supported argument about the Route 14 pilot. Although both authors recognize that the city has limited funds, Passage A uses measurable evidence to show who uses the service and why, while Passage B relies mainly on personal observation and unmeasured alternatives.

First, Passage A supports its ridership claim with transit records. Weeknight ridership after 10:00 increased from 38 to 71, and nearly two-thirds of late riders boarded near businesses with late shifts. These details connect the service directly to employment access. Passage B says the buses “appeared nearly empty” when the author drove beside them. That observation may describe a few moments, but it cannot measure total riders across six months. The transit records are therefore more representative and relevant.

Passage A also addresses cost more fully. It states the total pilot cost and notes that fares covered about one-third. The author then explains why a subsidy may still be justified by public access. Passage B reasonably argues that the money could be used for shelters or daytime reliability, but it gives no figures showing what those projects would cost or how many riders they would help. Without that comparison, the alternative remains possible rather than demonstrated.

Passage A is not perfect. Its rider survey may favor the views of people who use the service. Still, the author combines that survey with independent ridership and boarding-location records. Passage B identifies a real budget concern but does not support the claim that other uses would benefit more residents. For that reason, Passage A offers the stronger evidence and reasoning.

Why the Model Works

The introduction answers the task and states reasons. Each body paragraph compares the passages rather than merely summarizing them. Evidence is accurate and followed by explanation. The response acknowledges a limitation in Passage A, which strengthens fairness, and identifies the unsupported step in Passage B. The conclusion is integrated into the final analytical paragraph without repeating the opening word for word.

A Weak Response and How to Repair It

Weak response: “I think buses are important because people need jobs. Passage A has statistics, so it is obviously right. Passage B is selfish.” This response relies on personal belief, gives no specific evidence, fails to analyze the statistics, and attacks the author.

Repair: replace personal agreement with a comparative thesis; identify specific ridership and cost evidence; explain representativeness and relevance; describe Passage B’s limitation without insulting the writer.

Writing Introductions

A useful introduction can be three sentences: identify the shared issue, name the better-supported passage, and state two reasons. Avoid a long history of the topic. The scorers need your analysis, not a dramatic opening about “the beginning of time.”

Building Body Paragraphs

Begin with a comparative point. Present precise evidence from one or both sources. Explain quality and connection. Address a weakness or counterpoint when useful. End by linking the comparison to the thesis.

Writing Conclusions

A conclusion should sum up the analysis you have already made. Do not introduce new evidence. Restate the judgment in fresh language and identify the main basis for it.

Using Source Language

Brief quotation can preserve an important phrase, but paraphrase is often more efficient. Whether quoting or paraphrasing, represent the source accurately. You do not need formal citation styles unless the test interface instructs otherwise; identify the passage or author clearly.

Revision Checklist

Did I answer which argument is better supported? Did I evaluate both passages? Did I use specific evidence? Did I explain the evidence? Are paragraphs organized by reasons? Are quotations accurate? Are sentences complete? Did I correct repeated grammar and punctuation errors?

Digital and Printed Practice

On the computer, you will type in a response box and may scroll between sources and your draft. In print practice, keep the passages beside the draft rather than turning the task into a memory test. The reasoning is the same in either format.

What You Need to Remember

The extended response rewards evidence-based evaluation. Choose the better-supported argument, prove your judgment from the passages, explain your reasoning, organize it clearly, and revise.

Independent Extended Response Practice

Write this one alone, in 45 minutes, on separate paper. Do not look at the model response while you write. Afterward, score yourself with the Revision Checklist and the 2-1-0 lines after the prompt. Then read the sample answer and compare.

Original Passage A — Keep School Libraries Open in Summer (fictional). The district should keep three school libraries open two days a week during summer. In a two-summer trial, 1,140 students borrowed at least one book, and reading scores of trial participants fell an average of 2 points over the summer, compared with 7 points for similar students who did not use the libraries. The trial cost $36,000 per summer, less than one percent of the district’s library budget.

Original Passage B — Close the Libraries in Summer (fictional). Summer library hours are a luxury. Families can use the public library downtown. When I visited one of the trial libraries last July, only a few children were there. The money would be better spent on new computers that every student can use during the school year.

Prompt: In your response, analyze both passages to determine which position is better supported. Use relevant and specific evidence from both sources to support your response.

Score Yourself — What 2, 1 and 0 Look Like

Score each trait 2, 1 or 0. Many first tries get a 1 on some traits. That is normal; the lines tell you what to fix next.

Trait 1 — Argument and evidence. 2: You clearly say which passage is better supported, you use specific details from both passages, and you explain why that evidence is strong or weak. 1: You take a side and use some evidence, but your explanation is thin, or some of your support does not come from the passages. 0: There is no clear claim, or there is little or no evidence from the passages.

Trait 2 — Ideas and organization. 2: Your main points are explained, not just listed. They come in a sensible order, with paragraphs and transition words, and your tone is serious and respectful. 1: Some points are explained and others are only listed, or the order jumps around. 0: The ideas are not explained, there is no clear order, or the tone does not fit the task.

Trait 3 — Clear standard English. 2: Your sentences are mostly complete and clear. A few mistakes are fine if they do not get in the way of the meaning. 1: Some sentences are choppy, run on, or awkward, and mistakes sometimes make the meaning hard to follow. 0: Mistakes are so frequent that the meaning is hard to understand.

A response that is blank, off topic, or only copied from the passages scores 0. These lines put the GED® test’s official rubric into plain words. [Assessment Guide for Educators, RLA extended response rubric]

Sample Answer — Summer Libraries

Read this only after you have written and scored your own.

Passage A gives the better-supported argument about summer school libraries. It uses numbers from a two-summer trial, while Passage B relies mostly on one visit and an opinion.

Passage A reports that 1,140 students borrowed at least one book. It also compares reading scores: students in the trial lost an average of 2 points over the summer, while similar students who did not use the libraries lost 7. That comparison suggests the libraries helped, although it does not prove they were the only reason. Passage B says only a few children were there when the author visited one library last July. One visit to one library cannot show how many students used three libraries over two summers.

Passage B makes a fair point that money spent on summer hours cannot be spent on new computers. However, it gives no cost for the computers and no evidence that families can get to the downtown library. Passage A states its cost, $36,000 a summer, and shows that it is less than one percent of the district’s library budget. Because Passage A measures both its results and its cost, it is better supported.

Why it scores 2s: the first paragraph answers the prompt; each body paragraph compares the two passages with exact details; the writer explains why one visit is weak evidence and admits a limit in Passage A; and the sentences are clear and complete. It is shorter than a full test answer, which is fine for practice.

Full-Length Practice — Test-Length Passages

The library passages were short so you could learn the steps. The real test gives you more to read. These two passages together run about 600 words, the length the GED® test uses. [GED Assessment Guide for Educators, Oct. 2020, pp. 86, 97, 99]

Give yourself 45 minutes and follow the 45-Minute Plan: read, plan, write, check. Type it if you can get computer time; paper works too. If the reading takes you a while, that is fine. Speed comes with practice, and now the length on test day won’t surprise you.

Passage A — Give Every Applicant a Fair First Look (fictional)

The city of Marlow should stop asking about criminal convictions on the first page of its job applications. The question would not disappear; it would move. Under the plan, the city would still run a background check, but only after an interview and a job offer that depends on the check.

The city already has evidence about what this change does. From January 2021 to June 2022, Marlow tried the plan for eighteen months in its parks and sanitation departments. Before the trial, about 4 percent of applicants who checked the conviction box were invited to interview. During the trial, 11 percent of applicants who later reported a conviction reached an interview, and 52 of them were hired. One year after hiring, 46 of those 52 workers were still on the job, a rate of 88 percent. For all other new hires in the same two departments, the rate was 84 percent. The trial was small, so the plan also calls for the city to keep tracking these numbers for three more years.

The trial did not lower safety standards. Jobs that involve children, cash, or driving city vehicles still required a full check before any offer, as state law requires. Human resources staff reported that moving the check later added about two days to each hire.

There is also a cost to doing nothing. Marlow has 140 open city jobs, and last year the sanitation department paid $310,000 in overtime to cover routes that had no driver. According to the county court office, about one in three adults in the county has an arrest or conviction record. When a checkbox screens out those applicants before anyone reads their work history, the city loses workers it badly needs.

The plan asks for something simple: look at a person’s skills first and their record second. The trial shows that this order fills jobs, keeps workers, and leaves in place the rules that protect the public. The city council should adopt the plan for every department.

Passage B — Keep the Question on the Application (fictional)

The city of Marlow should keep asking about convictions on its job applications. Employers deserve honest information at the start, not after hours of interviews.

Supporters of the change point to a trial in two departments. But two departments are not the whole city. An eighteen-month trial cannot tell us what will happen over ten years. The workers hired during a well-publicized experiment may also have tried harder because they knew people were watching.

Moving the question later wastes everyone’s time. A hiring manager may interview several people, choose one, and then learn about a record that rules the person out. The manager has to start over, and the applicant’s hopes are raised and then crushed. It is kinder to be clear from the beginning.

The city could also face lawsuits. If a worker with a record hurts someone on the job, the injured person could sue the city for careless hiring, and taxpayers would pay the bill. A checkbox at the start protects the city from that risk.

Many residents feel strongly about this issue. At a council meeting last spring, several speakers said they would not feel safe knowing that city workers had not been screened. A neighbor of mine who owns a bakery told me she always asks about records because she has been burned before.

Finally, the city has other ways to fill open jobs. It could raise starting pay, advertise in more places, or offer signing bonuses. Those steps would bring in more applicants without asking taxpayers to accept unknown risks. The council should reject the proposal and keep the application as it is.

Prompt (full-length practice): In your response, analyze both passages to determine which position is better supported. Use relevant and specific evidence from both sources to support your response. You have 45 minutes.

After You Score Yourself — What a Strong Response Notices

Score your response with the 2-1-0 lines first. Then see which of these points you caught. You don’t need every one to score well. You need a clear choice and the evidence to back it.

Passage A’s evidence: numbers from before and during the trial (4 percent of applicants with a record reached an interview before, 11 percent during), how many were hired (52) and stayed a year (46, or 88 percent, against 84 percent for other new hires), the cost of empty jobs ($310,000 in overtime), and the fact that jobs with children, cash, or city vehicles still get a full check before any offer.

Passage A’s limit: it is one small trial, in two departments, for eighteen months. Passage A admits this and plans to keep tracking. A strong response can name this limit and still choose A.

Passage B’s fair point: a short trial in two departments cannot prove what will happen across the whole city over many years.

Passage B’s weak spots: “tried harder because people were watching” is a guess with no evidence. The lawsuit worry and the speakers’ fear that workers “had not been screened” skip over the fact that the plan still runs a background check before anyone is hired. The bakery story is one person’s experience. The other ideas (higher pay, more ads, bonuses) come with no costs or results.

A thesis that works: “Passage A is better supported because it measures what happened when the city tried the plan, while Passage B relies on guesses, one story, and fears the plan already answers.”

If you chose B: scorers can credit either choice when it is backed by evidence from the passages, so your work still counts. Here, though, B is hard to defend. Count how many of B’s points have numbers or records behind them, then compare that with A.




Unit 3 — Grammar and Language

This unit follows Language targets L.1.1 through L.1.9 and L.2.1 through L.2.4, in the same order as the Assessment Guide. On the GED® test, these skills show up as drop-down items inside passages. A good edit keeps the meaning and makes the sentence clearer.

Grammar Words Used in This Unit

Nobody is born knowing these words, and plenty of people were never taught them. This unit uses eight of them. Each one has its real name, what it means in plain words, and an example. Come back to this box whenever a chapter uses one.

Noun. A word that names a person, place, thing, or idea. Example: “The counselor left a note on the desk.” Counselor, note, and desk are nouns. Ideas count too: freedom, patience, hope.

Verb. A word that shows an action or a state of being: what someone does or is. Example: “Marcus signs the form. The form is late.” Signs and is are verbs.

Subject. The person or thing a sentence is about: who or what does the verb. Find the verb, then ask “who or what?” Example: “The mail cart came late.” Who or what came? The mail cart. That is the subject. (Chapter 14 matches subjects and verbs.)

Pronoun. A word that stands in for a noun so you don’t have to repeat it: I, you, he, she, it, we, they, me, him, her, us, them. Example: “Rita lost her ID, so she asked for a new one.” Her and she stand in for Rita. (Chapter 15 shows which pronoun goes where.)

Preposition. A small word that shows how one thing connects to another, often where or when: in, on, at, by, to, from, with, after, under. Example: “The tray is on the cart by the door.” On and by are prepositions.

Clause. A group of words with its own subject and its own verb. An independent clause can stand alone as a sentence. A dependent clause can’t; it needs the rest of the sentence. Example: “When the count clears, we go to chow.” “When the count clears” is a dependent clause. “We go to chow” is an independent clause. (Chapters 18 and 23 use clauses.)

Conjunction. A joining word that connects words or ideas: and, but, or, so, because, although, when. Example: “I studied all week, but the test got moved.” But joins the two ideas.

Infinitive. The word to plus the plain form of a verb: to read, to write, to pass. Example: “I want to pass the GED.” To pass is an infinitive. When to comes before a noun instead (to the library), it is a preposition.




Chapter 13 — L.1.1: Frequently Confused Words and Homonyms

GED® test targets: L.1.1

Inside Start — Notice on the Board

Fictional practice document; procedures differ by facility.

Posted notice draft: “Their will be no library cart this week. It’s day has changed.”

Guided: Correct the two confused words.

Answer: “There will be no library cart this week. Its day has changed.” There is right because the sentence says something exists (there will be). Their shows ownership. Its shows possession; it’s means it is, and “it is day” does not make sense.

Understanding the Skill

L.1.1 asks you to edit errors involving frequently confused words, homonyms, and contractions. Homonyms or homophones may sound alike but differ in spelling and meaning. A contraction combines words with an apostrophe.

Breaking It Down

Use meaning and grammar, not sound alone. There points to a place or says that something exists (there is, there will be); their shows possession; they’re means they are. Its shows possession; it’s means it is. Your shows possession; you’re means you are. To marks direction or an infinitive; too means also or excessively; two is a number.

Other common pairs include passed/past, affect/effect, accept/except, than/then, loose/lose, principal/principle, complement/compliment, and fewer/less. Learn the job and meaning of each word in a sentence.

Seeing It in Action

Incorrect: The managers changed there policy because their expecting two new contracts. Correct: The managers changed their policy because they’re expecting two new contracts. Their is possessive; they’re expands to they are.

How the GED® Test Checks This

Drop-down editing question: “The new schedule had a positive affect on attendance.” Choose the correction. Answer: effect. In this sentence the word is a noun naming a result. Affect is usually a verb meaning influence.

Common Mistakes

Do not add an apostrophe to every possessive word. Pronouns such as its, yours, ours, and theirs do not use possessive apostrophes. Expand a contraction to test it: if “it is” fits, use it’s.

What You Need to Remember

Choose the word by its meaning and grammatical job. When possible, test a contraction by expanding it.

Independent Practice — Chapter 13

Cover the answers while you work. (Inside) items are fictional; the others use outside settings, like the test.

Edit-in-passage practice. Choose the best option for each numbered spot, as you would in a drop-down item.

(Inside) “The education department posted (1) [A. it’s B. its C. its’ D. it is] new class list. Learners who (2) [A. passed B. past C. pass’d D. pased] the reading check may sign up.”

(Outside) “The council will (3) [A. except B. excess C. expect D. accept] comments until Friday. Residents (4) [A. who’s B. whom C. whose D. who] homes are near the road should attend, because the project will (5) [A. effect B. affect C. effects D. affection] traffic.”

Answer Check — Chapter 13

1. B. its (possessive). A and D mean “it is”; C is never correct. 2. A. passed (verb, past tense of pass). B is a noun or adjective (the past); C and D are misspellings. 3. D. accept (receive). A means “leave out”; B and C are different words. 4. C. whose (possessive). A means “who is.” B and D do not show ownership. 5. B. affect (verb, influence). A is usually a noun; C is a plural noun; D is unrelated.




Chapter 14 — L.1.2: Straightforward Subject-Verb Agreement

GED® test targets: L.1.2

Inside Start — Laundry Notice

Fictional practice document; procedures differ by facility.

Laundry notice draft: “Each laundry bag go in the bin with the name tag showing.”

Guided: Fix the verb.

Answer: “Each laundry bag goes in the bin with the name tag showing.” The subject, bag, is singular, so the verb must be singular: goes.

Understanding the Skill

A subject names who or what the sentence is about. A verb expresses action or a state of being. In standard written English, a singular subject generally takes a singular verb, and a plural subject takes a plural verb.

Breaking It Down

Present tense can feel backward: the worker checks, but the workers check. Forms of be change more visibly: I am, you are, she is, we are, they are. Identify the true subject before choosing the verb.

Seeing It in Action

Incorrect: The safety light flash when the door opens. Correct: The safety light flashes when the door opens. Subject: light, singular. Verb: flashes, singular.

Incorrect: The reports shows a decline. Correct: The reports show a decline. Subject: reports, plural.

How the GED® Test Checks This

Question: “Each machine require a separate inspection.” Which edit is needed? Answer: requires. Each is singular, so the verb must be singular.

Common Mistakes

Do not match the verb to the nearest noun automatically. In “The box of tools is missing,” tools is plural, but the subject is box.

What You Need to Remember

Find the complete verb, find who or what does the action or is in that state, and make the verb agree with that subject.

Independent Practice — Chapter 14

Cover the answers while you work. (Inside) items are fictional; the others use outside settings, like the test.

Edit-in-passage practice. Choose the correct verb for each numbered spot.

(Inside) “The new mop buckets (1) [A. is B. be C. was D. are] in the closet. The supply sheet (2) [A. list B. lists C. listing D. are listing] every item.”

(Outside) “Each volunteer (3) [A. receive B. are receiving C. receives D. have received] a badge. The volunteers (4) [A. meet B. meets C. is meeting D. has met] in the lobby.”

Answer Check — Chapter 14

1. D. buckets is plural. A and C are singular; B is not standard. 2. B. sheet is singular. A is plural; C is not a complete verb; D is plural. 3. C. Each volunteer is singular. A, B and D are plural forms. 4. A. volunteers is plural. B, C and D are singular.




Chapter 15 — L.1.3: Pronoun Usage, Agreement, Reference, and Case

GED® test targets: L.1.3

Inside Start — The Mattress Request

Fictional practice document; procedures differ by facility.

Request form draft: “Me and my bunkie need new mattresses.”

Guided: Fix the pronoun.

Answer: “My bunkie and I need new mattresses.” Test it by removing “my bunkie”: you would say “I need,” not “me need.” Naming the other person first is the standard written order.

Understanding the Skill

A pronoun replaces a noun. Its antecedent is the noun it refers to. Pronouns must agree with antecedents, refer clearly, and use the correct case.

Pronoun-Antecedent Agreement

Incorrect: The applicants must bring his identification. Clear revision: Applicants must bring their identification. The plural pronoun matches the plural antecedent. Many style guides accept singular they when gender is unknown or irrelevant (Each applicant should bring their identification); when editing, a plural subject is the safest repair.

Clear Pronoun Reference

Unclear: When Lena spoke to Maria, she was upset. Who was upset? Clear revisions: Lena was upset when she spoke to Maria. Or: When Lena spoke to Maria, Maria was upset.

Pronoun Case

Subject pronouns perform the action: I, he, she, we, they, who. Object pronouns receive action or follow prepositions: me, him, her, us, them, whom. Possessive forms show ownership: my, mine, her, hers, their, theirs.

Correct: Devon and I completed the report. Correct: The supervisor thanked Devon and me. Remove Devon to test: I completed; thanked me.

How the GED® Test Checks This

Editing item: “The manager gave Rosa and I the keys.” Answer: change I to me because the pronoun receives the action gave.

Common Mistakes

Do not use myself as a formal-sounding replacement for I or me. Myself is reflexive or emphatic: I reminded myself; I myself checked. Do not leave pronouns with two possible antecedents.

What You Need to Remember

Make the pronoun agree, make its reference unmistakable, and use the form required by its job.

Independent Practice — Chapter 15

Cover the answers while you work. (Inside) items are fictional; the others use outside settings, like the test.

Edit-in-passage practice. Choose the best option for each numbered spot.

(Inside) “The teacher gave my study partner and (1) [A. me B. I C. myself D. mine] the practice test. All learners should bring (2) [A. they’re B. there C. their D. its] workbooks.”

(Outside) “When Ana called Rita, (3) [A. she B. her C. herself D. Rita] answered on the first ring. The company and (4) [A. it’s B. its C. their’s D. its’] workers signed the agreement.”

Answer Check — Chapter 15

1. A. me is the object of gave (test: “gave me”). B is a subject pronoun; C is reflexive; D is possessive. 2. C. their (plural possessive for “all learners”). A and B are confused words; D refers to things. 3. D. Rita. Using “she” would leave two possible antecedents. B is an object pronoun; C is reflexive. 4. B. its (the company’s). A means “it is”; C and D are never correct.




Chapter 16 — L.1.4: Standard Written English Usage

GED® test targets: L.1.4

Inside Start — The Letter That Has to Be Formal

Fictional practice document; procedures differ by facility.

Draft of a letter to a vocational program: “I should of wrote sooner but I couldn’t get no envelope.”

Guided: Rewrite it in standard written English for a formal reader.

Answer: “I should have written sooner, but I was not able to get an envelope.” The way you talk with people on your unit is a real, rule-governed way of speaking. A letter to a program is a formal situation, and L.1.4 asks you to switch to standard written English when the situation calls for it.

Understanding the Skill

L.1.4 asks you to edit nonstandard or informal usage when formal written English is expected. Spoken dialects are systematic forms of language, not signs of low intelligence. The test asks whether a sentence matches the conventions used in formal academic and workplace writing.

Breaking It Down

Use standard verb forms and conventional expressions: should have, not should of; could have, not could of; try to finish, not try and finish when the intended meaning is attempt; fewer items for countable nouns and less time for uncountable amounts.

Seeing It in Action

Informal: We was supposed to meet, but he don’t have the form. Formal standard revision: We were supposed to meet, but he doesn’t have the form.

Awkward usage: The reason is because the alarm failed. Clear standard revision: The reason is that the alarm failed. Or: The delay occurred because the alarm failed.

How the GED® Test Checks This

Question: Which revision is standard? A. She should of called. B. She should have called. Answer: B. Have is part of the verb phrase; of is a preposition.

Common Mistakes

Do not replace every ordinary expression with a stiff one. “Use” is often clearer than “utilize.” Standard usage means conventional and clear, not unnecessarily fancy.

What You Need to Remember

Edit for the formal context while respecting the difference between language variety and intelligence.

Independent Practice — Chapter 16

Cover the answers while you work. (Inside) items are fictional; the others use outside settings, like the test.

Edit-in-passage practice. Choose the standard written form.

(Inside) “I (1) [A. could have B. could of C. could’ve of D. coulda] finished sooner. I will (2) [A. try and B. tried to C. try to D. try too] finish this week.”

(Outside) “The reason the bridge closed (3) [A. is because B. being that C. was because of D. is that] the cables failed. There were (4) [A. less B. fewer C. lesser D. least] cars on the road afterward.”

Answer Check — Chapter 16

1. A. could have. B uses “of” instead of have; C adds “of” after could’ve, which already contains have; D is informal. 2. C. try to. A is informal; B changes the tense; D confuses to and too. 3. D. is that. A and C are redundant; B is nonstandard. 4. B. fewer (countable cars). A, C and D are for amounts or are the wrong form.




Chapter 17 — L.1.5: Dangling Modifiers, Misplaced Modifiers, and Word Order

GED® test targets: L.1.5

Inside Start — Who Mopped What?

Fictional practice document; procedures differ by facility.

Work-assignment note draft: “Mopped twice a shift, the kitchen crew keeps the floor safe.”

Guided: What does the sentence accidentally say? Fix it.

Answer: It says the crew was mopped. Revision: “The kitchen crew mops the floor twice a shift to keep it safe.” Put the describing words next to what they describe.

Understanding the Skill

A modifier describes or limits another word. A misplaced modifier sits too far from what it describes. A dangling modifier has no logical word to modify. Illogical word order creates an unintended meaning.

Breaking It Down

Place descriptive phrases beside the intended word. When a sentence opens with an -ing or -ed phrase, the subject immediately after the comma should perform or experience that action.

Seeing It in Action

Dangling: After reviewing the file, the error was obvious. The error did not review. Correct: After reviewing the file, Malik noticed the obvious error.

Misplaced: The clinic nearly treated 200 patients every week. Nearly appears to mean it did not quite treat them. If the meaning is approximately 200, write: The clinic treated nearly 200 patients every week.

Misplaced: She served sandwiches to the workers on paper plates. Clear: She served the workers sandwiches on paper plates. Dangling: Covered in fresh paint, the supervisor inspected the wall. The supervisor is not covered in paint. Clear: The supervisor inspected the wall, which was covered in fresh paint.

How the GED® Test Checks This

Editing question: “Walking through the warehouse, the alarm began to ring.” Best revision: “While Tasha was walking through the warehouse, the alarm began to ring.”

Common Mistakes

Do not fix a dangling modifier by changing punctuation alone. Supply the logical subject. Read literally: who is walking, reviewing, or covered in paint?

What You Need to Remember

Put modifiers close to what they modify, and make the grammatical subject match the opening description.

Independent Practice — Chapter 17

Cover the answers while you work. (Inside) items are fictional; the others use outside settings, like the test.

Choose the best revision.

1. (Inside) “Folded neatly, the cart held the laundry slips.” A. Folded neatly, the cart held the laundry slips. B. The cart, folded neatly, held the laundry slips. C. The cart held the neatly folded laundry slips. D. Neatly the cart folded held the laundry slips.

2. (Outside) “Driving to work, a deer ran across the road.” A. Driving to work, a deer ran across the road. B. A deer ran across the road, driving to work. C. Driving, the deer ran to work. D. While I was driving to work, a deer ran across the road.

3. (Outside) “She almost ate the whole pizza by herself, leaving one slice.” Which word order best matches the meaning that one slice was left? A. She ate almost the whole pizza by herself, leaving one slice. B. She almost ate the whole pizza. C. Almost she ate the whole pizza. D. She ate the whole almost pizza.

Answer Check — Chapter 17

1. C. The slips, not the cart, were folded. A and B say the cart was folded; D is garbled. 2. D. It supplies the person who was driving. A and B say the deer was driving; C changes the meaning. 3. A. “Ate almost the whole pizza” means she ate nearly all of it. B means she nearly ate but did not; C and D are illogical word order.




Chapter 18 — L.1.6: Parallel Structure, Coordination, and Subordination

GED® test targets: L.1.6

Inside Start — The Sign-Up Sheet

Fictional practice document; procedures differ by facility.

Program sign-up sheet draft: “Class members must bring a pencil, reading the chapter, and to arrive ready.”

Guided: Make the list parallel.

Answer: “Class members must bring a pencil, read the chapter, and arrive ready.” Three equal jobs get three matching verb forms: bring, read, arrive.

Understanding the Skill

Parallel structure uses matching grammatical forms for ideas with equal roles. Coordination joins equal ideas. Subordination makes one idea dependent on another and shows which idea carries greater weight.

Parallel Structure

Not parallel: The job requires lifting boxes, accurate records, and to answer calls. Parallel: The job requires lifting boxes, keeping accurate records, and answering calls.

Paired forms must match: The policy is not only costly but also difficult to enforce. Comparisons should be logical: The wages at Plant A are higher than those at Plant B, not higher than Plant B.

Coordination

Coordinating conjunctions (for, and, nor, but, or, yet, so) join words, phrases, or independent clauses. “The route is longer, but it serves more riders.” The comma marks two independent clauses joined by but.

Subordination

Subordinating words include because, although, when, if, while, since, unless, and after. “Although the route is longer, it serves more riders” makes the concession dependent and emphasizes the main result.

How the GED® Test Checks This

Editing item: “The training improved accuracy and workers completed tasks faster.” If both results are equal, revise to “The training improved accuracy and increased task speed,” or use two parallel clauses: “Workers became more accurate and completed tasks faster.”

Common Mistakes

Do not join unequal forms in a list. Do not use subordination that reverses the intended emphasis. Do not place a comma between two independent clauses without a conjunction or semicolon.

What You Need to Remember

Match equal ideas, coordinate equal clauses, and subordinate background, cause, condition, time, or concession.

Independent Practice — Chapter 18

Cover the answers while you work. (Inside) items are fictional; the others use outside settings, like the test.

Choose the best revision for each sentence.

1. (Inside) “Kitchen workers must wash their hands, wearing hairnets, and to check the temperature log.” A. No change B. must washing their hands, wear hairnets, and checking the temperature log C. must wash their hands, wear hairnets, and check the temperature log D. must wash their hands, wearing hairnets, and check the temperature log

2. (Outside) “The library is open late. Many students use it.” Which revision best combines the sentences with subordination? A. The library is open late, many students use it. B. Open late the library many students use. C. The library is open late and, many students use it. D. Because the library is open late, many students use it.

3. (Outside) “The plan is not only cheap but also it is quick.” A. No change B. The plan is not only cheap but also quick. C. The plan not only is cheap but quick. D. Not only the plan is cheap but quick also.

Answer Check — Chapter 18

1. C. Three matching verbs: wash, wear, check. A and D mix forms; B uses the wrong forms after must. 2. D. Because makes the cause dependent and keeps the main result clear. A is a comma splice; C misplaces the comma; B is garbled. 3. B. Paired forms match: cheap / quick. A and C break the pairing; D is out of order.




Chapter 19 — L.1.7: Agreement in Complex Situations

GED® test targets: L.1.7

Inside Start — The Commissary List

Fictional practice document; procedures differ by facility.

Commissary notice draft: “The list of new items are posted on the board. Neither the chips nor the soups is on sale.”

Guided: Fix both verbs.

Answer: “The list of new items is posted on the board.” The subject is list, not items. “Neither the chips nor the soups are on sale.” With nor, the verb agrees with the nearer subject, soups, which is plural.

Understanding the Skill

L.1.7 extends agreement to compound subjects, inverted sentences, collective nouns, indefinite pronouns, interrupting phrases, and other constructions where the true subject is less obvious. Official wording: “Edit to correct errors in subject-verb or pronoun antecedent agreement in more complicated situations (e.g., with compound subjects, interceding phrases, or collective nouns).”

Compound and Joined Subjects

Subjects joined by and are usually plural: The driver and the dispatcher are ready. With or or nor, the verb often agrees with the nearer subject: Neither the supervisors nor the manager is available; neither the manager nor the supervisors are available.

Indefinite Pronouns and Collective Nouns

Words such as each, everyone, somebody, either, neither, and anyone are singular in formal agreement: Everyone is ready. Many, few, and several are plural. All and some depend on the noun: Some water is gone; some files are gone.

A collective noun names a group. In American standard usage, the committee is usually singular when acting as one unit: The committee approves the plan. If members act separately, revise for clarity: The committee members disagree.

Inverted Sentences and Interrupting Phrases

In “There are three reasons,” reasons is the subject. In “Across the road stands an empty warehouse,” warehouse is the subject. Ignore interrupting phrases: The quality of the samples is consistent.

How the GED® Test Checks This

Question: “Neither the new schedule nor the revised routes solves the staffing shortage.” Is the verb correct? Answer: No. With nor, the verb agrees with the nearer subject, routes, which is plural. The correct verb is solve. Always check the actual nearer subject.

Common Mistakes

Do not let a phrase beginning with of control the verb. Do not assume there is the subject. Rebuild the sentence in normal order when needed.

What You Need to Remember

Hard agreement gets easier once you find the true subject and decide whether it is singular, plural, or joined.

Independent Practice — Chapter 19

Cover the answers while you work. (Inside) items are fictional; the others use outside settings, like the test.

Edit-in-passage practice. Choose the correct verb or pronoun.

(Inside) “The box of envelopes (1) [A. are B. were C. is D. be] on the cart. Neither the stamps nor the paper (2) [A. is B. are C. were D. have been] sold out.”

(Outside) “There (3) [A. is B. has been C. was D. are] three reasons for the delay. The committee announced (4) [A. their B. its C. it’s D. there] decision on Monday.”

Answer Check — Chapter 19

1. C. The subject is box (singular); “of envelopes” is an interrupting phrase. A, B and D do not agree. 2. A. With nor, the verb agrees with the nearer subject, paper (singular). B, C and D are plural. 3. D. The subject is reasons (plural); the sentence is inverted. A, B and C are singular. 4. B. The committee acts as one unit, so its. A treats it as plural; C means “it is”; D is a place word.




Chapter 20 — L.1.8: Wordiness and Awkward Construction

GED® test targets: L.1.8

Inside Start — The Wordy Notice

Fictional practice document; procedures differ by facility.

Laundry notice draft: “Due to the fact that the dryer is broken at this point in time, laundry will be returned later than usual.”

Guided: Cut the wordiness without losing meaning.

Answer: “Because the dryer is broken, laundry will be returned later than usual.” “Due to the fact that” becomes “because,” and “at this point in time” adds nothing the present tense does not already say.

Understanding the Skill

Wordiness uses more language than meaning requires. Awkward construction makes relationships difficult to follow. Effective revision preserves the full idea while making it direct and readable.

Common Sources of Wordiness

Empty openings: “It is important to note that attendance increased” becomes “Attendance increased.” Redundant pairs: “final outcome” becomes “outcome”; “past history” becomes “history.” Inflated phrases: “due to the fact that” becomes “because.”

Seeing It in Action

Wordy: At this point in time, the agency is in the process of conducting a review of the policy. Clear: The agency is reviewing the policy.

Awkward: The reason the project was delayed was due to there being a shortage of parts. Clear: A parts shortage delayed the project.

How the GED® Test Checks This

Choose the revision that is concise without deleting essential meaning. Shortest is not automatically best. “The report, which was written by Chen, recommends inspection” may need the authorship; if so, “Chen’s report recommends inspection” is both concise and complete.

Common Mistakes

Do not remove qualifications such as may, often, or under these conditions if they protect accuracy. Concision must not turn a careful claim into an absolute one.

What You Need to Remember

Cut repetition, strengthen verbs, and keep every qualification the meaning needs.

Independent Practice — Chapter 20

Cover the answers while you work. (Inside) items are fictional; the others use outside settings, like the test.

Choose the most concise revision that keeps the full meaning.

1. (Inside) “In my personal opinion, I think that the GED class is helpful and useful.” A. No change B. In my opinion, I personally think the class is helpful and useful to me. C. The GED class. D. I think the GED class is helpful.

2. (Outside) “The meeting was postponed until a later date in the future.” A. No change B. The meeting was postponed until later in the future date. C. The meeting was postponed. D. Meeting postponed future.

3. (Outside) “The results may suggest that the program helped some participants.” Which revision is concise without losing accuracy? A. The results may suggest the program helped some participants. B. The results prove the program helped. C. The program helped. D. Results.

Answer Check — Chapter 20

1. D. “Personal opinion” and “I think” repeat each other, as do “helpful and useful.” C deletes meaning; B adds more clutter. 2. C. “Postponed” already means moved to a later time. B and D are awkward or incomplete. 3. A. It keeps “may,” “suggest,” and “some”; only the empty word “that” is cut. B and C turn a careful claim into an absolute one; D deletes the meaning.




Chapter 21 — L.1.9: Transitional Words and Phrases

GED® test targets: L.1.9

Inside Start — The Broken Microwave

Fictional practice document; procedures differ by facility.

Unit note draft: “The microwave was broken all week. ___, many people ate their soup cold.”

Guided: Choose the transition: However / As a result / For example / Similarly.

Answer: As a result. Cold soup is the result of the broken microwave. However would signal a contrast that is not there.

Understanding the Skill

Transitions show how ideas relate within and between sentences and paragraphs. Effective transitions are logical, not decorative.

Relationship Categories

Addition: also, moreover, in addition. Contrast: however, in contrast, nevertheless. Cause or result: because, therefore, consequently. Example: for example, for instance. Sequence: first, next, finally. Concession: although, even though, admittedly.

Seeing It in Action

The online course takes longer to finish. However, it can be completed from home. However correctly signals a competing advantage. Therefore would falsely suggest that working from home is a result of the longer course.

How the GED® Test Checks This

Drop-down item: “The first survey included only ten people. ___, its results should be interpreted cautiously.” Answer: Therefore or For that reason. The second sentence is a conclusion from the first.

Paragraph Transitions

A transition can repeat a key idea with development: “Cost is not the only concern. Safety also affects the decision.” This is often clearer than forcing a single transition word.

Common Mistakes

Do not choose a transition because it sounds formal. Identify the relationship first. Avoid stacking several transitions: “However, on the other hand, nevertheless” is clutter, not precision.

What You Need to Remember

Transitions are road signs for logic. The sign must match the turn.

Independent Practice — Chapter 21

Cover the answers while you work. (Inside) items are fictional; the others use outside settings, like the test.

Choose the best transition for each blank.

1. (Inside) “The commissary ran out of stamps. ___, many letters went out a week late.” A. However B. As a result C. For instance D. Similarly

2. (Outside) “Solar panels lower electric bills. ___, they can be expensive to install.” A. However B. Therefore C. For example D. As a result

3. (Outside) “Many plants need full sun. ___, tomatoes and peppers grow best with six or more hours of light.” A. Nevertheless B. In contrast C. For example D. Instead

Answer Check — Chapter 21

1. B. Late letters result from the shortage. A signals contrast; C and D signal example and comparison. 2. A. The second sentence gives a drawback. B and D signal a result that is not there; C signals an example. 3. C. Tomatoes and peppers are examples. A, B and D signal contrast or replacement.




Chapter 22 — L.2.1: Capitalization

GED® test targets: L.2.1

Inside Start — A Line in a Letter Home

Fictional practice document; procedures differ by facility.

Letter draft: “i start the ged class in january, and mom says aunt rosa is proud of me.”

Guided: Fix the capitalization.

Answer: “I start the GED class in January, and Mom says Aunt Rosa is proud of me.” I is always capitalized; GED is an official name; months are proper nouns; Mom is capitalized when it is used as a name, and Aunt is capitalized as part of a name.

Understanding the Skill

L.2.1 asks you to correct capitalization errors. Capitalize the first word of a sentence, proper nouns and adjectives, official titles used with names, and appropriate words in titles.

Seeing It in Action

Correct: On Tuesday, Director Maya Chen met with the Ohio Safety Board. (In this example, Ohio Safety Board is the official name of a fictional state agency, so every word is capitalized.) If you mean any safety board in general, use lowercase: The director met with a state safety board. Capitalize a region only when it is a recognized name: the Midwest, but western Ohio.

In a title, capitalize the first and last words and major words. Style systems vary on short words, but a GED editing item will provide a clearly defensible correction.

How the GED® Test Checks This

Question: “The committee will meet in april at city hall.” Correction: April and City Hall if that phrase is the official building name.

Common Mistakes

Do not capitalize a common noun merely because it seems important: the policy, the department’s policy. Capitalize the official name: Department of Labor.

What You Need to Remember

Capitals mark sentence beginnings and specific names, not importance.

Independent Practice — Chapter 22

Cover the answers while you work. (Inside) items are fictional; the others use outside settings, like the test.

Choose the correctly capitalized version.

1. (Inside) A. I am taking the GED in March. B. i am taking the ged in march. C. I am taking the Ged in march. D. I Am Taking The GED In March.

2. (Outside) A. The Mayor spoke at the meeting. B. Mayor daniels spoke at the Meeting. C. mayor Daniels spoke at the meeting. D. Mayor Daniels spoke at the meeting.

3. (Outside) A. We drove south to the grand canyon. B. We drove south to the Grand Canyon. C. We drove South to the Grand Canyon. D. we drove south to the grand Canyon.

Answer Check — Chapter 22

1. A. I, GED and March are capitalized. B misses all three; C misspells the official abbreviation; D capitalizes every word. 2. D. A title is capitalized before a name. A capitalizes a general title; C leaves the title lowercase before a name; B lowercases the name and capitalizes a common noun. 3. B. A direction is lowercase; the Grand Canyon is a proper name. A and C each miss one rule; D misses two.




Chapter 23 — L.2.2: Run-ons, Fused Sentences, and Fragments

GED® test targets: L.2.2

Inside Start — The Follow-Up Request

Fictional practice document; procedures differ by facility.

Follow-up request draft: “I turned in a request last week, I have not heard back. Because my name was spelled wrong.”

Guided: Find the comma splice and the fragment, then repair both.

Answer: “I turned in a request last week, but I have not heard back because my name was spelled wrong.” The comma alone could not join two complete thoughts, so “but” joins them. “Because my name was spelled wrong” cannot stand alone, so it is attached to the sentence it explains. The meaning stays the same.

Understanding the Skill

An independent clause can stand as a sentence. A run-on incorrectly joins independent clauses. A fused sentence uses no punctuation; a comma splice, a kind of run-on, uses only a comma. A fragment is the opposite problem: less than one complete thought punctuated as a sentence. Official L.2.2 covers all three: “Edit to eliminate run-on sentences, fused sentences, or sentence fragments.”

Four Reliable Repairs

Fused: The alarm sounded everyone left. Repair 1: The alarm sounded. Everyone left. Repair 2: The alarm sounded, so everyone left. Repair 3: The alarm sounded; everyone left. Repair 4: When the alarm sounded, everyone left.

Sentence Fragments

A fragment is punctuated as a sentence but lacks a complete independent clause. Fragment: Because the office closed early. Repair: We returned Monday because the office closed early.

How the GED® Test Checks This

Editing item: “The office was closed, we returned Monday.” Correct choices include a period, a semicolon, or a comma plus so. A comma alone is not enough.

Common Mistakes

Do not split every long sentence. Length does not create a run-on; incorrectly joined independent clauses do. A sentence can be long and correctly structured.

What You Need to Remember

When two complete thoughts meet, use a correct boundary: period, semicolon, comma plus coordinating conjunction, or subordination.

Independent Practice — Chapter 23

Cover the answers while you work. (Inside) items are fictional; the others use outside settings, like the test.

Choose the best repair.

1. (Inside) “The cart came late, nobody got their books.” A. No change B. The cart, came late, nobody got their books. C. The cart came late nobody got their books. D. The cart came late, so nobody got their books.

2. (Outside) “The store closed early. Because the power went out.” A. No change B. The store closed early because the power went out. C. The store closed early, the power went out. D. Because the power went out.

3. (Outside) “The test was hard I passed it anyway.” A. No change B. The test was hard, I passed it anyway. C. Although the test was hard, I passed it. D. The test was hard. Anyway passed.

Answer Check — Chapter 23

1. D. A comma plus so joins two complete thoughts. A and B are comma splices; C is a fused sentence. 2. B. The fragment becomes part of a complete sentence. A keeps the fragment; C creates a comma splice; D is still a fragment. 3. C. Subordination fixes the fused sentence and shows the contrast. A is fused; B is a comma splice; D creates a fragment.




Chapter 24 — L.2.3: Apostrophes With Possessive Nouns

GED® test targets: L.2.3

Inside Start — Whose Is It?

Fictional practice document; procedures differ by facility.

Kitchen work-assignment note: “The three cooks aprons go in the bin after each shift. Marcus apron needs a new tie.”

Guided: Add the apostrophes.

Answer: “The three cooks’ aprons” (plural owners ending in s: apostrophe after the s) and “Marcus’s apron” (one owner: add ’s; some style guides also accept Marcus’).

Understanding the Skill

A possessive noun shows ownership or association. Add ’s to most singular nouns: the worker’s badge. Add an apostrophe after a regular plural ending in s: the workers’ badges. For an irregular plural not ending in s, add ’s: the children’s coats.

Seeing It in Action

One manager: the manager’s office. Several managers sharing an office: the managers’ office. Two people with separate offices: Lena’s and Omar’s offices. Joint ownership: Lena and Omar’s project.

How the GED® Test Checks This

Question: “The three drivers routes were changed.” Correction: drivers’ routes because the routes belong to multiple drivers.

Common Mistakes

Do not use an apostrophe to form an ordinary plural: permits, not permit’s. Do not confuse its, the possessive pronoun, with it’s, the contraction for it is.

What You Need to Remember

Decide whether the noun is singular or plural, then place the apostrophe to show possession.

Independent Practice — Chapter 24

Cover the answers while you work. (Inside) items are fictional; the others use outside settings, like the test.

Choose the correct possessive.

1. (Inside) “My (1) [A. bunkies B. bunkies’ C. bunkie’s D. bunkie] radio needs batteries.” (one bunkie)

2. (Outside) “The (2) [A. children’s B. childrens’ C. childrens D. childs’] library opens at noon.”

3. (Outside) “Both (3) [A. team’s B. teams’s C. teams D. teams’] coaches shook hands.” (two teams)

Answer Check — Chapter 24

1. C. One owner: add ’s. A is a plain plural; B is a plural possessive; D shows no possession. 2. A. Children is an irregular plural, so add ’s. C shows no possession; B and D are never correct. 3. D. Two teams: apostrophe after the s. A is singular; C shows no possession; B is never correct.




Chapter 25 — L.2.4: Punctuation for Sentence Boundaries and Clarity

GED® test targets: L.2.4

Inside Start — The Class Supply List

Fictional practice document; procedures differ by facility.

Class notice draft: “Bring: your ID card a pencil and your workbook.”

Guided: Fix the punctuation.

Answer: “Bring your ID card, a pencil, and your workbook.” Commas separate items in a series. The colon must go, because a colon should not come between a verb and its objects. If you want a colon, finish the clause first: “Bring three things: your ID card, a pencil, and your workbook.”

Understanding the Skill

L.2.4 covers punctuation needed to separate clauses, phrases, and items and to clarify meaning. The GED® test focuses on functional punctuation, not decorative preference.

Commas

Use a comma after an introductory dependent clause: Although the rain stopped, the road remained closed. Use commas around nonessential information: The west entrance, which was repaired last year, is closed again. Do not set off essential information: Workers who handle chemicals need special training.

Use commas in a series and between independent clauses joined by a coordinating conjunction: We checked the doors, windows, and alarms. The office closed, but the crew remained.

Semicolons and Colons

A semicolon joins closely related independent clauses: The first test failed; the team revised the design. A colon follows a complete clause and introduces a list, explanation, or example: Bring three items: identification, the notice, and proof of address.

Dashes, Parentheses, and Quotation Marks

Dashes can emphasize an interruption or added information. Parentheses make information less central. Quotation marks identify direct speech or quoted language. Punctuation placement must preserve the sentence’s structure.

How the GED® Test Checks This

Drop-down editing items in a passage may ask where a comma belongs, which end mark fits, or how two clauses should be punctuated. (Fragments are L.2.2; see Chapter 23.) Read the whole sentence before editing. Punctuation follows grammar and meaning.

Common Mistakes

Do not put a comma wherever you pause while speaking. Do not use a colon after an incomplete phrase such as “The supplies include: gloves and masks.” Correct: “The supplies include gloves and masks,” or “Bring these supplies: gloves and masks.”

What You Need to Remember

Use punctuation to show sentence structure, separate ideas correctly, and prevent ambiguity.

Independent Practice — Chapter 25

Cover the answers while you work. (Inside) items are fictional; the others use outside settings, like the test.

Choose the correctly punctuated version.

1. (Inside) A. Bring your workbook a pencil and an eraser. B. Bring your workbook, a pencil, and an eraser. C. Bring: your workbook, a pencil, and an eraser. D. Bring your workbook, a pencil and, an eraser.

2. (Outside) The speaker has only one brother. Choose the correctly punctuated version. A. My brother who lives in Texas, is visiting. B. My brother who lives in Texas is visiting. C. My brother, who lives in Texas, is visiting. D. My brother, who lives in Texas is visiting.

3. (Outside) A. The test failed; the team redesigned the part. B. The test failed, the team redesigned the part. C. The test failed; and the team redesigned the part. D. The test failed: and the team redesigned the part.

Answer Check — Chapter 25

1. B. Commas separate items in a series. A has none; C puts a colon between the verb and its objects; D misplaces a comma. 2. C. With only one brother, “who lives in Texas” is nonessential and takes a pair of commas. A and D use only one comma; B would suggest the speaker has more than one brother. 3. A. A semicolon joins two independent clauses. B is a comma splice; C and D add a conjunction that the semicolon or colon does not need.




Chapter 26 — Editing and Revising Passages in Context

GED® test targets: L.1.1–L.1.9 and L.2.1–L.2.4, applied together in drop-down passage editing

Inside Start — Editing the Unit Notice

Fictional practice document; procedures differ by facility.

Unit notice draft: “Starting next week, the education department will offer two GED study groups, members must sign up on the program sheet. Each member need to bring there own workbook.”

Guided: Find three errors.

Answer: (1) Comma splice after “groups”: use a period or a semicolon. (2) “Each member need” → “Each member needs” (subject-verb agreement). (3) “there own” → “their own” (confused words). Real editing means fixing several kinds of errors in one passage.

GED language questions are often embedded in a passage. A good edit must fit the sentence and improve the paragraph’s purpose, organization, and flow.

A Passage-Editing Routine

Read the full paragraph before editing. Identify its purpose. For each numbered spot or drop-down, check meaning first, then sentence structure, grammar, usage, transitions, capitalization, and punctuation. After choosing an edit, reread the surrounding sentences.

Worked Editing Passage

Original: The community center opened a tool-lending program last spring, it allows residents to borrow equipment for home repairs. Each borrower must show identification and they must return tools within seven days. The program has served fewer people then expected. However, staff members believe the main problem is that many residents do not know it exists.

Edit 1: Replace the comma after spring with a period or semicolon because two independent clauses are joined. Edit 2: Revise the second sentence for concision and a consistent subject: Borrowers must show identification and return tools within seven days. Edit 3: Change then to than because a comparison follows fewer. The transition However is logical because staff interpretation contrasts with the disappointing participation.

GED-Style Digital Formats

A drop-down may offer verb forms or transitions. Drag-and-drop may ask where a sentence belongs. Select-an-area may ask you to mark an error. On paper, circle the tested words, write choices in the margin, or number possible sentence locations.

Choosing Whether to Revise

Sometimes “no change” is correct. Do not edit a sentence merely because another version sounds different. A revision must correct an error or clearly improve precision, logic, or flow without changing the intended meaning.

Final Test Strategy

For reading questions, predict an answer before studying choices when possible. Eliminate answers that are unsupported, too broad, too narrow, or responsive to a different question. For editing, identify the rule or relationship being tested. For the extended response, compare support rather than choosing by agreement. On the test, reading passages are longer (about 400–900 words), with six to eight questions on each one, and an editing passage runs about 350–450 words with several drop-downs. [Assessment Guide, pp. 85, 97]

What You Need to Remember

Read in context, edit for meaning and structure, and use rules as tools for clear communication.

Independent Practice — Chapter 26

Cover the answers while you work. (Inside) items are fictional; the others use outside settings, like the test.

Edit-in-passage practice. This passage is set outside the facility. Choose the best option for each numbered spot.

“The city (1) [A. has B. have C. are D. were] started a free bike-share program. Riders can borrow a bike at one station and return it at (2) [A. another, the B. another the C. another and, the D. another. The] program is paid for by a state grant. Last month, (3) [A. riders B. rider’s C. riders’ D. riders’s] complaints focused on broken bells. (4) [A. For example, B. However, C. Similarly, D. As a result] most riders rated the program as good or excellent.”

Answer Check — Chapter 26

1. A. The city (singular) has. B, C and D are plural or the wrong tense. 2. D. A period ends the first sentence and the next begins with a capital. A is a comma splice; B is a fused sentence; C adds a stray comma after and. 3. C. riders’ (plural owners). A shows no possession; B is singular; D is never correct. 4. B. Good ratings contrast with the complaints. A, C and D signal the wrong relationship.


Part 2 Final Check — Mixed GED®-Style RLA Assessment



Work alone. No passage in this check is set inside a facility; that is on purpose, because the real test will not be. Use separate paper. Give yourself about 60 minutes for items 1–14, then 45 minutes for the extended response on a different day if you need to.

Passage 1 (informational) — Items 1–3

The Riverside Public Library started a seed library two years ago. Residents “check out” packets of vegetable and flower seeds, grow the plants, and are asked to return some seeds from their harvest. In the first year, 310 residents borrowed seeds, but only 45 returned any. Library staff then added a free workshop on saving seeds. In the second year, 290 residents borrowed seeds and 120 returned them. Staff say the program still depends on donated seed packets, and they plan to ask local farms for help.

1. What is the main idea of the passage? A. A seed library grew more self-sustaining after staff added a seed-saving workshop, though it still relies on donations. B. The library will close the seed program. C. Residents dislike gardening. D. Local farms fund the library.

2. What can reasonably be inferred about why returns increased? A. The weather was better in the second year. B. Fewer residents borrowed seeds because they were angry. C. The library began charging fines. D. The workshop likely taught residents how to save seeds.

3. As used in the passage, the quotation marks around “check out” suggest that A. the seeds are stolen B. the word is used in a borrowed, not exact, sense C. the library uses a computer system D. residents must pay for the seeds

Passage 2 (literary) — Items 4–6

Delia had sat in the back row of the night class for three weeks without speaking. On Thursday the teacher asked who could explain the poem’s last line. The room went quiet. Delia’s hand rose before she could stop it. “He’s not talking about the river,” she said. “He’s talking about leaving home and not knowing if it will still be there.” The teacher smiled and wrote her words on the board. On the bus afterward, Delia read them again in her notebook, then underlined them twice.

4. What can be inferred about Delia at the start of the passage? A. She does not understand poetry. B. She has never been to school. C. She dislikes the teacher. D. She is unsure about speaking up in class.

5. Which theme does the passage best support? A. Rivers are dangerous. B. Teachers should not ask questions. C. Speaking up can reveal and build a person’s confidence. D. Night classes are easier than day classes.

6. What is the effect of the detail that Delia “underlined them twice”? A. It shows she plans to erase the words. B. It shows she values what she said and is proud of it. C. It shows the notebook is full. D. It shows she disagrees with the teacher.

Passage 3 (argument with data) — Items 7–9

Letter to the editor: “Our town must lower the speed limit on Elm Street from 35 to 25 miles per hour. Last year there were 14 crashes on Elm Street. Anyone who lives here knows drivers speed. A lower limit will end crashes on Elm Street for good.” A table printed with the letter shows Elm Street crashes for three years: 12, 13 and 14.

7. Which claim in the letter is unsupported by the evidence given? A. There were 14 crashes last year. B. The writer wants a lower limit. C. The current limit is 35. D. A lower limit will end crashes on Elm Street for good.

8. What assumption does the argument depend on? A. Speed is a major cause of the crashes. B. The town has no streets besides Elm Street. C. Crashes cannot be counted. D. Drivers never speed.

9. How does the table relate to the letter? A. It shows crashes have risen slightly each year, which supports concern but does not show the cause. B. It proves speeding causes every crash. C. It contradicts the crash count in the letter. D. It shows crashes fell.

Editing Passage — Items 10–14 (drop-down style)

“The county (10) [A. are B. is C. were D. be] opening a new job center next month. The center will offer resume help, practice interviews, and (11) [A. they will have free computers B. using free computers C. free computer use D. to use computers free]. (12) [A. Its B. It’s C. Its’ D. It is] hours will include two evenings a (13) [A. week, the B. week the C. week; the D. week, and, the] director said this will help working parents. The (14) [A. centers B. center C. centers’ D. center’s] first workshop will cover online job applications.”

Extended Response — Write Alone (45 minutes)

Original Passage A — End Library Fines (fictional). The city library should stop charging late fines. When the nearby town of Westfield ended fines, the number of active borrowers rose 14 percent in one year, and 92 percent of items were still returned within a month. Fines brought in about $18,000 a year, but collecting them cost staff time, and the library found that unpaid fines had blocked more than 2,000 residents, many of them children, from borrowing at all.

Original Passage B — Keep Library Fines (fictional). Without fines, people will keep books forever. Fines teach responsibility. My grandmother always returned her books on time because she did not want to pay. The library needs the money, and if fines end, the shelves will be empty within a year.

Prompt: Analyze both passages to determine which position is better supported. Use relevant and specific evidence from both sources to support your response. Type or write your response on separate paper. Then score it yourself with the Chapter 12 Revision Checklist and the Chapter 12 2-1-0 lines for each trait.

Answer Key — Part 2 Final Check

1. A. It names the change and the remaining limit. B and D are unsupported; C contradicts the passage. (Ch 1) 2. D. Returns rose after the workshop. B misreads the slight drop in borrowers; A and C are not in the passage. (Ch 1) 3. B. The seeds are not returned as the same packets, so “check out” is used loosely. A, C and D are unsupported. (Ch 3) 4. D. She sat silently for three weeks, and her hand rose “before she could stop it.” A is contradicted by her answer; B and C are unsupported. (Ch 2) 5. C. Delia’s success and her rereading show growing confidence. A reads the poem literally; B and D are unsupported. (Ch 1) 6. B. Underlining twice shows importance and pride. A, C and D do not fit. (Ch 2) 7. D. “End crashes … for good” is absolute and unsupported. A and C are stated facts; B is the writer’s position. (Ch 7) 8. A. A lower limit helps only if speed causes the crashes. B, C and D are not required. (Ch 7) 9. A. 12, 13 and 14 show a small rise without showing a cause. B overreaches; C is false (14 matches); D is false. (Ch 6) 10. B. The county (singular) is. (Ch 14) 11. C. “Free computer use” is a noun phrase that matches “resume help” and “practice interviews.” A, B and D break the parallel list. (Ch 18) 12. A. Its (possessive). B and D mean “it is”; C is never correct. (Ch 13) 13. C. A semicolon correctly joins two complete thoughts. A is a comma splice; B fuses the clauses; D adds a stray comma. (Ch 23) 14. D. center’s (one center owns the workshop). A is plural, not possessive; B shows no possession; C means more than one center. (Ch 24)

Each answer names the chapter that teaches it. Missed an item? Redo that chapter’s Independent Practice, then try the item again.

Extended response self-check: A strong response says Passage A is better supported, because it gives measured results from a comparable town, return rates, revenue and the number of blocked borrowers, while Passage B relies on a single family story (“my grandmother”) and a prediction (“empty within a year”) with no evidence. Credit B’s fair point that the library loses fine revenue, then note that A states that revenue and weighs it. Check Trait 1 (claim and evidence), Trait 2 (organization and development) and Trait 3 (conventions), and score each one 2, 1 or 0 with the lines in Chapter 12.

Ready line: This check has 14 questions. Aim for 12 or more right (that’s 86%, past our 80% line), each one on your first try, without help. Under 12? That’s useful information, not failure: go back to the chapters named in the answers you missed, redo them, then try those questions again. 12 or more? You can move on. The extended response is not part of the 14. Score it with the Chapter 12 2-1-0 lines for each trait; a 1 on a trait shows exactly what to practice next. This 80% line is our study goal, not the official passing score for the GED® test, and reaching it doesn’t guarantee you’ll pass the GED® test. It means you’re ready for the next step.

Wrong Answer Roadmap — Language Arts

If your answer is true but does not answer the question, you selected an irrelevant detail. If your answer uses words such as always, never, or proves when the passage is limited, you overreached. If you chose a feeling instead of the author’s word choice, you confused reader reaction with tone. Return to the sentence or paragraph that supplies the evidence and state what it actually supports.

Closing Principle

We do not hurt. We do not judge. We help. GED-level language arts is not a test of whether someone sounds like a textbook in everyday life. It is a test of whether a reader and writer can understand evidence, communicate clearly, and control formal written English when the situation requires it.

Part 2 Sources and Standards

Assessment targets, item types, passage mix and extended-response scoring: GED Testing Service, Assessment Guide for Educators, October 2020 edition, Reasoning Through Language Arts chapter, pp. 76–97. https://www.ged.com/content/dam/websites/ged/resources/assessment-guide-for-educators-all-subjects.pdf

Test length, sections, break and test topics: GED Testing Service, Test Subjects page. https://www.ged.com/about-test/test-subjects.html

Score scale and passing standard: GED Testing Service, GED Test Technical Manual, 2022. https://www.ged.com/content/dam/websites/ged/resources/2014-GED-Test-Technical-Manual-2022-V2022.01-SECURED2.pdf (passing standard of 145: p. 14)

GED Testing Service. GED Policy Manual (March 2025): https://www.ged.com/content/dam/websites/ged/resources/GED-Policy-Manual-2025.pdf

GED Testing Service. ged.com, Testing in Corrections: https://www.ged.com/educators-admins/test-admin/corrections.html

All passages, practice items and inside documents in Part 2 are original HAB JUSTICE teaching materials, not official questions from GED Testing Service. Inside documents are fictional; procedures differ by facility. Test administration details can change; ask education staff to check ged.com before test day.




Part 3 — GED® Science

A deliberate change in voice begins here.

Language Arts stays profanity-free because its job is to model clear, formal written English and help you practice reading, grammar, editing, and evidence-based communication without extra noise.

From here on, Science, Social Studies, and Math talk the way people really talk, cussing included, because hard ideas land better that way. It should sound like a real person talking across a table, not a textbook hiding behind polished distance.

The profanity is not here for shock value. It releases tension, marks a common mistake, and makes a warning stick. It does not replace teaching, lower the standard, or excuse sloppy thinking.

The terms stay exact. GED terms, mathematical vocabulary, formulas, scientific names, historical facts, source labels, and formal definitions stay intact. We change the voice around the idea so the idea can be understood; we do not change the idea to make it easier.

Use the voice that helps you learn. When the language gets louder, keep the method precise. Understanding still comes before memorization, and no learner is shamed for needing another explanation.

Read the evidence. Understand the system. Make the conclusion earn its place.

This part begins with the basics and builds toward scientific reasoning across living systems, matter and energy, and Earth and space. The teaching order belongs to HAB JUSTICE; the GED® test does not require one fixed chapter sequence. Our lessons and questions are original teaching materials, not official test items from GED Testing Service.

Every investigation is already described for you. You need no lab, device, internet connection, or special supplies. Tables and graphs use constructed teaching data unless a source is named. Follow the worked reasoning; no blank workbook pages or required experiments are hiding around the corner.

Cover each answer with a sheet of paper. Write your answer first, then check.

Already strong in science? Try each Unit Check first. If you get all three right with your reasoning written out, you can skip that unit.

What the Test Looks Like — GED Science

Time: 90 minutes in one section, with no break. [GED Test Technical Manual, 2022; ged.com Test Subjects]

Tools: an onscreen TI-30XS calculator for some questions [GED Test Technical Manual, 2022, p. 56] and a calculator reference sheet [ged.com Test Subjects]. Any formula you need is given in the question. [GED Assessment Guide for Educators, Oct. 2020, p. 142] (Part 5, Chapter 44 shows the calculator. Chapter 36 here shows each question type.)

Question types: multiple choice, fill-in-the-blank, drag-and-drop, select-an-area, and drop-down. Test forms used since 2018 have no written short-answer items. [ged.com Test Subjects; Technical Manual, 2022]

You usually take the GED® test on a computer, where you click answers with a mouse and scroll to see long passages. Some testing sites, including some inside facilities, use an approved paper version. Ask education staff which kind you will take. If it is the computer and that is new to you, ask about computer practice time. [ged.com: Take the GED Test Online; GED computer tutorial; GED Policy Manual, 2025; ged.com Testing in Corrections]

Content: about 40% life science, 40% physical science, and 20% Earth and space science. Most points come from reading evidence and reasoning (the Science Practices, SP), not from memorized facts. [Assessment Guide, p. 139]

Scoring: each GED subject is scored from 100 to 200. The GED Test Technical Manual (2022) sets the high-school passing standard at 145. [Technical Manual, 2022, p. 14; ged.com Test Scores]

Each chapter starts with its GED® test targets: content codes (L = life science, P = physical science, ES = Earth and space science) and Science Practice codes (SP).

What Does This Look Like on the Inside? — Science in Daily Work

Science shows up in food preparation, sanitation, ventilation, laundry, physical movement, temperature, and the ordinary observations people make when something changes. If bread comes out dense, a room feels hotter, or laundry dries differently, the GED habit is the same: identify what changed, what was measured, what stayed controlled, and what explanation the evidence can actually support.

Do not turn a familiar setting into fake certainty. A room feeling hot is an observation about experience; a thermometer reading is a measurement; “the ventilation failed” is a hypothesis that still needs evidence. Keep the technical terms exact while using examples that do not require a laboratory, special equipment, or a damn guess dressed up as a conclusion.




Unit 1 — Read the Evidence

Inside-to-GED Bridge — Kitchen Bread and Fair Tests

A kitchen detail notices that the same bread recipe comes out dense on some days and light on others. Do not change flour, water, yeast, oven temperature, and rising time all at once and then act like the mystery is solved. Start with a testable question. Hold the recipe and oven setting constant, change one suspected factor—such as rising time—and compare repeated batches described on paper.

In GED language, rising time is the independent variable, bread height or mass could be the dependent variable, and ingredient amounts, pan size, and oven setting are controlled variables. A batch made under the usual condition supplies a comparison. This is a fictional paper investigation, not permission to alter food-service procedures.

The same reasoning works with any unfamiliar experiment: identify what changed, what was measured, what stayed alike, and what alternative explanation could still be running around causing trouble.




Chapter 1 — Science Is a Way of Checking

GED® test targets: SP.1.a, SP.3.a, SP.3.b, SP.4.a (Science Practices chapter)

Picture a fictional housing unit where a room feels hotter after lunch. Somebody says the ventilation is broken; somebody else blames the sun; a third person announces that maintenance never does a damn thing. Three claims, one sweaty room. Science does not award the answer to the loudest voice. It starts by separating the observation from the proposed explanation, then asking what evidence would distinguish those explanations.

You do not need a lab coat, a perfect school history, or a secret handshake to reason scientifically. You need a claim you can examine and the willingness to let evidence change your mind. That second part can be a pain in the ass. It is also where science earns its keep.

Science investigates the natural world by collecting observations, testing explanations, and comparing results. It does not settle every question people care about. A measurement can help us decide whether a material insulates well. It cannot, by itself, decide what a person deserves. Knowing what a method can answer is part of using it honestly.

Observation, inference, and opinion

An observation is something detected or measured: a sample has a mass of 24 grams; a bird entered a nest; a line on a graph rises. An inference is an explanation or conclusion drawn from observations: the nest may contain chicks. The inference might be sensible without being certain. An opinion expresses a preference or judgment. “That bird is beautiful” does not become a measurement because somebody says it confidently.

Imagine a report stating, “The shaded container ended at 22°C. The sunny container ended at 29°C.” Those temperatures are recorded observations. “Sunlight contributed to warming” is an inference. “Sunlight always makes every container exactly seven degrees warmer” goes far beyond the evidence. One comparison does not establish every possible situation.

Qualitative data describe a quality, such as cloudy water or a rough surface. Quantitative data use numbers, such as 8 milliliters or 14 seconds. Both can be useful. Numbers are not automatically trustworthy: a broken instrument can produce a very precise-looking wrong answer.

Claims need a chain of reasoning

A claim is the conclusion being proposed. Evidence is the information offered in support. Reasoning explains why that information supports that conclusion. These are three different jobs. Repeating “the evidence proves it” is not a substitute for doing the third job.

Consider this completed investigation: identical model shelters began at 20°C. Researchers placed one under a lamp and kept the other away from it. After ten minutes, the illuminated shelter reached 28°C and the other reached 21°C. The lamp supplied energy, so the larger temperature increase is consistent with warming from the lamp. However, a single pair of shelters cannot tell us how every building will respond.

The useful conclusion includes the conditions: in this comparison, the illuminated shelter warmed more. Notice that we did not claim to know the exact result on a cloudy day, in a different shelter, or after an hour. Scientific caution is not cowardice. It keeps the conclusion attached to the actual damn study.

Hypotheses, theories, and laws

A hypothesis is a testable proposed explanation. “The cover reduces heat transfer” can generate a measurable prediction: otherwise comparable covered containers should cool more slowly. “The cover has invisible good luck” gives us no clear way to test the supposed cause.

A scientific theory is a broad explanation supported by substantial evidence, such as cell theory. In everyday conversation, “theory” sometimes means a guess. In science, that casual meaning will lead you astray. A scientific law describes a consistent relationship, often mathematically. A theory does not graduate into a law after enough applause. Explanations and descriptions serve different purposes.

A model is a simplified representation: a diagram of a cell, a mathematical relationship, or a small-scale structure. Models help us reason, but every model leaves something out. A cell drawing may show where structures belong without showing their actual sizes or movements.

Read the scientific passage like a witness statement

First identify the subject and the question. Then separate what was done, what was observed, and what was concluded. Pay attention to qualifying words: may, on average, under these conditions, and approximately. Deleting those words can turn a careful finding into nonsense.

Passage: “Researchers compared two insulation materials in identical containers. Both containers started at 60°C. After 20 minutes, material A’s container was at 48°C and material B’s was at 41°C. The researchers concluded that A reduced cooling more effectively during this trial. They recommended additional trials before comparing long-term performance.”

GED-style worked question: Which statement best summarizes the passage? A. Material A prevented all heat transfer. B. Material B produced cold energy. C. A reduced cooling more in this trial, but more testing was recommended. D. The researchers proved A works best in every climate.

Answer: C. A’s temperature fell 12°C, while B’s fell 19°C. That comparison supports the limited conclusion. A is wrong because cooling still occurred. B invents a substance called cold energy; heat transfer is the useful concept. D replaces a trial-specific finding with an unsupported universal claim.

Words and symbols get meaning from context

The symbol Δ means change in many science formulas. ΔT means final temperature minus initial temperature. For A, ΔT = 48 − 60 = −12°C. The negative sign tells you the temperature decreased. “Culture” might mean a society in one passage and a population of microorganisms grown under controlled conditions in another. Read the sentence before grabbing the first meaning you remember.

What carries forward: identify the claim, point to the evidence, explain the connection, and keep the conclusion no broader than the evidence. You will use this habit in every unit that follows.

From a Rumor to a Testable Explanation

The word operational means defined in terms of what you actually do or measure. “Hot as hell” communicates discomfort, but it is not an operational definition of temperature. A record of air temperature at the same location and times gives you a quantity that other observers can compare. That does not make discomfort imaginary. It means comfort and air temperature are different variables, so one measurement does not fully describe the other.

Now trace the proposed mechanism. Sunlight can transfer energy through a window and warm surfaces; those surfaces exchange energy with the air. More occupants also transfer heat to a room. Ventilation changes how indoor air exchanges with other air. Each explanation predicts a different pattern across locations and times. A scientific explanation has to connect cause to effect through a process, not just add “because science” to a guess.

An assumption is something accepted for the purpose of the reasoning without directly establishing it in that comparison. The temperature record may assume the thermometer works correctly and the sampling location represents the room. If the instrument sits beside a hot pipe, that second assumption is shaky as hell. Checking assumptions means looking for the places where an otherwise sensible argument could fail.

If the passage is about a spacecraft, the strange setting changes nothing important. Suppose a shaded sensor rises 2°C while a sunlit sensor rises 9°C. The difference between changes is 9 − 2 = 7°C. That supports a larger increase at the sunlit location under those conditions. It does not establish that sunlight explains every degree or that both sensors began equally accurate. Read the measurements, trace the mechanism, and keep the uncertainty attached.

A hypothesis is not protected from bad news. If the sunlit side does not warm more when the explanation predicts it should, revise the explanation or investigate the measurement. The scientific habit is to look for evidence that could make you change your mind. Only collecting friendly evidence is not an investigation; it is a damn fan club.

Your Turn — Guided and Independent Practice — Practice Check S1

Guided: A housing-unit temperature log shows 21°C at 6 a.m., 24°C at noon, and 23°C at 6 p.m. Name one observation and one reasonable inference. Then explain why “the ventilation system failed” is not yet established.

Guided answer: The three temperatures are quantitative observations. A reasonable inference is that the unit warmed between morning and noon. The ventilation claim names a cause the log did not test; sunlight, occupancy, outdoor temperature, or instrument error could also matter.

Independent: A passage reports that covered cups cooled 8°C and uncovered cups cooled 14°C in 20 minutes. Which conclusion is best? A. Covers stop all heat transfer. B. Covered cups cooled less during this trial. C. Uncovered cups created cold. D. Covers work identically everywhere.

Independent answer: B. The measured decrease was smaller with covers. A is wrong because cooling still occurred. C invents “cold” as a substance. D turns one limited comparison into a universal rule. Common mistake: choosing the loudest claim instead of the claim the evidence can actually carry.

Cross-Subject Mission A — The Evidence Does Not Match

Three fictional statements address a ventilation change. Statement A says the room felt cooler after a fan was installed. Statement B reports temperatures of 29°C before the change and 27°C afterward, but gives no outdoor temperatures. Statement C claims the fan proves every room will be cooler. Work on separate paper.

Guided route: A is an observation about experience, B supplies quantitative data, and C makes a conclusion broader than the evidence. The data are consistent with cooling in this room under these conditions, but missing information and alternative causes limit the conclusion.

Independent practice: 1. Which statement is the strongest evidence and why? 2. Name one missing variable that could affect the conclusion. 3. Rewrite Statement C so it matches the evidence. 4. Explain how a Language Arts reader should distinguish fact, inference, and overclaim. 5. Identify whether the word “proves” is too strong here.

Answer check: 1. Statement B is strongest because it reports measured temperatures, though it is still limited. 2. Outdoor temperature, time of day, occupancy, instrument accuracy, or repeated trials could matter. 3. “In this comparison, the room temperature was lower after the fan was installed” is appropriately limited. 4. A fact is directly reported, an inference explains what the facts may mean, and an overclaim goes beyond the evidence. 5. Yes. “Proves” is too strong for one before-and-after comparison without controls or repeated trials.

Wrong-answer roadmap: If you selected the statement with the strongest emotion instead of the clearest data, go back to “Claims need a chain of reasoning” in this chapter. If you treated correlation as causation, Chapter 2, coming up next, covers variables and fair comparisons. If your rewrite removed the conditions, restore the qualifying language.




Chapter 2 — Fair Tests and Honest Conclusions

GED® test targets: SP.2.a, SP.2.b, SP.2.c, SP.2.d, SP.2.e, SP.3.d (Science Practices chapter)

Imagine a fictional laundry detail reporting that a new drying schedule worked faster. Then you learn the second load also contained fewer towels and used a different machine. Well, shit: three things changed. A fair experiment exists to untangle that mess. It does not require fancy equipment in your hands; this chapter asks you to reason about a complete investigation already described on paper.

A study can collect a mountain of numbers and still ask its question badly. If one group gets a different temperature, different light, and different water, you cannot confidently credit the outcome to just one of those changes. More numbers will not magically clean up a confused comparison.

An experiment deliberately changes a condition and measures a response. An observational study records conditions without assigning the change being studied. Observational evidence matters enormously in astronomy, ecology, and health research. Its limitations differ from those of a controlled experiment; it is not automatically worthless.

Name the variables by their jobs

A variable is a characteristic that can differ. The independent variable is the condition changed or compared. The dependent variable is the response measured. Controlled variables are conditions intentionally kept alike so they do not muddy the comparison. A control group provides a baseline; it is not the same thing as a controlled variable.

Completed study: researchers assigned similar bean seedlings randomly to two light conditions. Both groups received the same soil, water volume, container size, and temperature. After 14 days, they measured the increase in height. Light condition was the independent variable. Height increase was the dependent variable. Soil, water, container size, and temperature were controlled variables.









	Condition
	Number of seedlings
	Mean height increase in 14 days





	6 hours of light daily
	20
	4.2 cm



	10 hours of light daily
	20
	6.8 cm





The data support greater average height increase under the longer-light condition in this study. They do not establish that height always increases as light increases, or that the taller seedlings were healthier in every respect. Height is what the researchers measured. Do not quietly replace it with a different outcome.

A hypothesis needs a measurable prediction

“Plants like light” is vague. “If daily light exposure increases from six to ten hours while other conditions remain similar, average seedling height increase over 14 days will be greater” identifies the comparison, response, and time period. It could turn out to be wrong. That is a strength: evidence can actually challenge it.

A sound design states the question, identifies variables, chooses comparable groups and measurements, collects data consistently, and evaluates the result. Real science may revisit earlier steps rather than march through one sacred sequence. But measuring an outcome before establishing the comparison, then inventing a convenient prediction afterward, is a different and weaker process.

Replication, randomization, and sampling

Replication means repeating observations or trials to see whether a result holds up. Twenty seedlings are more informative than one, especially when living things vary. Repeating a measurement on the same seedling checks measurement consistency; it does not create twenty independent seedlings. Counting repeats as new subjects is a sneaky way to make evidence look stronger than it is.

Random assignment distributes subjects among experimental groups by chance. It helps prevent preexisting differences from consistently favoring one group. Random sampling selects subjects from a larger population by chance. It helps make a sample representative. Assignment and sampling solve different problems. A well-randomized experiment involving one plant variety may still not represent every plant variety.

To estimate vegetation across a field, sampling only the wet corner is biased. Taking randomly located equal-area samples across the field is better. A larger biased sample can remain biased. Interviewing a thousand people from one narrow group does not make them represent everyone.

Error is not always carelessness

Random error produces scatter: small unpredictable differences among measurements. More independent measurements can help estimate an average. Systematic error shifts measurements in a consistent direction, such as a balance reading two grams too high. Repeating that reading a hundred times does not remove the two-gram problem. Calibration, checking an instrument against a known reference, addresses it more directly.

A confounding variable changes along with the factor being studied and offers an alternative explanation. If the long-light plants also receive more fertilizer, fertilizer is a confound. Repair the comparison by keeping fertilizer alike or designing separate groups that let its effect be evaluated. Do not simply announce that light won because that was the original plan.

Worked design judgment

Question: A researcher tests whether container color affects warming. A black metal container and a white plastic container receive equal lamp exposure. Which change best improves the design? A. Change both exposure time and container size. B. Use containers made of the same material and size, differing only in color. C. Measure only the black container. D. Stop recording the starting temperature.

Answer: B. Material is a competing explanation, so matching it isolates color more effectively. A introduces additional differences. C removes the comparison. D hides whether the containers started equally warm. Also repeat the comparison and measure temperature changes rather than relying only on final values.

Measurement tools must fit the quantity: a balance measures mass, a thermometer temperature, a graduated cylinder liquid volume, and a timer elapsed time. You need to recognize those roles in a written investigation; nothing in this book requires you to obtain or use the equipment.

What carries forward: ask what changed, what was measured, what stayed alike, how subjects were selected, and what else could explain the result. A fair test does not need to be fancy. It needs to make the comparison make sense.

Make the Comparison Do the Work

Start with the causal claim: airflow affects drying. The independent variable is the assigned airflow condition. Define the dependent variable precisely, such as grams of water lost in 20 minutes, rather than the vague phrase “better drying.” Keep cloth type, starting water, exposed area, and temperature comparable. Those controlled variables block alternative explanations. They are not the control group, which is the baseline condition used for comparison.

Suppose three separate cloth samples under ordinary airflow lose 8, 10, and 12 grams. Their mean loss is (8 + 10 + 12) ÷ 3 = 10 g. Three samples under increased airflow lose 12, 14, and 16 grams; their mean is 14 g. The mean difference is 4 g. This models the calculation; it is not an instruction to alter laundry procedures. The overlapping value of 12 g also shows why a group tendency is not a guarantee for every sample.

Random assignment helps distribute preexisting differences without someone deliberately putting the driest samples in the favored group. Replication shows how much outcomes vary. Neither one is magic. Randomly assigning only two samples can still produce an unlucky imbalance, and repeating a biased procedure a hundred times just makes a very organized pile of bullshit. Consistent measurement and a credible comparison still matter.

Reliability asks whether a method produces reasonably consistent results. Validity asks whether the investigation actually measures or tests what it claims. A scale that reads every sample 5 g too heavy can be highly consistent but inaccurate. A study of towel color cannot establish the effect of airflow if airflow was never varied. These are different weaknesses, so the repair has to match the problem.

Transfer that reasoning to unfamiliar seeds, metals, or solar panels: locate the manipulated factor, the measured outcome, the comparison, and the remaining confounds. When a design-improvement answer changes everything at once, reject it. More activity is not better science. The best repair makes the competing explanations harder to sustain.

Sources of Error and Refining a Hypothesis

A source of error is anything in the design or the measuring that pushes results away from the true value. The GED® test usually shows it to you as a discrepant result: one trial or one instrument that does not match the rest. Your job is to name the likely source and change the design to reduce it (SP.2.a).

Worked example (SP.2.a). A fictional study times how long ice cubes take to melt in four identical cups. Three cups take 31, 32, and 30 minutes. The fourth takes 22 minutes, and the notes say that cup sat in direct sunlight by a window. That odd result points to a source of error in the design, an uncontrolled condition: the cups did not share the same surrounding temperature. Better design: put every cup in the same spot, record the air temperature, and repeat with several cups. Do not just delete the weird trial and act like it never happened. Explain it, fix the design, and run it again.

A hypothesis is a testable, possible explanation. Refining a hypothesis means making it more precise once the data show where it holds and where it breaks (SP.2.b).

Worked example (SP.2.b). Hypothesis: “More fertilizer makes bean plants grow taller.” Fictional results: 0 g → 10 cm, 2 g → 14 cm, 4 g → 17 cm, 8 g → 12 cm. Height rose through 4 g and fell at 8 g, so the original hypothesis is only partly right. Refined hypothesis: “Fertilizer increases bean plant height up to a moderate dose (about 4 g in this setup), and larger doses reduce growth.” The refined version fits all four results and can be tested again with doses between 4 g and 8 g.

Practice A (SP.2.a): Five people measure the same table with the same meter stick and get 152, 151, 152, 160, and 151 cm. The person who got 160 cm lined up the stick’s 8-cm mark, not its zero end, with the table edge. Name the source of error and the fix.

Practice B (SP.2.b): Hypothesis: “This plant grows faster in warmer air.” Fictional data: 15°C → 2 cm per week, 25°C → 4 cm per week, 35°C → 1 cm per week. Write a refined hypothesis.

Answers: A. The 160-cm reading is discrepant because the measurement started at the 8-cm mark, which adds 8 cm (152 + 8 = 160). Fix: line up the zero end with the edge, repeat each measurement, and report the mean. B. “This plant’s growth increases with temperature up to about 25°C, and higher temperatures reduce growth.” A refined hypothesis keeps what the data support and adds the limit the data revealed.

Your Turn — Guided and Independent Practice — Practice Check S2

Guided: A fictional laundry study compares drying time for equal cloth samples. One group gets moving air; the other does not. Both use the same cloth, starting water mass, temperature, and observation period. Identify the independent variable, dependent variable, and two controlled variables.

Guided answer: Moving air is the independent variable. Drying time or water mass lost is the dependent variable, depending on what is measured. Cloth type, starting water mass, temperature, and sample size are controlled variables. The comparison works because one main condition changes.

Inside guided: Two cups of the same drink mix are left out to compare how fast ice melts. One cup sits in a sunny window spot and the other on a shaded shelf, and the cups are different sizes. Name the design problem and fix it.

Answer: Two things changed at once (sunlight and cup size), so either could explain a difference. Use identical cups, change only the location, and repeat with several cups in each spot. Change two things at once and you’ve got no idea which one did the damn work.

Independent: A researcher tests sanitizer concentration but also changes contact time for every concentration. What is the best criticism? A. The dependent variable should be changed on purpose. B. Concentration cannot be measured. C. Repetition is always harmful. D. Contact time is a confounding variable.

Independent answer: D. Concentration and contact time change together, so either could explain the result. B is false, C misunderstands replication, and A confuses the measured response with the manipulated factor. Common mistake: spotting the variable you care about while ignoring the extra variable sneaking around beside it.




Chapter 3 — Tables, Graphs, and Models

GED® test targets: SP.1.c, SP.3.c, SP.6.a, SP.6.b, SP.6.c (Science Practices chapter)

A fictional maintenance log records how much water remains in a storage tank. One person reads the highest number and says the system is fine. Another sees a downward line and says the whole damn place is running dry. Neither has yet read the time interval, the units, or whether water was being added. A display gives evidence only after you identify exactly what its marks represent.

A graph is an argument made with position, size, or shape. Before believing the picture, read what the picture actually measures. A dramatic line can show a tiny change if the vertical axis starts just below the lowest value. The graph may be technically accurate while making the difference look huge as hell.

Start with the labels

Read the title, both axes, units, scale intervals, and legend. The horizontal axis is commonly called x; the vertical axis is y. In an experiment, the independent variable often appears on x and the dependent variable on y, but labels outrank that convention. Some graphs use time, categories, or two observed variables instead.









	Time after cooling began (min)
	Container A (°C)
	Container B (°C)





	0
	60
	60



	5
	54
	49



	10
	49
	41



	15
	45
	35



	20
	42
	31





[image: Constructed cooling data. Both samples cool; A remains warmer at each measured time after the start.]

Constructed cooling data. Both samples cool; A remains warmer at each measured time after the start.

The table gives exact recorded values. The line graph makes the cooling pattern easier to see. At ten minutes, A is 49°C and B is 41°C, a difference of 8°C. That is a comparison at one time. A’s total decrease over 20 minutes is 18°C; B’s is 29°C. That is a comparison of changes. Those answers describe different things.

Match the display to the question

A bar graph compares categories, such as the average growth under three light conditions. A line graph emphasizes change across an ordered variable such as time. A scatter plot shows paired values for two numerical variables, such as water temperature and oxygen concentration. A circle graph shows parts of a whole; the represented parts should total the whole.

A histogram groups numerical observations into intervals. It can show whether most measurements cluster together or spread widely. Unlike separate category bars, adjacent histogram intervals represent a continuous numerical scale. A diagram represents structures or relationships, such as a food web. Its arrows need a key: arrows can mean energy transfer, movement, cause, or sequence.

Suppose a table lists rainfall of 10, 20, and 30 mm in April, May, and June. To represent it with bars, use equal-width bars labeled by month and heights at 10, 20, and 30 on an axis labeled rainfall in mm. A chart with heights 1, 2, and 3 but no scale hides the units. A chart reversing May and June contradicts the table.

Describe a trend without inventing a cause

A positive association means larger values of one variable tend to occur with larger values of the other. A negative association means one tends to increase as the other decreases. No clear association means the points do not show an obvious pattern. Association alone does not prove causation.

Ice-cream sales and heat-related illness can both rise in hot weather. That does not show that ice cream causes the illness. Temperature is a plausible common influence. To establish a causal explanation, examine the design, timing, alternative causes, and supporting evidence.

An outlier is a value far from the general pattern. It might reflect an error or a real unusual event. Investigate it; do not erase it merely because it makes your favorite conclusion inconvenient. Honest graphs sometimes look messy because the world did not read your tidy little plan.

Predict carefully

Interpolation estimates between measured points. For container A at 12.5 minutes, halfway between 10 and 15, a straight-line estimate is halfway between 49 and 45: about 47°C. This assumes the change between those points is approximately linear. It is an estimate, not a recorded measurement.

Extrapolation extends beyond observed values. Extending the initial cooling rate forever could predict temperatures below the surrounding room, even though an ordinary cooling container approaches room temperature. The model stops making sense when its assumptions stop fitting the system.

The slope of a line is change in y divided by change in x. Between zero and five minutes, A’s slope is (54 − 60) ÷ 5 = −1.2°C per minute. Between 15 and 20 minutes, it is (42 − 45) ÷ 5 = −0.6°C per minute. Cooling slowed. A falling line does not necessarily fall at a constant rate.

Worked evidence question

Question: Which conclusion is supported by the cooling data? A. A cooled more slowly overall than B. B. Neither container transferred energy. C. Both cooled exactly 1°C every minute. D. A will remain above 40°C forever.

Answer: A. Over the same 20 minutes, A decreased 18°C and B decreased 29°C. B conflicts with the temperature changes in this setting. C conflicts with the unequal changes between intervals. D extends far beyond the observations.

Two studies can report different cooling rates without either being dishonest. They may use different container sizes, starting temperatures, or room temperatures. Compare conditions and measurement methods before declaring a contradiction. A model that fits one set of conditions may need adjustment for another.

What carries forward: translate the display into a sentence that includes the variables, direction, amount when available, and limits. “A cooled 18°C in 20 minutes under these conditions” beats “A is better” by a mile.

Read the Relationship, Not the Dramatic-Ass Picture

Each plotted point on a line graph is a pair: a horizontal value and a vertical value. If the horizontal axis is elapsed hours and the vertical axis is liters remaining, a point at (2, 300) means 300 liters remained after two hours. It does not mean the tank lost 300 liters per hour. The height of a point and the slope between points answer different questions.

For a worked comparison, suppose the tank falls from 500 L at hour 0 to 300 L at hour 2. Change in volume = 300 − 500 = −200 L. Elapsed time = 2 − 0 = 2 hours. Average rate = −200 ÷ 2 = −100 L/hour. The minus sign identifies a decrease. Calling the rate “100 liters” drops the time unit and changes the meaning. That little slash in L/hour is doing a hell of a lot of work.

A straight segment between recorded points is a model of the interval, not proof of every instant. The volume might have fallen steadily, or most of the loss might have occurred in one hour. A table with only endpoints cannot settle that. Likewise, two lines crossing means equal measured values at that location; it does not automatically mean equal rates, equal causes, or equal performance over the whole study.

Uncertainty bars, if supplied, show a stated range of variation or uncertainty around an estimate. Read the caption because bars can represent different quantities. A tiny difference between two means may be weak evidence when the measurements vary widely. Do not invent a formal significance test the passage never provides. Explain the visible difference and the limits of the display.

On the GED® test, the same skill may appear in a graph of animal abundance or chemical concentration. State the relationship using both variables: as time increased, concentration decreased over the measured interval. Then separate that pattern from its explanation. A line can show what happened; it cannot manufacture a missing control group.

Your Turn — Guided and Independent Practice — Practice Check S3

Guided: A table shows water use of 12, 15, 18, and 21 liters across four days. Find the total, mean, and change from day 1 to day 4. Then state the trend without inventing a cause.

Guided answer: Total = 66 L. Mean = 66 ÷ 4 = 16.5 L. Change = 21 − 12 = 9 L. The values increased across the four recorded days. The table alone does not explain why.

Inside guided: Two identical cups of hot water start at 80°C. One is wrapped in a towel. Readings after 10, 20, and 30 minutes: wrapped 74, 69, 65°C; bare 70, 62, 56°C. Which cup cools faster? Predict the bare cup at 40 minutes.

Answer: The bare cup cools faster: it dropped 24°C in 30 minutes, while the wrapped cup dropped 15°C. Its drops were 10, 8, and 6°C, so cooling is slowing as the water gets closer to room temperature. A reasonable estimate at 40 minutes is about 51–52°C. Call it an estimate; the trend is not a law. The towel didn’t make heat; it just slowed the leak.

Independent: A graph’s vertical axis begins at 98 instead of 0 and shows values of 99 and 101. What should a careful reader conclude? A. The difference is 102%. B. The visual gap may exaggerate a small numerical difference. C. The graph is automatically false. D. Axis labels do not matter.

Independent answer: B. The difference is only 2 units, although the cropped scale can make it look dramatic. C is too strong; the graph may be accurate but visually misleading. A miscalculates, and D is nonsense because labels and scale tell you what the marks mean. Common mistake: trusting the picture before reading the damn axis.




Chapter 4 — The Math Inside the Science

GED® test targets: SP.6.b, SP.7.b, SP.8.a, SP.8.b, SP.8.c (Science Practices chapter)

If fractions, decimals, percents, ratios, exponents, averages, or probability are new to you, do Math Chapters 6, 7, 11, 12, 13, 14, 24, and 26 (Part 5) first, then come back. If they are familiar, keep going.

A fictional kitchen record says a container holds 2 liters and a serving is 250 milliliters. You do not need a laboratory or a mystical relationship with fractions. You need the amounts in the same unit: 2 L = 2,000 mL, and 2,000 ÷ 250 = 8 servings. Scientific calculation is ordinary quantitative reasoning with the units kept on a shorter leash.

Science math is usually a way to describe a relationship. Your first job is to decide what the numbers mean. Multiplying everything in sight because a formula looks scary is how a perfectly manageable question turns into a numerical car wreck.

Units keep the calculation honest

A quantity includes a number and a unit: 12 meters, 8 seconds, or 3 grams. Common metric prefixes include kilo, meaning one thousand; centi, one hundredth; and milli, one thousandth. Thus 1 kilometer = 1,000 meters and 1 liter = 1,000 milliliters. Converting 250 mL to liters gives 250 ÷ 1,000 = 0.25 L.

Keep units compatible before substituting into a formula. If speed is requested in meters per second, use meters and seconds. A distance of 120 meters in two minutes is 120 meters in 120 seconds, or 1 m/s, not 60 m/s. The arithmetic was easy; the unit conversion was the actual trap.

A ratio compares quantities. If 12 of 40 seedlings survive, the survival proportion is 12/40 = 0.30 and the survival percentage is 30%. A rate compares a quantity with another quantity such as time or population size. Twenty cases in 100 organisms is a higher disease proportion than thirty cases in 1,000 organisms. Raw counts alone can mislead.

Change, percent change, and percentage points

Change = final value − initial value. A population increasing from 80 to 100 changes by 20. Percent change uses the starting value as the reference: 20 ÷ 80 × 100 = 25%. Dividing by the final value would answer a different question.

If survival rises from 40% to 50%, the increase is 10 percentage points. Relative to the original 40%, it is a 25% increase because 10 ÷ 40 = 0.25. These descriptions are both correct but are not interchangeable. Read the wording carefully before choosing the denominator.

Describe a group of measurements

Consider five seedling heights in centimeters: 4, 5, 5, 6, and 20. The mean is the sum divided by the number of values: 40 ÷ 5 = 8 cm. The median is the middle value after sorting: 5 cm. The mode is the most frequent value: 5 cm. The range is maximum minus minimum: 20 − 4 = 16 cm.

The mean is higher than most measurements because the 20-cm value pulls it upward. The median better describes the center of this particular uneven set, but neither number tells the entire story. Reporting the range or showing all the values reveals variation the average hides.

For an even number of sorted values, average the two middle values to find the median. For 2, 4, 6, and 12, the median is (4 + 6) ÷ 2 = 5. A data set can have more than one mode or no repeated value. “Average” often means mean, but check how the question defines it.

Formulas are sentences with symbols

Density = mass ÷ volume says how much mass occupies each unit of volume. With mass 30 g and volume 10 cm³, density = 30 ÷ 10 = 3 g/cm³. The unit confirms the relationship: grams per cubic centimeter.

If density and volume are known, multiply to find mass. A sample with density 2 g/cm³ and volume 8 cm³ has mass 16 g. The cubic-centimeter units cancel. Do not memorize a pile of rearrangements without understanding the relationship. Ask which operation reverses the one separating you from the unknown.

Scientific notation expresses a number as a factor from 1 up to but not including 10 multiplied by a power of ten. 3 × 104 means 30,000; 3 × 10−4 means 0.0003. A negative exponent means a small positive number here, not a negative measurement.

Count possibilities before calculating probability

Probability is favorable outcomes divided by total equally likely outcomes. If a bag contains three red and two blue markers, a randomly selected marker has probability 3/5 of being red. This is a supplied mathematical model, not a request to collect supplies.

Independent events do not change each other’s probabilities. In a model where each offspring independently has a 1/4 chance of a trait, two offspring both having it has probability 1/4 × 1/4 = 1/16. The probability describes repeated possibilities, not a promise about one family.

For dependent events, update the denominator and available outcomes. Selecting two red markers without replacement from the five-marker model has probability 3/5 × 2/4 = 3/10. Replacing the first marker would instead give 3/5 × 3/5 = 9/25.

The multiplication principle counts combinations of choices. Three light levels and two soil types make 3 × 2 = 6 treatment combinations. Order matters in a permutation: assigning three distinct samples A, B, and C to first, second, and third testing positions gives 3 × 2 × 1 = 6 orders. Choosing two samples from three without caring about order gives only three pairs: AB, AC, BC. AB and BA are the same pair, not two different selections.

Worked numerical judgment

Question: A study reports survival of 18 of 30 organisms in group A and 24 of 60 in group B. Which statement is correct? A. B has the higher survival rate because 24 exceeds 18. B. A has 60% survival and B has 40%. C. Both have 50%. D. The rates cannot be calculated.

Answer: B. Calculate within each group: 18/30 = 0.60 and 24/60 = 0.40. The difference is 20 percentage points. A confuses count with rate. C ignores the actual denominators. D is wrong because the needed totals are supplied. A larger count does not automatically mean a larger proportion. That little denominator does a hell of a lot of work.

Units Are Part of the Damn Argument

Dimensional analysis means checking that the units combine into the kind of quantity requested. The fancy-ass name describes an extremely practical habit. If mass is grams and volume is cubic centimeters, mass divided by volume produces g/cm³, a density. Multiplying them gives g·cm³, which is not density. Units can catch a wrong operation even when the arithmetic itself is perfect.

A proportion needs a defined whole. Suppose 12 of 60 laundry items fail an inspection and 18 of 120 fail elsewhere. The first failure proportion is 12/60 = 0.20 = 20%; the second is 18/120 = 0.15 = 15%. Eighteen failures is a larger count but a smaller share. Comparing unequal groups without their denominators is how numbers start telling convincing bullshit.

Weighted averages handle groups of different sizes. If two samples average 10 g and eight samples average 20 g, the combined mean is not automatically 15 g. Recover the totals: 2 × 10 = 20 g and 8 × 20 = 160 g. Combined total = 180 g across 10 samples, giving 18 g. The larger group contributes more measurements, so it has more influence on the combined mean.

When a supplied relationship is m = ρV, the symbols mean mass equals density times volume. If m = 36 g and ρ = 3 g/cm³, divide both sides by density: V = 36 ÷ 3 = 12 cm³. The grams cancel, leaving volume units. Substitution is not guessing which numbers look friendly. Name the unknown, choose the relationship, rearrange, substitute, calculate, and check.

Keep rounding until the end when possible. A calculated 2.666... m/s may be reported as 2.67 m/s if that precision fits the question, but writing ten decimal places does not make a rough measurement more trustworthy. On an unfamiliar passage, the formula and units are your route through it. Understand that route instead of memorizing a sack of disconnected tricks.

Counting Combinations

Some questions ask how many different combinations a design creates (SP.8.b). Multiply the number of choices for each factor. A study testing 3 soil types at 2 watering levels has 3 × 2 = 6 treatment combinations. If each combination is repeated with 4 plants, the study needs 6 × 4 = 24 plants.

Sometimes order matters. If 3 different samples are lined up to be tested one after another, the first spot has 3 choices, the second has 2, and the last has 1: 3 × 2 × 1 = 6 possible orders. Those orders are called permutations.

Practice (SP.8.b): A researcher tests 4 light colors at 3 temperatures, using every combination, with 5 seedlings in each combination. How many combinations are there, and how many seedlings are needed?

Answer: 4 × 3 = 12 combinations; 12 × 5 = 60 seedlings. Common mistake: adding 4 + 3 = 7 instead of multiplying.

Your Turn — Guided and Independent Practice — Practice Check S4

Guided: A sample travels 150 meters in 2.5 minutes. Convert time to seconds and calculate speed in meters per second. Show the units.

Guided answer: 2.5 minutes × 60 = 150 seconds. Speed = distance ÷ time = 150 m ÷ 150 s = 1 m/s. The unit conversion is the whole trick; using 2.5 directly would mix meters with minutes.

Inside guided: Over five days in the yard, a thermometer reads 31, 33, 30, 35, and 31°C. Find the mean, median, mode, and range.

Answer: Mean = 160 ÷ 5 = 32°C. In order: 30, 31, 31, 33, 35, so the median is 31°C. The mode is 31°C. The range is 35 − 30 = 5°C. Five readings, four different summaries. Know which one the question is actually asking for.

Independent: Survival rises from 25% to 30%. Which statement is correct? A. It rose 5 percentage points and 20% relative to the original rate. B. It rose 5%. C. It rose 55%. D. No comparison is possible.

Independent answer: A. Percentage-point change is 30 − 25 = 5 points. Relative increase is 5 ÷ 25 = 0.20 = 20%. B confuses points with percent change, C adds instead of comparing, and D ignores the supplied values. Common mistake: grabbing the wrong denominator.

Unit 1 Check (Science) — Inside, Mixed, and Unfamiliar Practice

Inside independent: A kitchen worker says a new dish soap gets trays cleaner. Describe a fair paper test: name the independent variable, one way to measure the dependent variable, and two things to keep the same.

Answer: The independent variable is the type of soap (new or old). The dependent variable could be how many of 20 trays still show food residue after washing. Keep water temperature, amount of soap, scrubbing time, and how dirty the trays start the same, and repeat with several batches (Chapter 2).

Mixed: With new soil, 30 of 40 seeds sprout. With old soil, 24 of 40 sprout. Find each percentage and the difference in percentage points. Does one trial prove the soil caused the difference?

Answer: 30 ÷ 40 = 75% and 24 ÷ 40 = 60%, a difference of 15 percentage points. One trial does not prove the cause; repeated trials, random assignment of seeds, and matched water, light, and temperature are needed (Chapters 2 and 4).

Unfamiliar (GED-style): A researcher measures how far a toy car rolls after leaving ramps of three heights, with one trial at each height. Which change most improves the investigation? A. Repeat several trials at each height and use the mean distance. B. Change ramp height and car mass at the same time. C. Measure only the tallest ramp. D. Stop recording ramp height.

Answer: A. Repeated trials show how much results vary and keep one odd run from deciding the conclusion. B adds a confounding variable, C removes the comparison, and D throws away the independent variable (Chapter 2).

Ready to move on: get all three right with your reasoning written out. If you miss one, go back to the chapter named in its answer. With three questions, our 80% study goal means all three, on your first try, without help.




Unit 2 — Cells, Energy, and the Human Body

Inside-to-GED Bridge — Shared Spaces, Microbes, and Body Systems

Shared showers, laundry, food preparation, crowded rooms, and frequently touched surfaces make microorganisms easier to picture. Bacteria are cells; viruses are not cells and require hosts to reproduce. Neither word means “automatically dangerous.” The scientific question is which organism, which route, and which evidence-supported interruption applies.

Soap, laundering, food-temperature controls, barriers, ventilation, and vaccination act through different mechanisms. Never replace a specific mechanism with “it kills germs.” Some methods remove organisms, some reduce exposure, and some prepare immune recognition. Facility practices vary, so this is science instruction rather than a statement of universal policy.

From there, move to the formal material: membranes control exchange, respiratory and circulatory systems move gases, immune cells recognize threats, and population data require denominators. The inside example opens the door; the GED vocabulary carries you through it.




Chapter 5 — Cells: Small Structures, Real Work

GED® test targets: L.d.1, L.d.2, SP.1.b, SP.7.a

A housing unit keeps functioning only if different jobs get done: supplies arrive, messages move, equipment works, and waste leaves. That makes a useful starting picture for a cell, but do not turn the analogy into biological bullshit. A nucleus is not a warden making conscious decisions. Cells run through molecular interactions. The point is division of labor, not a miniature prison full of tiny employees.

Your body looks like one person, but its work is distributed among enormous numbers of cells. A cell is the smallest unit that carries out the functions of life. Cells use energy, maintain internal conditions, respond to their surroundings, and contain inherited instructions. A brick is small too; size alone does not make something alive.

The basic claims of cell theory

Cell theory says living organisms consist of one or more cells, cells are the basic units of living structure and function, and new cells arise from existing cells. A bacterium is one cell. A human is multicellular: many specialized cells cooperate. Viruses require host cells to reproduce and are not themselves cells; they are not exceptions that secretly contain tiny cell factories.

Prokaryotic cells, including bacteria, lack a membrane-enclosed nucleus. Eukaryotic cells, including plant and animal cells, contain a nucleus and other membrane-enclosed structures. Both kinds have genetic material, cytoplasm, a cell membrane, and ribosomes. “No nucleus” does not mean “no DNA.”

Structures have jobs

An organelle is a specialized cell structure. The nucleus contains most of a eukaryotic cell’s DNA. Ribosomes build proteins. Mitochondria help transfer energy from food molecules into a usable chemical form called ATP. ATP is a small molecule cells use to couple energy-releasing processes to work that requires energy.

The cell membrane is a selective boundary. It regulates exchange rather than letting everything wander in like the place has no door. Cytoplasm is the material inside the membrane outside the nucleus, where many reactions occur. Plant cells also have a supportive cell wall, and many plant cells contain chloroplasts for photosynthesis. Plants have mitochondria too (Chapter 6 shows why).

[image: Simplified animal-cell diagram, not to scale. Cytoplasm fills the interior around the structures; plant cells add a cell wall and often chloroplasts.]

Simplified animal-cell diagram, not to scale. Cytoplasm fills the interior around the structures; plant cells add a cell wall and often chloroplasts.

Structure and function connect. A muscle cell needs equipment for contraction and energy supply. A nerve cell’s long extensions help transmit signals across distance. Specialized cells share much of the same genetic information but use different parts of it. The same instruction library can support different jobs.

Membranes and movement

Diffusion is net movement of particles from higher concentration toward lower concentration because particles move randomly. No particle needs to know where it is going. Over time, random movement produces a predictable overall pattern. At equilibrium, particles still move, but there is no net movement in one direction.

Osmosis is the net movement of water across a selectively permeable membrane. In a simple model where solute cannot cross, water tends to move toward the side with the higher solute concentration. “Selective” matters: the membrane permits some substances more readily than others. Active transport moves substances against a concentration gradient using energy. A gradient is a difference across a distance.

Completed investigation: identical model membrane bags contain the same starting solution and each has mass 10 g. The bags are placed in three surrounding solutions. The membrane permits water to cross but not the dissolved solute.








	Surrounding solution compared with bag
	Final mass





	Lower solute concentration
	12 g



	Equal solute concentration
	10 g



	Higher solute concentration
	8 g





The bag gains mass in the less concentrated surrounding solution because water moves into it overall. It loses mass in the more concentrated surroundings because water moves out overall. The unchanged mass in the middle row does not mean water molecules stopped moving. Movement in both directions can balance.

Enzymes and metabolism

Metabolism means all the chemical reactions occurring in an organism. Some break molecules down; others build molecules. Enzymes are biological catalysts, usually proteins, that speed particular reactions without being used up in the overall reaction. They lower the activation energy, the initial energy barrier that must be overcome.

An enzyme’s shape helps it interact with particular substances called substrates. Temperature and pH can affect that shape and its activity. A very high temperature may denature an enzyme, changing its shape enough to reduce function. That does not mean warmer is always worse: warming within a suitable range can initially increase reaction rate. Biology has conditions, not one-button rules.

Worked cell reasoning

Question: In the membrane investigation, which explanation best fits the 8-g final mass? A. All solute left the bag. B. Water moved out overall toward the more concentrated surroundings. C. The membrane destroyed matter. D. Water stopped moving entirely.

Answer: B. The model permits water, but not solute, to cross. Losing water explains the lower mass. A contradicts the stated membrane property. C violates the accounting of matter; material can leave a system without being destroyed. D cannot explain the change.

A second question asks which cellular structure most directly controls exchange with the surroundings. The answer is the cell membrane, not the nucleus or ribosome. The nucleus helps regulate gene expression; the ribosome builds proteins. All are important, but importance does not make their jobs interchangeable.

Cells form tissues, groups of similar cells performing related work. Tissues form organs; organs cooperate in organ systems. The heart contains several tissue types, and its work supports the circulatory system. Keep that ladder in order: cell → tissue → organ → organ system → organism. You will see it again when we connect breathing, circulation, and energy use.

The Cell Has Jobs, Not Little People

The cell membrane is built mainly from a phospholipid bilayer, two layers whose arrangement helps separate the watery inside from the watery outside. Embedded proteins provide routes for certain substances and receive signals. Selectively permeable means some materials cross more readily than others. A small oxygen molecule crosses differently from a charged ion or a large protein. The membrane is a regulated boundary, not a solid wall with one universal door.

Mitochondria deserve more than the tired “powerhouse” slogan. In oxygen-using respiration, electrons from broken-down food pass through a series of molecules in the inner mitochondrial membrane. Released energy helps build a hydrogen-ion gradient. Ions then flow through ATP synthase, a protein that helps assemble ATP. ATP can transfer usable energy to cellular work. You need the mechanism at this level, not every intermediate molecule’s damn family history.

A muscle cell repeatedly contracting needs substantial ATP supply, so many such cells contain numerous mitochondria. A diagram showing folded inner membranes also reveals increased working surface area. Structure supports function. In an unfamiliar cell passage, connect an organelle’s abundance or shape to the stated job rather than choosing whichever label sounds most important.

Ribosomes build proteins from amino-acid components according to RNA instructions. Some proteins become enzymes, some become membrane channels, and others help cells move or hold their shape. In eukaryotic cells, the endoplasmic reticulum and Golgi apparatus help process and transport many proteins. This is why a change affecting one structure can interfere with several apparently separate jobs. A broken delivery step can matter even when production still occurs.

Scale matters as well. As a simple cube-shaped cell grows, volume increases faster than surface area. Doubling each side multiplies area by 4 but volume by 8. The membrane must serve more interior with relatively less surface. Small size, folding, and specialized shapes help exchange. Do not memorize “cells are small” without understanding the transport problem that makes size important.

Your Turn — Guided and Independent Practice — Practice Check S5

Guided: A fictional cell diagram labels a nucleus, ribosomes, mitochondria, and cell membrane. Match each structure to one job: storing most DNA, building proteins, transferring food energy into ATP, and regulating exchange.

Guided answer: Nucleus—stores most DNA; ribosomes—build proteins; mitochondria—transfer energy into ATP; cell membrane—regulates exchange. Do not memorize “mitochondria are the powerhouse” like a dead slogan. Know what the little bastard actually does.

Independent: A cell is placed in a surrounding solution with higher solute concentration, and the membrane allows water but not solute to cross. What is most likely? A. Water moves out overall. B. Solute destroys the membrane. C. Water stops moving. D. DNA leaves the nucleus.

Independent answer: A. Osmosis produces net water movement toward the higher solute concentration in this model. B and D are unsupported, and C confuses no net movement with no molecular movement. Common mistake: forgetting which substance can cross.




Chapter 6 — Food, Photosynthesis, and Cellular Respiration

GED® test targets: L.b.1, L.a.3, SP.7.a, SP.3.b

Picture a bean plant in an authorized education garden, where one exists, or simply picture the same plant on this page. The plant gets bigger without eating a tray of chow. What the hell is it building itself out of? Mostly water and carbon-containing molecules made using carbon dioxide, plus necessary mineral nutrients. Sunlight supplies energy for the work. It is not a solid ingredient the plant swallows.

Food is both material and an energy source. Its atoms can become parts of the body; its chemical energy can help power activity. Those are related jobs, but they are not the same job. Matter supplies building material. Energy makes changes possible. Calling everything “fuel” can hide half the story.

Nutrients do different work

Carbohydrates provide sugars and related molecules that cells can use or store. Lipids, including fats, store substantial chemical energy and help form membranes. Proteins supply amino acids used to build the body’s proteins, including many enzymes. Vitamins and minerals support processes but do not provide food energy in the same way carbohydrates, fats, and proteins do. Water is essential for transport and reactions; it is not a source of food Calories.

A food Calorie, with a capital C in this usage, is a kilocalorie: a unit of energy. A simplified food-energy model uses about 4 Calories per gram of carbohydrate, 4 per gram of protein, and 9 per gram of fat. These are approximate teaching values, not instructions for a personal diet.

Worked calculation: a sample food contains 10 g carbohydrate, 5 g protein, and 2 g fat. Estimated energy = (10 × 4) + (5 × 4) + (2 × 9) = 40 + 20 + 18 = 78 Calories. Multiplying every gram by four would ignore the different value for fat.

Photosynthesis stores energy in molecules

Photosynthesis uses light energy to help build sugars from carbon dioxide and water. In plants, it occurs in chloroplasts. A simplified overall equation is 6 CO2 + 6 H2O + light energy → C6H12O6 + 6 O2. Carbon dioxide supplies carbon atoms for sugar. Water supplies hydrogen and contributes the oxygen released as oxygen gas.

The equation tracks atoms and energy at an introductory level. It does not mean the entire process happens in a single step. Most of a growing plant’s dry mass comes from carbon fixed from atmospheric carbon dioxide, not from swallowing soil. Roots provide water and mineral nutrients; soil is not a bag of ready-made plant flesh.

Producers make organic molecules using an energy source. Most familiar producers use sunlight. Some microbes use chemical energy instead. Consumers obtain organic material by eating other organisms or their products. Decomposers obtain material by breaking down dead organisms and wastes. None of these labels means an organism can ignore the laws of energy conservation.

Respiration releases usable energy

Cellular respiration transfers chemical energy from fuel molecules into ATP and other forms. In a simplified oxygen-using process, glucose and oxygen yield carbon dioxide, water, and released energy: C6H12O6 + 6 O2 → 6 CO2 + 6 H2O + energy. Some energy becomes available for cellular work through ATP; much eventually spreads as heat.

Breathing moves air into and out of lungs. Cellular respiration is the chemical process in cells. They connect because breathing supplies oxygen and removes carbon dioxide, but they are not synonyms. Plants perform cellular respiration too, day and night. Sunlight does not give them a free pass from their own energy bill.

When oxygen isn’t available, cells can still squeeze a little ATP out of glucose through glycolysis. Fermentation is the backup plan that keeps glycolysis running without oxygen. Different organisms make different leftovers: lactate in muscle, carbon dioxide that makes dough rise. It makes far less ATP than aerobic respiration. It’s a backup generator, not free energy.

Read a completed investigation

Researchers measured net gas exchange in equal amounts of an aquatic plant under different light levels. Temperature and measurement time were held constant. A positive oxygen value means net release; a negative value means net uptake. The values are constructed for learning.








	Light level (relative units)
	Net oxygen change per hour (relative units)





	0
	−2



	1
	0



	2
	3



	3
	5





In darkness, oxygen is consumed overall because respiration continues while photosynthesis lacks light. At light level 1, production and consumption balance in the measured net result. Zero net change does not mean neither process occurred. At higher light levels, photosynthesis produces more oxygen than respiration consumes during the observation period.

Worked GED-style interpretation

Question: Which statement best explains the zero value at light level 1? A. The plants contain no living cells. B. Oxygen production and oxygen consumption were approximately equal. C. Respiration permanently stopped. D. All carbon dioxide disappeared.

Answer: B. “Net” means the combined result after gains and losses. The study does not support A, C, or D. Skip that one word and an easy question turns into a wrong answer.

Another question asks what would improve confidence in the pattern. Repeating each light condition with independent plant samples and consistent temperature is stronger than collecting many readings from only one unusually vigorous plant. Measuring plant mass also helps make comparisons fair when one sample contains more living material than another.

The major connection is a cycle of matter and a flow of energy. Photosynthesis builds organic molecules; respiration breaks fuel molecules down and transfers energy for work. Atoms can return through carbon dioxide and water. Energy enters largely as sunlight and eventually leaves useful biological pathways as dispersed heat. Energy does not cycle through an ecosystem the same way carbon atoms do.

Follow the Atoms and the Energy Separately

Chlorophyll is a pigment that absorbs particular wavelengths of light. Inside chloroplasts, light-driven reactions use that energy to move electrons and make temporary energy-carrying molecules. Water is split during these reactions, and oxygen is released. The released oxygen comes from water, not from a magical conversion of sunlight into gas. Matter and energy have different jobs, and this is where people get their shit twisted.

A connected set of reactions uses carbon dioxide to build carbon-containing molecules. Carbon fixation means incorporating carbon from CO2 into organic compounds. Those reactions use the energy carriers produced by the light reactions. Sugars can then be used for respiration, stored as starch, or used to build structural materials such as cellulose. The simplified photosynthesis equation summarizes many steps; the arrow is not a claim that the entire process happens in one jump.

Cellular respiration starts with glycolysis in the cytoplasm, where glucose is broken into smaller molecules and a little ATP is produced. With appropriate oxygen-using pathways, additional processing in mitochondria transfers much more of the available energy. Oxygen accepts electrons at the end of the electron-transport chain, helping form water. Carbon dioxide is released as carbon-containing fuel is processed. Respiration is chemistry, not merely the movement of air in lungs.

Kitchen yeast gives a familiar connection to fermentation: some microorganisms can keep glycolysis operating by regenerating a needed carrier without using the oxygen-dependent chain. Carbon dioxide from yeast fermentation can help dough rise. That is a mechanism. Fermentation obtains much less ATP per glucose than typical aerobic respiration because much energy remains in its products.

A GED-style passage may report net oxygen release by an unfamiliar aquatic organism. Suppose photosynthesis releases 7 units while respiration consumes 3 in the same interval. Net release = 7 − 3 = 4 units. In darkness, photosynthetic production stops while respiration may continue. A zero net reading can mean equal opposing rates, not dead cells. The word net is small, but ignoring it can wreck the whole damn interpretation.

Your Turn — Guided and Independent Practice — Practice Check S6

Guided: A bean plant gains dry mass as it grows in a controlled model. Explain where the atoms in its new sugar come from and how light energy fits the process.

Guided answer: Carbon dioxide supplies carbon, water supplies hydrogen, and photosynthesis uses light energy to build energy-rich sugar molecules. Mineral nutrients matter, but most dry plant mass is not pulled from soil as ready-made tissue.

Inside guided: A commissary snack label says: serving size 30 g, 2 servings per bag, 150 Calories per serving, fat 8 g, carbohydrate 17 g, protein 2 g. How many Calories are in the whole bag? Using fat = 9 Calories per gram and carbohydrate and protein = 4 Calories per gram, which nutrient supplies the most Calories per serving?

Answer: The bag has 2 × 150 = 300 Calories. Fat: 8 × 9 = 72; carbohydrate: 17 × 4 = 68; protein: 2 × 4 = 8. Fat supplies the most. The total (148) is close to 150 because labels round. Eat the whole bag and the label’s 150 just turned into 300. Read the servings line, every damn time.

Independent: In darkness an aquatic plant shows net oxygen uptake. Which explanation fits best? A. The plant stopped being alive. B. Respiration continues while photosynthesis lacks light. C. Oxygen became matter-free energy. D. Chloroplasts turned into mitochondria.

Independent answer: B. Plants respire day and night, while photosynthesis depends on light. A contradicts ongoing metabolism, C violates basic matter-energy distinctions, and D invents an organelle transformation. Common mistake: thinking plants only perform photosynthesis.




Chapter 7 — Body Systems Work Together

GED® test targets: L.a.1, L.d.2, SP.1.c, SP.7.a

Walking across the yard and carrying a laundry load are different demands on the same body. Your cells do not receive a memo saying “work detail starts now.” Chemical and nervous signals coordinate the response. To understand body systems, follow what moves where: oxygen, nutrients, blood, signals, and wastes. Memorizing organ names without tracing connections is like knowing every building number but not how to get anywhere.

The body does not run as a collection of isolated chapters. A muscle contraction depends on nerves, oxygen delivery, nutrients, and waste removal. Textbooks separate systems so we can understand them. Your body has to coordinate the whole crowded operation at once.

From food and air to working cells

The digestive system breaks food into smaller molecules that can be absorbed. Mechanical digestion physically breaks material apart, while chemical digestion uses reactions, often assisted by enzymes. Much nutrient absorption occurs in the small intestine, whose folded surface increases contact area. The large intestine absorbs water and helps form feces from material remaining in the digestive tract.

The respiratory system exchanges gases. In the lungs, tiny air sacs called alveoli provide a large surface where oxygen moves into blood and carbon dioxide moves out. Thin barriers and a concentration difference support diffusion. Lungs do not turn oxygen into food; they help deliver a reactant cells use to obtain energy from food.

The circulatory system moves blood through vessels using the heart’s pumping action. Arteries carry blood away from the heart; veins carry it toward the heart. Those definitions describe direction, not oxygen content. Pulmonary arteries carry oxygen-poor blood toward the lungs, and pulmonary veins bring oxygen-rich blood back. “All arteries carry oxygen-rich blood” is a familiar shortcut that is still wrong.

Capillaries are small vessels where exchange with tissues occurs. Red blood cells carry much of the blood’s oxygen using hemoglobin. Plasma is the fluid portion that transports many dissolved substances. White blood cells participate in immune defense; platelets help with clotting. Different components have different jobs.

[image: Simplified oxygen-delivery pathway. Carbon dioxide travels back through blood to the lungs; digestion supplies nutrients to the transport system.]

Simplified oxygen-delivery pathway. Carbon dioxide travels back through blood to the lungs; digestion supplies nutrients to the transport system.

Removing waste and controlling water

The urinary system includes kidneys that filter blood and adjust water, salt, and waste removal. Useful substances can be reabsorbed instead of being discarded automatically. Urine carries dissolved wastes out of the body. Feces and urine are not the same waste stream: feces mainly contain unabsorbed digestive material and associated matter, while urine reflects kidney processing of blood.

Lungs also remove a waste product, carbon dioxide. Skin contributes to temperature regulation and forms a protective barrier. The liver processes many substances and helps regulate metabolism. There is no single organ that does every version of “cleaning the body.” On a science question, name the actual process rather than reaching for a vague cleanup metaphor.

Communication and movement

The nervous system uses electrical signals and chemical signaling between cells. It can coordinate rapid responses, such as withdrawing from a harmful stimulus. The endocrine system uses hormones, signaling molecules carried through the blood, to regulate activities in target tissues. Hormones act on cells with appropriate receptors; they do not affect every cell identically just because blood reaches it.

The skeletal system supports the body, protects organs, and provides attachment points. Skeletal muscles pull on bones through tendons. Joints permit particular movements. Muscles generally pull rather than push, so opposing muscle groups coordinate many movements. The muscular and skeletal systems work with nervous control and an energy supply.

The reproductive system produces reproductive cells and supports reproduction. Its activity is coordinated partly by hormones. The immune and lymphatic systems help defend against pathogens and return tissue fluid to circulation. An organ may participate in more than one functional relationship, so system boundaries are useful categories rather than brick walls.

Follow a change through the system

In a completed teaching study, researchers recorded a participant’s heart and breathing rates before, immediately after, and several minutes after moderate activity. These values illustrate a pattern, not a health assessment of any reader.









	Observation point
	Heart rate (beats/min)
	Breathing rate (breaths/min)





	Before activity
	72
	14



	Immediately after
	108
	24



	After recovery
	76
	15





Active muscles use more energy. Increased circulation and breathing can help deliver oxygen and remove carbon dioxide. The return toward starting values illustrates coordinated adjustment. The table does not prove the exact oxygen consumption or identify a medical condition; neither was measured.

Worked systems question

Question: Which explanation best connects the changes? A. The heart digests food faster. B. Muscles no longer need oxygen during activity. C. Respiratory and circulatory changes help meet increased cellular demand. D. The bones produce all the body’s ATP.

Answer: C. It links the observed rates to delivery and exchange processes. A assigns digestion to the wrong organ. B reverses the general relationship for this example. D ignores that many cells produce ATP and that bones are not the sole energy supplier.

A follow-up asks which additional measurement would most directly test increased oxygen use. Measuring oxygen consumption would be more direct than measuring shoe size or asking whether the person enjoyed the activity. A relevant measurement should connect to the claim, not merely be easy to collect.

The big idea is interdependence. A problem affecting gas exchange can affect cellular energy supply even when the muscles themselves are intact. A change in water balance can influence circulation. When a passage describes several organs, trace what moves between them: signals, gases, nutrients, wastes, or force. That usually makes the system less mysterious and a lot less of a memorization headache.

Trace the Delivery Route Through the Body

Start at chow. Mechanical digestion breaks food into smaller pieces; chemical digestion uses enzymes to break large molecules into absorbable components. The small intestine has folds and tiny projections that provide a large surface for absorption. Many absorbed nutrients enter the blood, while much absorbed fat initially enters lymphatic pathways. The digestive tract supplies materials; it does not directly shove a sandwich into a muscle cell. Damn good thing, too.

At the lungs, thin alveolar walls and nearby capillaries provide a short diffusion distance. Oxygen moves toward blood where its partial pressure is lower; carbon dioxide moves in the opposite direction. Hemoglobin in red blood cells carries much of the oxygen. The heart pumps that blood through vessels. A pump, a transport network, and an exchange surface cooperate; none can substitute for the others.

Trace the circulation in sequence: blood returning from the body enters the right side of the heart, travels to the lungs, returns to the left side, and is pumped to the body. Remember the exception from earlier in this chapter: pulmonary arteries carry oxygen-poor blood, so the shortcut “artery means oxygen-rich” still makes an ass of itself.

Kidneys filter blood and selectively reabsorb useful water and dissolved substances while regulating what leaves in urine. They are not merely drains. Nervous and endocrine systems coordinate activity through electrical signals and hormones. Muscles pull on bones across joints, converting chemical energy into movement. The organs are connected by transfers, so a diagram arrow can represent a substance, signal, or force. Read its label instead of guessing.

In an unfamiliar animal passage, reduced oxygen delivery may limit aerobic ATP production even if food is available. The reasoning runs from exchange to transport to cell chemistry. Evidence about one step does not diagnose every possible cause. These are paper explanations of physiology, not instructions to diagnose symptoms or change treatment. The GED skill is to connect systems without giving any one organ credit for the whole damn operation.

Your Turn — Guided and Independent Practice — Practice Check S7

Guided: During recreation, muscle cells use more oxygen and produce more carbon dioxide. Explain how respiratory and circulatory systems cooperate to meet the change.

Guided answer: The respiratory system exchanges gases at the lungs. The circulatory system carries oxygen to tissues and carbon dioxide back toward the lungs. Faster breathing without blood transport would not deliver oxygen to distant cells; circulation without gas exchange would not refresh the supply.

Independent: Which sequence correctly organizes the body? A. Organ → cell → tissue → system. B. Cell → tissue → organ → organ system. C. Tissue → organism → cell → organ. D. System → molecule → tissue → cell.

Independent answer: B. Similar cells form tissues, tissues build organs, and organs cooperate in systems. The other options scramble levels. Common mistake: treating “organ” and “organ system” as the same thing because both sound important.




Chapter 8 — Homeostasis: Staying Within a Working Range

GED® test targets: L.a.2, SP.3.c

A fictional housing-unit thermostat detects that air is below its target and signals a heating system. Once the air warms enough, the signal changes. You have seen the basic logic of feedback even if nobody used the fancy-ass word. Bodies also detect departures from working ranges and coordinate responses, although biology is far more complicated than a wall thermostat and does not have one universal temperature setting for everything.

Homeostasis means maintaining internal conditions within ranges that support life. It does not mean freezing every measurement at one perfect number. A working system adjusts as conditions change. Your body is not a statue with a thermostat taped to it.

Negative feedback corrects a departure

A feedback system includes a condition being monitored, a sensor, a coordinating response, and an action that changes the condition. In negative feedback, the response tends to reduce the original departure. “Negative” describes the direction of the feedback, not whether the result is bad.

For temperature regulation, sensors detect changes, the nervous system coordinates responses, and structures such as sweat glands and blood vessels participate. Evaporation of sweat removes thermal energy from the skin. Increased blood flow near the surface can support heat transfer to cooler surroundings. In cold conditions, responses such as shivering can increase heat production.

[image: A simplified negative-feedback pathway: the response reduces the original temperature increase, within the system’s capacity.]

A simplified negative-feedback pathway: the response reduces the original temperature increase, within the system’s capacity.

These responses have limits. When the environment is too extreme or the body cannot compensate, internal conditions can leave a workable range. A diagram showing a feedback loop is not a claim that the loop can overcome every circumstance. Scientific models explain mechanisms; they do not grant invincibility.

Glucose and water illustrate the same logic

Blood glucose is regulated through interacting processes. After glucose rises, insulin helps promote glucose uptake in certain tissues and storage, including storage as glycogen. When glucose falls, glucagon helps promote processes that raise it, including release from liver stores. This is an introductory systems model, not a guide to diagnosing or treating a glucose disorder.

The kidneys help regulate water and dissolved substances. Hormonal signals can change how much water is reabsorbed into the blood and how much leaves in urine. A change in the external environment, such as a hotter setting, can change water loss and therefore the regulatory demands on the body.

Feedback is not always negative. Positive feedback amplifies a process, as in parts of blood clotting or the hormonal signaling involved in childbirth. Such processes need an ending condition. Positive does not mean beneficial in every situation, just as negative does not mean harmful.

Read the whole time pattern

In a completed model investigation, identical temperature-control systems began near 25°C. Researchers briefly applied the same external warming disturbance. One system had its regulating mechanism active; the other did not. The values below are constructed.









	Minutes after disturbance
	Regulation active (°C)
	Regulation inactive (°C)





	0
	25
	25



	2
	28
	28



	4
	26
	30



	6
	25
	31





Both systems initially warmed. The active system then moved toward its starting range, while the inactive system continued warming during the measured interval. Looking only at minute two would hide the difference. Time series can reveal responses that a single snapshot misses.

The independent variable is whether regulation was active. Temperature over time is the measured response. The external warming, starting conditions, and model size should be held comparable. If the inactive model also received a stronger disturbance, the comparison would be confounded.

Worked feedback question

Question: Which observation best supports negative feedback in the active model? A. Its temperature rose from 25°C to 28°C initially. B. Its temperature returned toward 25°C after rising. C. It contained a sensor. D. The inactive model reached 31°C.

Answer: B. The return toward the starting range is the key corrective pattern. A shows the disturbance, not the correction. C describes a component without showing what the system did. D provides useful comparison evidence, but B most directly shows the active model opposing its initial departure.

A second question asks what can be predicted if the disturbance becomes much larger. The honest answer is that the model may have a capacity limit; these data do not show what happens beyond the tested disturbance. “It always returns perfectly” would overstate the evidence. A system can work well and still have limits. That’s how real systems work.

Distinguish cause, response, and consequence

In an environmental-stress passage, identify the original change, the response, and the result separately. Rising external temperature is a cause or challenge. Increased evaporation is a response. A smaller rise in internal temperature can be a consequence of that response. Mixing these roles can make a causal chain look backward.

Suppose two populations occupy different climates. One shows a different average trait. That comparison alone does not tell you whether the difference is an immediate adjustment, a developmental response, or an inherited evolutionary change. Later chapters distinguish those time scales. For now, keep the claim limited to what the measurements establish.

Homeostasis connects systems rather than belonging to one organ. Nervous signals, hormones, blood flow, cell membranes, and chemical reactions all contribute. When the question asks how an organism responds to a changed environment, look for a mechanism that helps maintain workable internal conditions. The answer is usually a relationship, not merely an organ name.

Feedback Is a Loop, Not a Mood

Break a negative-feedback loop into four jobs: the variable changes; a sensor detects information about it; a control system compares that information with a working range; an effector carries out a response that opposes the change. Negative means opposing the initial deviation. It does not mean harmful, depressing, or badly behaved. The name is about direction in the loop.

When internal temperature rises, signals can increase skin blood flow and sweating. Blood transfers heat toward the surface, and evaporation transfers energy away. The effectiveness depends on conditions. In humid air, evaporation is harder; producing sweat is not the same as successfully cooling. If a passage reports the response but no temperature recovery, do not announce that homeostasis was restored just because the mechanism tried its damnedest.

Glucose regulation illustrates a chemical loop. After a meal, blood glucose can rise. Insulin promotes uptake by certain tissues and storage, helping lower the level. When glucose falls, glucagon promotes processes such as liver glycogen breakdown that help raise it. The control involves several tissues and hormones. A hormone is a chemical messenger, not the energy source or the stored glucose itself.

Positive feedback amplifies a change instead of reversing it. Blood clotting includes amplification: activated components recruit more components at the injury. The process still needs an endpoint or limitation. Positive does not mean beneficial in every context, just as negative does not mean bad. Read the effect on the original change before assigning the label.

Transfer to an unfamiliar fish or plant by tracing the direction: did the response counter the disturbance or intensify it? A temporary adjustment within one organism is not automatically evolution across generations. A stable average can hide continual fluctuations and responses. “Nothing changed” is often the wrong description; plenty changed to keep the final variable near its working range. That is the whole damn point of regulation.

Your Turn — Guided and Independent Practice — Practice Check S8

Guided: After body temperature rises, sweating increases and temperature later moves toward its earlier range. Identify the stimulus, response, and why this is negative feedback.

Guided answer: The stimulus is increased body temperature. Sweating is part of the response because evaporation transfers heat away. It is negative feedback because the response opposes the original change rather than amplifying it.

Inside guided: On a hot summer day in the yard you sweat; in a cold room you shiver. Explain both as negative feedback. Then, if body temperature keeps falling even with shivering, what is that condition called?

Answer: Sweating cools the body as sweat evaporates; shivering makes heat through muscle activity. Both push body temperature back toward its working range, so both are negative feedback. If heat loss keeps beating heat production, core temperature falls below the normal range. That is hypothermia (an official L.a.2 example): the feedback system is overwhelmed, and it is a medical emergency. Your body is running a thermostat whether you asked it to or not.

Independent: Blood glucose rises after a meal, and insulin helps cells take up or store glucose. Which idea is illustrated? A. Homeostasis using feedback. B. Natural selection in one afternoon. C. Conservation of momentum. D. Plate tectonics.

Independent answer: A. Regulation moves an internal variable toward a working range. B concerns population change across generations, while C and D belong to different systems entirely. Common mistake: thinking homeostasis means a value never changes; it means regulation within limits.




Chapter 9 — Disease, Defenses, and Population Evidence

GED® test targets: L.a.4, SP.3.b, SP.8.a

Shared showers, laundry, kitchen detail, and close living quarters make transmission more than an abstract word. But “the place has germs” tells you about as much as “the commissary has stuff.” Which organism? What route? Which exposure? Bacteria, viruses, and fungi are not interchangeable little villains. Start with their differences, or the explanation turns into a pile of confident horseshit.

A pathogen is an agent that can cause disease. Different pathogens work differently, so “germ” is a useful everyday word but a lousy complete explanation. Science gets more useful when we name the kind of agent, its route of transmission, and the evidence for a prevention measure.

Different causes require different explanations

Bacteria are cellular organisms. Some cause disease, while many are harmless or helpful. Viruses contain genetic material and depend on host cells to reproduce. Some fungi and parasites can also cause disease. Not every illness is infectious: inherited conditions, environmental exposures, and other processes can affect health without transmission from another person.

Antibiotics act against susceptible bacteria; they do not directly treat viruses as a class. Resistance can spread when inherited variants help bacteria survive an exposure and reproduce. That is a population change, not a bacterium deciding to become tougher because it is annoyed. Evolution will explain the mechanism in more detail.

Transmission follows routes

Transmission can involve inhaled particles, contaminated food or water, direct contact, blood exposure, or vectors such as certain insects. The relevant route depends on the pathogen. A prevention strategy must interrupt an actual route or improve protection; a dramatic-sounding measure aimed at the wrong route may do little.

Skin and other barriers provide first-line defense. Immune responses include general defenses and more specific recognition. Antibodies are proteins that bind particular targets. Immune memory can support a faster response to later exposure. Vaccination can prepare immune recognition without requiring the full disease, though effectiveness varies by vaccine, pathogen, and outcome being measured.

This chapter examines scientific concepts and study data, not personal treatment decisions. In an exam passage, use the supplied description of a pathogen and intervention. Do not assume every disease follows the same pattern or that one method eliminates every possible risk.

Counts and rates tell different stories

A case count tells how many cases occurred. A proportion or rate puts cases in relation to a population or time. Incidence concerns new cases during a period; prevalence concerns how many people have a condition at a particular time or during a specified period. Read the definition used in the passage, because the denominator and time window matter.

Consider this fictional study comparing two otherwise similar groups during one observation period. Researchers recorded new cases of a specified infection.









	Group
	People observed
	New cases





	Prevention program
	200
	10



	Comparison program
	100
	10





Both groups had ten cases, but the proportions differ. The prevention group had 10/200 = 5%; the comparison group had 10/100 = 10%. The absolute difference is 5 percentage points. Relative to the comparison group’s 10%, the prevention group’s proportion is 50% lower. A headline saying “same number of cases, no benefit” would miss the denominator completely.

What the design can establish

If participants were randomly assigned and other relevant conditions were comparable, the evidence for a causal effect would be stronger. If people chose their own groups, differences in exposure or behavior might explain part of the result. A study can show an association without settling every causal question.

Sample size affects uncertainty. Ten cases among twenty people is a much less stable estimate than five hundred among a thousand under comparable sampling, even though both are 50%. Large samples help, but they do not cure bias. A survey limited to people who voluntarily report symptoms can miss people without symptoms or those unable to respond.

Researchers may compare outcomes across age groups or settings because a population-wide average can hide meaningful differences. Demographics describe population characteristics. A disease can alter a population’s size, age structure, or ability to reproduce; in vulnerable wildlife populations, disease can contribute to extinction alongside other pressures.

Worked claim evaluation

Question: What is the strongest conclusion supported by the table alone? A. The program caused the difference with absolute certainty. B. The program prevents all infections. C. The prevention group had a lower observed case proportion. D. The comparison group had more cases.

Answer: C. The observed proportions are 5% and 10%. B is contradicted by the ten cases in the prevention group. A requires stronger design information and still overstates certainty. D is false because the counts are equal. Sometimes the correct answer sounds less exciting because it is the only one doing its damn job.

A follow-up asks which information would most improve interpretation. Knowing whether the groups had similar exposure opportunities and how they were assigned is more useful than knowing the color of the study’s cover page. Relevant evidence connects to alternative explanations.

Read prevention evidence as a system

Sanitation can reduce exposure through contaminated materials or water. Ventilation can affect concentrations of airborne particles in some settings. Vaccination can change susceptibility or disease outcomes. These interventions act at different points in a transmission chain. They are not interchangeable, and each one has to be judged in the setting where it is used.

This habit works anywhere: identify the agent, route, intervention, outcome, denominator, and study design. Then decide what the evidence supports. Do not turn a useful result into a promise the study never made.

Germs Is Not a Complete Scientific Explanation

A bacterium is a cell with a membrane, DNA, ribosomes, and metabolism. Many divide by binary fission: DNA is copied and the cell divides. A virus is not a cell. It carries genetic material inside a protein coat, sometimes with a lipid envelope, and uses a host cell’s machinery to make more viruses. Viral attachment, entry, copying, assembly, and release depend on particular interactions with the host.

Transmission means movement of an infectious agent between sources and susceptible hosts. Infection means the agent establishes itself in the host; disease involves resulting damage or impaired function. Exposure does not guarantee infection, and infection does not always produce noticeable illness. The route matters: contaminated hands, food, surfaces, or airborne particles can contribute differently depending on the agent. A paper scenario must identify the route rather than assume every pathogen spreads the same way.

Handwashing illustrates removal: soap helps loosen oils and material, while rinsing carries material away. Some disinfectants inactivate organisms through chemical action, but effectiveness depends on agent, product, concentration, contact time, and surface. This is explanation, not a mixing recipe. Follow authorized procedures; never combine chemicals or collect biological samples. More chemical is not automatically more effective, and “kills everything instantly” should set off your bullshit alarm.

Innate defenses include barriers and broad early responses. Adaptive immunity uses more specific recognition by lymphocytes. B cells can produce antibodies that bind particular targets; T cells coordinate responses or help destroy infected cells. Memory cells can support faster later responses. Vaccines prepare immune recognition without requiring the full risks of the disease they target. Protection varies, so immune memory is not a promise that infection is impossible.

Many antibiotics act on bacterial features, such as cell-wall construction or bacterial ribosomes, that viruses lack. They therefore do not directly treat viral infections. Resistance can spread when susceptible bacteria are removed and resistant descendants persist. In an unfamiliar study, distinguish measured outcomes: infection frequency, symptom severity, hospitalization, and transmission are different endpoints. A reduction in one does not automatically establish the same reduction in all the others.

Your Turn — Guided and Independent Practice — Practice Check S9

Guided: In a fictional housing unit, 8 of 200 people in Group A and 8 of 100 in Group B develop the same infection during one period. Calculate each proportion and state what the numbers do and do not prove.

Guided answer: Group A: 8/200 = 4%. Group B: 8/100 = 8%. B’s observed proportion is twice A’s. The counts do not prove why the groups differ because exposure, assignment, immunity, and reporting conditions are unknown.

Independent: Why do antibiotics generally not cure viral infections? A. Antibiotics are vaccines. B. Viruses are larger bacteria. C. Viruses use host-cell machinery and lack the bacterial targets many antibiotics attack. D. All bacteria are harmless.

Independent answer: C. Antibiotics target bacterial structures or processes, not every pathogen. B misclassifies viruses, A confuses treatment with immune preparation, and D is false. Common mistake: using “germ” as if every microorganism works the same way.

Unit 2 Check (Science) — Inside, Mixed, and Unfamiliar Practice

Inside independent: After a set of push-ups, you breathe harder and your heart beats faster. Name the two body systems working together and explain what each does for your working muscles.

Answer: The respiratory system brings in more oxygen and removes carbon dioxide at the lungs. The circulatory system (heart, blood, and blood vessels) carries oxygen to the muscle cells and carries carbon dioxide away. The muscle cells use the oxygen in cellular respiration to make ATP (Chapters 6 and 7).

Mixed: A diagram with constructed numbers shows about 2,000 mitochondria in a muscle cell and about 500 in a skin cell. How many times as many does the muscle cell have, and what does that suggest about its job?

Answer: 2,000 ÷ 500 = 4 times as many. Mitochondria transfer energy into ATP, so more of them fits a cell with a high energy demand, such as a contracting muscle cell. Structure supports function (Chapters 4 and 5).

Unfamiliar (GED-style): Hikers who travel to a high mountain, where each breath brings in less oxygen, breathe faster during their first days there. Which concept best describes this response? A. A response that helps keep oxygen delivery within a working range. B. Natural selection acting on the hikers during one week. C. Osmosis moving oxygen into the lungs. D. A mutation caused by the altitude.

Answer: A. Faster breathing opposes the drop in oxygen supply, which is homeostasis through negative feedback. B needs many generations, C describes water movement, and D confuses a body response with a change in DNA (Chapter 8).

Ready to move on: get all three right with your reasoning written out. If you miss one, go back to the chapter named in its answer. With three questions, our 80% study goal means all three, on your first try, without help.




Unit 3 — Inheritance and Change Across Generations

Inside-to-GED Bridge — Instructions, Copies, and Variation

Property sheets, callout lists, and work rosters are imperfect analogies for genetic information. A master record can be copied, a copy can contain an error, and different sections can be used for different jobs. DNA is the actual biological information molecule; genes are DNA regions, chromosomes organize long DNA molecules, and gene expression uses information to make functional products.

Do not push the paperwork analogy too far. DNA does not think, a mutation is not disciplinary misconduct, and a dominant allele is not “in charge.” The analogy only helps separate stored information, copying, and use.

GED questions then ask you to follow DNA → RNA → protein, compare mitosis with meiosis, calculate inheritance probability, or explain how inherited variation and environmental conditions affect a population over generations.




Chapter 10 — DNA, Proteins, and Cell Division

GED® test targets: L.e.1, L.d.3, SP.7.a

A fictional kitchen keeps a master recipe and makes a working copy for a particular task. The paper is not the meal, and the recipe is not the cook. That distinction helps with DNA, RNA, and protein. Do not let three abbreviations stomp around like they own the damn chapter. Each names a different molecule doing a different job, not three interchangeable versions of “genetic stuff.”

Inheritance begins with information carried in molecules. DNA, deoxyribonucleic acid, stores biological instructions in the order of its chemical building blocks. You do not need to memorize that long name to use the idea. You do need to distinguish the information, the structures carrying it, and the processes that copy or use it.

DNA, genes, and chromosomes

A gene is a region of DNA whose information contributes to a functional product, such as a protein or an RNA molecule. A chromosome is a long DNA molecule associated with proteins. In cells with nuclei, chromosomes organize much of the genetic material. A gene is not a tiny chromosome, and a chromosome is not one single trait.

DNA contains four types of bases commonly abbreviated A, T, C, and G. In its double-stranded structure, A pairs with T and C pairs with G. The order of bases carries information. Before division, cells copy DNA through replication. Each original strand helps guide production of a complementary strand.

Genes influence traits through cellular processes, often through proteins. A trait may depend on many genes and environmental conditions. The familiar “one gene, one visible trait” examples are simplified teaching models, not a complete description of human biology.

From stored information to a working product

Transcription makes an RNA copy from a DNA template. Translation uses the information in messenger RNA to assemble amino acids into a protein. Ribosomes carry out translation. The basic information pathway DNA → RNA → protein is often called the central dogma of molecular biology. It describes a major pathway, not every possible information transfer in every biological system.

Proteins can serve as enzymes, structural materials, transporters, or signals. A change in a gene may alter a protein’s sequence, its amount, or when it is produced. Some DNA changes have no noticeable effect. Others matter greatly. “Mutation” does not automatically mean a dramatic visible deformity.

[image: DNA → RNA involves transcription; RNA → protein involves translation. This is an information pathway, not conversion of DNA material into protein.]

DNA → RNA involves transcription; RNA → protein involves translation. This is an information pathway, not conversion of DNA material into protein.

A model sequence is useful because it shows order and direction. It does not mean a DNA molecule physically turns into a protein like a caterpillar changing form. Information is used to build another molecule; the original DNA is not consumed as the protein’s raw material.

Mitosis makes comparable body cells

Mitosis is division of a cell’s nucleus that normally distributes copied chromosomes into two nuclei with the same chromosome number as the original nucleus. Cytokinesis divides the cell’s cytoplasm. Together, these processes support growth, repair, and some forms of asexual reproduction.

Before mitosis, DNA is replicated. Copied chromosomes contain sister chromatids, matching DNA copies joined before separation. The copies separate so each new nucleus receives a set. If the starting body cell has 46 chromosomes, the typical resulting body cells each have 46, not 23. Copying and distributing are coordinated; the count does not double permanently at every generation of body cells.

Meiosis prepares for sexual reproduction

Meiosis involves one DNA replication followed by two nuclear divisions. It reduces chromosome number and contributes to genetic variation. In the usual human model, cells with 46 chromosomes produce gametes, sperm or egg cells, with 23. Fertilization joins two gametes, restoring the typical 46 in the resulting cell.

Homologous chromosomes are corresponding chromosomes, usually one inherited from each parent. They carry genes for the same general features but may carry different versions, called alleles. During meiosis, homologous chromosomes separate, and later sister chromatids separate. Crossing over can exchange segments between homologous chromosomes, creating new combinations.









	Process
	Main role
	Typical chromosome-number result





	Mitosis
	Growth and cell replacement
	Preserves the starting number



	Meiosis
	Formation of reproductive cells
	Halves the starting number



	Fertilization
	Joins reproductive cells
	Combines the two sets





These descriptions are introductory models. Details vary among organisms. The key GED-level distinction is the purpose and chromosome accounting, not memorizing every named stage until your eyes give up.

Worked chromosome reasoning

Question: A hypothetical organism has 12 chromosomes in its ordinary body cells. Its gametes are produced by meiosis. How many chromosomes are expected in a typical gamete? A. 3. B. 6. C. 12. D. 24.

Answer: B. Meiosis reduces the number by half: 12 ÷ 2 = 6. Fertilization of two such gametes restores 12. C describes preservation of the body-cell number, as in ordinary mitotic division. D confuses DNA copying before division with the final chromosome number in a gamete. A halves the number twice without accounting for the sequence correctly.

Another question asks which event directly produces a protein from messenger RNA. Translation is correct. Replication copies DNA; transcription makes RNA; meiosis separates chromosome sets. Technical words are less intimidating when each has a job attached to it.

Follow the information, not just the picture

If a diagram shows an arrow from DNA to RNA, ask what process the arrow represents. If it shows chromosomes entering two cells, ask whether the chromosome number was preserved or reduced. If it shows a changed protein, look upstream for a change in sequence or expression. A diagram’s meaning comes from its labels and relationships, not from how official it looks.

This chapter supplies the machinery for the next one. Inheritance questions are about how variants are passed and expressed, not about predicting a person’s entire future from a box of letters.

Instructions, Working Copies, and the Actual Product

DNA is a sequence of nucleotide building blocks. Its bases pair in a predictable way: A with T, and C with G. A gene contains information used to make a functional product, often a protein through an RNA intermediate. A chromosome is a long DNA molecule associated with proteins; it carries many genes. An allele is a version of a gene. Those terms describe different levels, not competing names for one object.

During transcription, a cell uses part of a DNA sequence as a template to make RNA. During translation, a ribosome reads messenger RNA in three-base units called codons. Transfer RNA helps deliver corresponding amino acids, which are joined into a chain. The chain folds into a protein whose shape affects its function. Changing the instructions can change the product, but some sequence changes leave the amino-acid sequence unchanged.

Replication is different: DNA is copied before cell division. Each original strand helps specify a new partner strand. Copying and checking mechanisms make the process generally accurate, not infallible. A mutation is a sequence change. Copying a recipe, using it to prepare food, and altering it are different events; likewise, replication, gene expression, and mutation must not get shoved into one scientific junk drawer.

In mitosis, duplicated chromosomes are distributed so daughter cells generally receive equivalent chromosome sets. In meiosis, chromosome pairs separate across two divisions to produce cells with half the usual set, with recombination and assortment generating variation. Fertilization joins gametes and restores paired sets. The practical reason for halving is obvious once explained: otherwise chromosome number would double at every generation. Biology does not need that accounting disaster.

On an unfamiliar diagram, count chromosome sets and read arrow labels before naming the process. DNA to RNA indicates transcription; RNA to protein indicates translation. A human body cell normally has 46 chromosomes, while a gamete has 23. These are chromosome counts, not counts of genes. Keep the unit of the biological count as carefully as you keep grams separate from liters.

Your Turn — Guided and Independent Practice — Practice Check S10

Guided: DNA sequence in a gene changes, altering an mRNA codon and possibly one amino acid in a protein. Trace the information path using the terms transcription and translation.

Guided answer: During transcription, the gene’s DNA information is copied into RNA. During translation, ribosomes read mRNA codons to assemble amino acids into a protein. A DNA change may alter the protein, have no effect, or affect regulation depending on location and context.

Independent: Why is mitosis important? A. It produces genetically similar cells for growth and repair. B. It always halves chromosome number. C. It creates every mutation on purpose. D. It turns proteins into DNA.

Independent answer: A. Mitosis copies and distributes chromosomes to daughter cells. B describes a feature of meiosis, C treats random change as intentional, and D reverses information flow. Common mistake: mixing up mitosis and meiosis because both involve dividing cells.




Chapter 11 — Inheritance Without Fortune-Telling

GED® test targets: L.e.2, SP.8.c

An attendance sheet tells you who showed up today; it does not tell you who will come tomorrow. A Punnett square is also limited: it organizes possible allele combinations under a stated model. It is not a damn prophecy about a child’s appearance, intelligence, character, or future. We use the model precisely because we know what it includes and what it leaves out.

A Punnett square is a probability model. It organizes possible allele combinations from two parents under stated assumptions. It is not a four-box crystal ball. If the model shows a one-in-four chance, nature does not owe a family exactly one outcome in every four offspring.

Genotype and phenotype

An allele is a version of a gene. A genotype is the allele combination being considered. A phenotype is an observable characteristic, influenced by genotype and often by environment. In a simple model, A might represent a dominant allele and a a recessive allele. AA and Aa express the dominant phenotype, while aa expresses the recessive phenotype.

Dominant means an allele’s effect appears in the heterozygous combination under the model. It does not mean stronger, better, more common, or morally superior. Recessive does not mean weak or defective. Homozygous means two matching alleles; heterozygous means two different alleles at the gene being considered.

Many real traits do not follow simple complete dominance. In incomplete dominance, the heterozygote has an intermediate phenotype. In codominance, both allele effects are expressed. Many traits are polygenic, influenced by multiple genes. Use the inheritance pattern supplied in the question rather than forcing every trait into one convenient square.

Build the model one parent at a time

For an Aa × Aa cross, each parent can contribute A or a. Put one parent’s possibilities across the top and the other’s down the side. Combine one allele from each parent in each box.









	
	Parent 1: A
	Parent 1: a





	Parent 2: A
	AA
	Aa



	Parent 2: a
	Aa
	aa





The four equally likely combinations are AA, Aa, Aa, and aa. Genotype probabilities are 1/4 AA, 1/2 Aa, and 1/4 aa. With complete dominance, the dominant phenotype probability is 3/4 and the recessive phenotype probability is 1/4. The two Aa boxes count separately because they arise from different parental contributions, even though the resulting genotype is the same.

For Aa × aa, the first parent contributes A or a, while the second contributes only a. Half the expected combinations are Aa and half aa. If a question changes one parent’s genotype, rebuild the possibilities. Do not drag the famous 3:1 ratio into every problem like it owns the place.

Probability across multiple offspring

Under the model’s independence assumption, the probability that two offspring from Aa × Aa both have aa is 1/4 × 1/4 = 1/16. The probability that neither has aa is 3/4 × 3/4 = 9/16. Therefore the probability that at least one has aa is 1 − 9/16 = 7/16.

“At least one” includes one or two. “Exactly one” excludes two. Exactly one aa outcome has two orders: aa then not-aa, or not-aa then aa. Add their probabilities: (1/4 × 3/4) + (3/4 × 1/4) = 6/16 = 3/8. Wording changes the event you are counting.

For 80 offspring under the simple Aa × Aa model, the expected number with aa is 80 × 1/4 = 20. Actual counts may differ through chance. An expected number is the long-run model average, not a guaranteed head count. A modest mismatch does not automatically disprove the inheritance model.

Read a pedigree cautiously

A pedigree is a family diagram showing a trait across generations. Its legend explains symbols, shading, and relationships. Shading usually marks the studied phenotype, not whether a person is healthy in every respect. Symbols may conventionally indicate sex, but use the supplied key rather than guessing.

In a simplified autosomal recessive model, two parents without the recessive phenotype can have an offspring with it if both are carriers, Aa. A carrier has the recessive allele without expressing that recessive phenotype in this model. If an affected aa offspring is shown, each biological parent must have supplied an a allele under the assumptions.

A pedigree alone may not distinguish every possible inheritance pattern. Small families, incomplete information, and environmental influences can leave multiple explanations. If the question specifies autosomal recessive inheritance, use that information. Do not pretend the diagram established it independently.

[image: A simplified pedigree with a stated recessive model. Both unshaded parents are carriers; the unshaded offspring’s exact genotype is not determined by phenotype alone.]

A simplified pedigree with a stated recessive model. Both unshaded parents are carriers; the unshaded offspring’s exact genotype is not determined by phenotype alone.

In this supplied recessive model, the shaded offspring has genotype aa. Each unshaded parent supplied an a allele, so each must be Aa under the stated assumptions. The unshaded sibling could be AA or Aa; appearance alone does not distinguish those possibilities. An unshaded symbol does not automatically mean no recessive allele is present.

Worked inheritance question

Question: In the stated complete-dominance model, a parent with genotype AA and a parent with genotype aa produce offspring. Which prediction is supported? A. All show the recessive phenotype. B. Half are AA and half aa. C. All offspring are expected to be Aa. D. Each offspring receives both alleles from one parent.

Answer: C. The AA parent contributes A in every gamete at this gene, and the aa parent contributes a. The combination is Aa. B incorrectly keeps parental pairs intact. A ignores complete dominance. D contradicts the one-allele-from-each-parent model.

The most reliable method is to identify the inheritance rule, list parental contributions, combine them, count the requested outcome, and translate the count into a probability. That sequence is reasoning, not fortune-telling.

Inheritance Is Probability, Not a Family Sentence

Begin with the parents’ genotypes, not their appearances alone. In a complete-dominance model, AA and Aa can show the same dominant phenotype even though their possible gametes differ. An AA parent contributes A at that gene; an Aa parent can contribute A or a. Each offspring receives one allele from each parent. The square combines contributions, not entire parental genotypes.

Consider Aa crossed with aa as a worked demonstration. The first parent’s possibilities are A and a; the second contributes a. Pairing them yields Aa and aa with equal model probabilities. Expected dominant phenotype = 1/2 = 50%, and expected recessive phenotype = 1/2 = 50%. Among 80 offspring, the expected recessive count is 80 × 0.5 = 40. Expected does not mean guaranteed; actual outcomes vary.

If successive offspring are independent under the model, an earlier result does not use up an allele combination. Two recessive outcomes in a row do not force a dominant result next. That “it is due now” argument is the same bullshit that confuses chance in other settings. The probability for each offspring remains whatever the stated genetic model gives.

Dominant does not mean common, healthier, stronger, or morally better. It describes how alleles relate to phenotype in a heterozygote. In incomplete dominance, the heterozygous phenotype can be intermediate; in codominance, both allele effects are expressed. Many traits depend on multiple genes and environmental conditions. Do not stretch a one-gene pea-plant model into a theory of everything human.

A pedigree shows observed family relationships and traits, while a Punnett square models possible combinations. When a GED-style passage supplies an inheritance rule for an unfamiliar organism, use that rule rather than guessing from a real trait you remember. State the genotype possibilities first, translate them into phenotype using the rule, and only then calculate the requested probability. That order keeps the fancy terminology attached to actual reasoning.

Your Turn — Guided and Independent Practice — Practice Check S11

Guided: In a simple model, one parent is heterozygous (Aa) and the other is homozygous recessive (aa). Make the four equally likely genotype combinations for Aa × aa and find the probability of aa.

Guided answer: The combinations are Aa, Aa, aa, and aa. Two of four are aa, so the probability is 2/4 = 1/2, or 50%. This predicts repeated possibilities, not the guaranteed outcome of four actual children.

Independent: A trait appears more often in one family but is also affected by diet. Which statement is best? A. A pedigree proves causation by itself. B. The trait must be controlled by one dominant allele. C. Environment never matters. D. Genes and environment can both influence phenotype.

Independent answer: D. Phenotype can reflect genotype, environment, and their interaction. B assumes a simple pattern not supplied, C ignores the prompt, and A overstates what a family pattern can establish. Common mistake: turning probability into destiny.




Chapter 12 — Variation, Mutation, and Gene Expression

GED® test targets: L.e.3, SP.7.a

Two fictional vocational classes receive identical manuals, but one has more instruction time and working equipment. Their outcomes can differ without the manuals changing. That is only an analogy, not a claim that people are genes. It helps separate inherited information from the conditions under which it operates. “It is genetic” is not a complete explanation, and “the environment matters” does not mean DNA does nothing.

Related organisms are similar without being identical. Genetic variation supplies differences that can be inherited, while environments influence development and expression. If two organisms look different, you cannot automatically point to one cause without evidence.

Where new versions and combinations come from

A mutation is a change in DNA sequence. Mutations can arise during copying or from other processes affecting DNA. Their consequences depend on where they occur and how they affect function. Some are neutral in a particular setting; some are harmful; some can be beneficial under particular conditions.

Mutations create new alleles. Sexual reproduction reshuffles existing alleles through processes including independent assortment, crossing over, and random fertilization. These are different sources of variation. Shuffling a deck makes new arrangements; it does not necessarily create a new kind of card.

Independent assortment refers to how different chromosome pairs can be distributed during meiosis. Crossing over exchanges DNA segments between homologous chromosomes. Genes on the same chromosome can be linked, so not every pair of genes behaves independently. Introductory probability problems should state or imply the relevant simplifying assumptions.

Inheritance depends on which cells are affected

A mutation in a body cell can affect that cell and its descendants within the body. It is not ordinarily passed to offspring through sexual reproduction unless it is present in the reproductive lineage. A mutation in a gamete can enter the offspring’s genetic information. The location of a change matters as much as the dramatic sound of the word mutation.

Changes are not produced because an organism knows what it needs next. A bacterium does not design the exact resistance mutation required by tomorrow’s challenge. Variation and selection are distinct processes: variations arise, and conditions affect which variants leave more descendants.

Expression is the use of information

Gene expression is the process of using a gene’s information to produce a functional product. Cells can regulate when and how strongly genes are expressed. That is one reason a nerve cell and a muscle cell can have similar DNA but perform different work.

Environmental conditions can influence phenotype. A plant’s growth can depend on light and nutrients even when its inherited genotype is unchanged. In some organisms, temperature affects pigment production. Siamese cats are a familiar example: temperature-sensitive activity involved in pigment production contributes to darker cooler body regions. The environment changes the expression of a trait; it does not require each dark patch to have a different inherited genome.

Epigenetics concerns changes in gene activity associated with mechanisms that do not change the DNA sequence itself, such as certain chemical modifications to DNA or its associated proteins. Some changes can persist through cell divisions. Claims that every experience is permanently inherited by future generations go much further than this basic concept supports.

Separate genetic and environmental explanations

Completed study: researchers grew two plant varieties under two light conditions. Each group contained 25 plants, with equal water, soil, and temperature. The table gives mean final height.









	Variety
	Lower light
	Higher light





	A
	12 cm
	20 cm



	B
	16 cm
	22 cm





Both varieties grew taller in higher light. Variety B was taller on average in both environments. The pattern is consistent with contributions from variety and environment. It does not justify saying height is entirely genetic or entirely environmental. Biology is allowed to have more than one influence. Annoying for slogans, useful for understanding.

The light-associated increase was 8 cm for A and 6 cm for B. That difference suggests the varieties may respond differently to light. To evaluate the strength of that claim, we would want information about variability and repeated studies, not just the means.

Worked comparison of findings

Researcher 1 says, “Light influences height because both varieties grew taller under higher light.” Researcher 2 says, “Inherited differences may influence height because B was taller in both conditions.” Which judgment is best? A. Only researcher 1 can be correct. B. Only researcher 2 can be correct. C. Both interpretations are compatible with the data. D. Neither interpretation uses any evidence.

Answer: C. The explanations concern different influences that can operate together. The table supports both patterns. It does not isolate every genetic difference between the varieties or establish that light is the only environmental factor relevant anywhere. Reconciliation means checking whether claims actually conflict before picking a winner.

An improved design would include more independent plants, repeat the comparisons, and record variation within groups. Comparing a single shaded plant of A with a single sunny plant of B would confound variety and light, making the influences difficult to separate.

Read variation as raw material, not a ranking

Variation means difference. It does not automatically mean one organism is superior overall. A trait helpful in one environment can be costly in another. Dark coloration might improve camouflage on one surface and worsen it on another. A fast growth rate might help when resources are abundant but be less advantageous when water is limited.

Carry forward three questions: Did the DNA sequence change? Were existing alleles rearranged? Did conditions change how a trait developed or was expressed? Those possibilities can interact, but keeping them distinct prevents a lot of sloppy reasoning.

Same Instructions, Different Conditions, Different Results

Genotype identifies genetic makeup at the level being considered. Phenotype is the observable or measurable result, such as height, pigment, or enzyme activity. Gene expression means using genetic information to produce RNA or protein. Environmental signals can affect when, where, and how much a gene is expressed. The sequence can remain unchanged while the amount of product changes.

Mutation changes DNA sequence. Recombination rearranges existing genetic variants during reproduction. Environmental effects can alter development or expression without either process changing the inherited sequence. Keep those mechanisms separate. A plant bending toward light has not necessarily acquired a new light-seeking mutation because the sun annoyed it into action. That explanation gives evolution a brain it does not have.

A useful supplied experiment compares two plant varieties under both bright and dim light. If both varieties grow taller under bright light, environment matters. If one variety differs from the other within the same light condition, inherited differences may also matter. If the size or direction of the light effect differs between varieties, genotype and environment interact. One comparison cannot replace all four combinations.

Suppose variety A grows 4 cm in dim light and 10 cm in bright light, while variety B grows 6 cm and 8 cm. The light-associated change is 6 cm for A and 2 cm for B. A is not simply “the tall variety” under every condition: B is taller in dim light, A in bright light. Reading the separate comparisons is what makes this shit understandable.

On an unfamiliar data display, identify whether the question concerns sequence change, recombination, expression, or observed phenotype. Do not treat every difference as an adaptation or every mutation as harmful. Effects depend on location and context; some are neutral, some damaging, and some advantageous in particular environments. Variation is a description of difference, not a ranking of worth.

Your Turn — Guided and Independent Practice — Practice Check S12

Guided: Identical plant seeds grow to different heights under different light levels. Explain how the same genotype can produce different phenotypes and name one control needed to test light fairly.

Guided answer: Gene expression and growth respond to environmental conditions, so phenotype can differ even when genotype is similar. Hold water, soil, container size, temperature, and measurement time alike while changing light.

Independent: Which change can create a new heritable DNA variant? A. Mutation in a cell lineage that contributes to offspring. B. Exercise alone. C. Learning a skill. D. Cutting hair.

Independent answer: A. A heritable mutation changes DNA that can be passed to offspring. B and C can change bodies or behavior without rewriting inherited DNA, and D affects dead tissue. Common mistake: confusing acquired changes with inherited genetic variation.




Chapter 13 — Evolution and the Evidence for Common Ancestry

GED® test targets: L.f.1, L.f.2, L.f.3, SP.4.a, SP.5.a

Suppose maintenance replaces a pale yard surface with a dark one in a fictional observation. Some insects already blend into the new background better than others. Nobody handed the insects a camouflage request form. Natural selection starts with existing variation and differences in survival or reproduction, not an organism wishing hard enough to change its DNA. That wishful version is memorable, simple, and wrong as hell.

Evolution is change in inherited characteristics of populations across generations. Individual organisms grow, learn, and respond to conditions, but a population evolves. A person getting stronger through training is not the same process as inherited variants becoming more common over generations.

Natural selection needs a particular chain

Natural selection occurs when heritable variation affects survival or reproduction in a particular environment. Organisms vary. Some variation is inherited. Conditions influence which variants leave more offspring. Over generations, the frequencies of those variants can change.

Fitness in this context concerns reproductive success in a particular environment, not physical strength or human worth. The biggest organism does not automatically win. A small organism that leaves more surviving offspring may have greater fitness under the conditions being studied.

Selection pressure is an environmental factor affecting survival or reproduction, such as predation, drought, or an antimicrobial exposure. An adaptation is an inherited characteristic shaped by selection that contributes to success in a particular setting. Adaptation is not an organism making a conscious improvement request.

Follow a population through a change

In a simplified insect population, dark and light coloration are inherited. Birds more readily detect insects that contrast with the background. Researchers record these constructed counts before and after a period on a dark background.









	Color
	Initial count
	Survivors before reproduction





	Dark
	50
	40



	Light
	50
	10





Dark insects had 40/50 = 80% survival; light insects had 10/50 = 20%. Among the survivors, dark insects made up 40/50 = 80%. If the surviving insects reproduce and coloration is inherited, dark coloration may become more common in later generations. The table shows differential survival; the inheritance and reproduction conditions are needed to connect that pattern to evolution.

The insects did not darken because they understood the assignment. The initial population already contained variation. Conditions affected which variants survived. Mutation, gene flow, and genetic drift can also change populations, so natural selection is not the only mechanism of evolution.

Artificial selection and speciation

Artificial selection occurs when humans influence which organisms reproduce based on chosen traits, as in selective breeding of crops. It uses heritable variation, but the selection criterion comes from human choices. A selected trait can bring tradeoffs; a crop bred for one feature is not automatically best in every environment.

Speciation is the formation of distinct species. In many cases, populations become separated, accumulate differences, and eventually become reproductively isolated. Reproductive isolation means gene exchange between the populations is limited or prevented by biological barriers. Geographic separation can contribute, but separation alone does not instantly create a new species.

The biological species concept emphasizes interbreeding and reproductive isolation, but it does not fit every organism or fossil equally well. Scientific categories have uses and limits. You do not need to pretend a useful concept answers every edge case to use it correctly.

Common ancestry leaves multiple kinds of evidence

Fossils document organisms and changes through time. Similar underlying anatomical structures can reflect inheritance from a shared ancestor even when their present functions differ. DNA sequence similarities provide another line of evidence. Developmental patterns and geographic distributions can also support evolutionary relationships.

A cladogram is a branching diagram showing hypothesized relationships. A branch point represents a common ancestor. Organisms sharing a more recent branch point are more closely related in that diagram. Left-to-right position is not a ladder from “primitive” to “advanced,” and rotating branches around a node does not change the relationships.

[image: B and C share a more recent common ancestor with each other than with A. Branch lengths are not a time scale in this diagram.]

B and C share a more recent common ancestor with each other than with A. Branch lengths are not a time scale in this diagram.

In this simplified diagram, B and C share a more recent common ancestor with each other than either shares with A. If B is drawn higher than C, that placement does not make B superior. The connection pattern is the information. Branch length represents time or amount of change only if the diagram’s key says so.

Worked evolution question

Question: Which statement best explains the insect results? A. Birds caused every light insect to mutate into a dark insect. B. All surviving insects must have identical DNA. C. Dark insects will be favored in every possible environment. D. Dark coloration was associated with greater survival on the dark background.

Answer: D. The survival proportions support that association in the stated conditions. A invents a directed mutation process and contradicts the surviving light insects. C ignores environmental dependence. B confuses one shared trait with complete genetic identity.

A second question asks what evidence could challenge the camouflage explanation. If birds could not distinguish the colors under the study conditions, or if the two groups differed in a separate survival-relevant trait, the proposed mechanism would need further testing. Evidence that challenges an explanation is valuable; science is not a loyalty contest.

This pulls the last three chapters together. DNA carries inherited information, reproduction reshuffles it, mutation can introduce new variants, and environmental conditions influence which variants persist. Evolution explains population change through these relationships, not through a plan that organisms consciously follow.

Selection Changes Populations, Not Intentions

Follow the mechanism in order. Individuals vary. Some differences are heritable. Environmental conditions affect which individuals leave more surviving offspring. Their inherited variants become more frequent over generations. Remove heritability from that chain and a temporary survival difference need not produce an inherited population change. Remove differential reproduction and the observed difference may have little evolutionary consequence.

Fitness means reproductive success in a particular environment, not physical strength or overall superiority. An inconspicuous insect can have higher fitness than a powerful conspicuous one if predators eat the conspicuous insects before they reproduce. A trait can also carry a cost: heavy protection may improve defense but require resources. Selection concerns the net reproductive consequences under actual conditions.

Mutation introduces new variants without anticipating what organisms need. Genetic drift changes variant frequencies through chance, especially in small populations. Gene flow moves variants when organisms or gametes move between populations. Natural selection is therefore not the only process changing populations. If a storm randomly removes most organisms, the survivors’ allele frequencies can differ without the surviving alleles having caused survival.

Common ancestry is supported by converging evidence: DNA similarities, homologous structures, fossil sequences, and geographic patterns. Homologous structures share an evolutionary origin even when their functions differ. Similar function alone can result from convergent evolution; a useful design can evolve independently. An evolutionary tree marks relationships of descent, not a ladder from “crappy” organisms to superior ones.

When an unfamiliar passage reports a frequency increase, distinguish evidence for change from evidence for its mechanism. A rise from 20% to 60% is a 40-percentage-point increase, but the numbers alone do not prove selection. Evidence that carriers left more offspring under the relevant conditions strengthens that explanation. The GED reasoning move is to connect inherited variation, environment, and reproduction without inventing a plan behind them.

Your Turn — Guided and Independent Practice — Practice Check S13

Guided: In a bacterial population, a resistance variant already exists before antibiotic exposure. Explain how antibiotic use can change variant frequencies through natural selection.

Guided answer: The antibiotic creates a selective pressure. Susceptible bacteria are less likely to survive and reproduce, while resistant bacteria leave more descendants. The population becomes more resistant across generations; individual bacteria do not decide to mutate because they need help.

Independent: Which evidence most directly supports common ancestry? A. One animal is stronger. B. Two species live in the same cage. C. Shared DNA sequences and homologous structures. D. Every organism looks identical.

Independent answer: C. Multiple independent similarities can fit descent with modification. B only shows location, A is a comparison of strength, and D is false. Common mistake: saying humans “came from modern monkeys” instead of recognizing shared ancestors.

Unit 3 Check (Science) — Inside, Mixed, and Unfamiliar Practice

Inside independent: A garden program grows pea plants. In peas, the allele for tall plants (T) is dominant over the allele for short plants (t). Two tall plants, both Tt, are crossed. What fraction of the offspring is expected to be short? About how many of 40 seeds?

Answer: Tt × Tt gives TT, Tt, Tt, and tt, so 1 of 4 is expected to be short (tt). One-fourth of 40 is about 10 seeds. That is an expected value, not a guarantee for any one batch (Chapter 11).

Mixed: A mutation changes one DNA base in a gene inside a skin cell on a person’s arm. Can that mutation be passed to the person’s children? Explain.

Answer: No. Only mutations in reproductive cells (eggs, sperm, or the cells that make them) can be inherited. A change in a skin cell can be copied into that cell’s descendants in the skin, but it is not passed to offspring (Chapters 10 and 12).

Unfamiliar (GED-style): On an island, a drought leaves mostly large, hard seeds. Finches with deeper beaks crack them more easily and survive and reproduce more. Over several generations, average beak depth increases. Which explanation fits best? A. The drought caused every bird to mutate in the same way. B. Individual birds grew deeper beaks because they needed them and passed that change on. C. Natural selection: heritable variation in beak depth plus differences in survival and reproduction. D. Beak depth is not inherited, so the change must be random.

Answer: C. The population changes because birds that already had deeper beaks left more offspring. B describes inheriting a change acquired by need, A makes mutation directed and universal, and D contradicts the inherited pattern (Chapter 13).

Ready to move on: get all three right with your reasoning written out. If you miss one, go back to the chapter named in its answer. With three questions, our 80% study goal means all three, on your first try, without help.




Unit 4 — Ecosystems and Living Networks

Inside-to-GED Bridge — Chow, Waste, and Energy Flow

A chow hall makes one ecosystem truth obvious: matter and energy enter, move through people and processes, and leave in changed forms. Food supplies matter and chemical energy. Waste still contains matter. Heat spreads into the surroundings. Nothing disappears because a tray was cleared.

In an ecosystem, producers build organic molecules, consumers obtain matter by eating, and decomposers break down dead material and wastes. Matter cycles through new combinations. Energy flows and becomes less available for work as it disperses as heat.

A GED food-web question may use grass, insects, birds, and snakes instead of a kitchen. Follow each arrow in the direction of matter and energy transfer. Then make a conditional prediction instead of declaring that one population change causes instant extinction everywhere.




Chapter 14 — Energy Flows; Matter Cycles

GED® test targets: L.c.1, L.c.2, SP.6.b

Rice, beans, vegetables, and meat did not begin their existence at the chow window. Trace any meal backward and you reach organisms obtaining matter and energy from other sources. That ordinary tray opens into ecology. The useful question is not merely “who eats whom?” It is where the atoms go, where the energy goes, and why those two stories are connected but not the same damn story.

An ecosystem includes living organisms and the nonliving conditions with which they interact. Sunlight, water, soil, temperature, and chemical substances matter alongside the organisms. An ecosystem is not just a wildlife guest list.

Read a food chain in the direction of transfer

A food chain shows one pathway of feeding relationships. In the common convention, an arrow points from the organism being eaten toward the organism receiving its matter and energy: grass → grasshopper → frog → snake. The arrow means transfer to the consumer, not “this creature chases that one.”

A producer makes organic material using an energy source. A primary consumer eats producers. A secondary consumer eats primary consumers. A tertiary consumer eats consumers at the next level. These are trophic levels, positions in a feeding pathway. An omnivore can occupy more than one level because it eats both producers and consumers.

A food web combines multiple feeding pathways. It shows why changing one population can influence several others. If a predator loses one prey source, another source may partly compensate. A single chain can hide that flexibility.

[image: Illustrative feeding links. Arrows show matter and energy transfer from food to consumer; this simplified web omits many species and decomposer pathways.]

Illustrative feeding links. Arrows show matter and energy transfer from food to consumer; this simplified web omits many species and decomposer pathways.

Decomposers break down dead material and wastes. They return substances to forms that can reenter ecosystem processes. They do not sit outside the food web waiting for everyone else to finish; decomposition occurs throughout the system. Scavengers consume dead organisms, while decomposers chemically break down organic material. The roles overlap in the larger recycling process but are not identical.

Energy accounting across levels

Energy entering an ecosystem is transferred among organisms and into the surroundings. Organisms use energy for movement, maintenance, growth, and reproduction. Much becomes thermal energy and disperses. Only some energy at one trophic level becomes new biomass available to the next level. Biomass is the mass of living material in a specified area or group.

The often-used 10% transfer figure is a simplified teaching model, not a universal law. Real transfer efficiency varies. Use the value supplied in a question. If a model begins with 20,000 units of producer energy and assumes 10% transfer at each step, primary consumers receive 2,000 units and secondary consumers 200.








	Level in the supplied model
	Energy available (units)





	Producers
	20,000



	Primary consumers
	2,000



	Secondary consumers
	200



	Tertiary consumers
	20





Energy is conserved overall, but the energy available to support the next feeding level decreases. “Lost as heat” means transferred out of the usable biological pathway, not destroyed. That distinction connects ecology to physics. Energy does not vanish because the food web got complicated.

Matter follows a different pattern

Carbon, nitrogen, water, and other materials cycle between living and nonliving parts of ecosystems. A carbon atom in a plant can move into a consumer, enter carbon dioxide through respiration, and later enter another plant. The atoms are reused in new combinations.

Energy largely enters as sunlight and ultimately disperses as heat. It does not simply cycle back to the Sun to start the same trip again. Matter cycles; energy flows. Keep that short line in your head.

Photosynthesis, respiration, feeding, waste production, and decomposition connect the two accounts. A dead organism still contains matter and chemical energy. Decomposers can use some of that energy while returning matter to the environment. “Dead” does not mean the atoms stopped participating.

Worked transfer question

Question: Under the 10% model, how much producer energy is needed to support 50 units at the secondary-consumer level? A. 5 units. B. 500 units. C. 5,000 units. D. 50,000 units.

Answer: C. There are two transfers: producer to primary consumer, then primary to secondary. Work backward: 50 ÷ 0.10 = 500 at the primary level; 500 ÷ 0.10 = 5,000 at the producer level. B accounts for only one transfer. A moves in the wrong direction. D adds an extra transfer.

Another question asks which event returns nutrients from dead material to the ecosystem. Decomposition is the direct answer. Predation transfers material between living organisms, but it is not the same process. Photosynthesis incorporates carbon into organic molecules; it does not perform every kind of nutrient recycling.

Predict a food-web change cautiously

If grasshopper numbers decline, frogs may lose a food source. But the effect depends on alternative prey, other predators, and environmental changes. “Frogs must immediately become extinct” is too strong unless the supplied evidence establishes that dependence and lack of alternatives.

A useful prediction names a likely direction and its condition: if frogs depend heavily on grasshoppers and other food does not compensate, frog numbers may decline. A conditional answer like that remembers the rest of the ecosystem exists.

Chow Starts Somewhere Before the Tray

A trophic level is a feeding position in an energy-transfer sequence. Producers make organic compounds using light or chemical energy. Consumers obtain organic matter from other organisms. Decomposers break down dead material and wastes. The arrows in a food chain commonly point from food toward the consumer because they show energy and matter transfer. Read the key; an arrow is not automatically a picture of who chases whom.

Organisms use chemical energy for movement, repair, transport, and other work. Much of that energy becomes dispersed heat; some food is not eaten or assimilated. Consequently only part becomes biomass available to the next consumer. A supplied model may use 10% transfer, but that is a teaching approximation, not a universal biological tax rate. Use the efficiency the passage actually gives.

For a worked energy account, producers store 12,000 kJ and a model transfers 15% to the next level. Available energy there is 12,000 × 0.15 = 1,800 kJ. If the next transfer is 10%, it is 1,800 × 0.10 = 180 kJ. Apply each percentage to the immediately preceding level. Adding the percentages or applying both to the original total gives a neat-looking answer with screwed-up reasoning.

Carbon atoms can return to the atmosphere through respiration and decomposition and later enter organic molecules through photosynthesis. Water and mineral nutrients also move through reservoirs and organisms. Energy does not return as fresh sunlight after decomposers finish. Ecosystems need continuing energy input because energy becomes less available for biological work as it disperses.

Outside the chow example, a GED food web may involve unfamiliar lake organisms. Trace each labeled arrow and consider alternate pathways before predicting a population change. If one prey declines, a predator with other food may respond differently from a specialist. A food web shows connected possibilities; a confident prediction still needs information about dependence, timing, and other limiting factors.

Your Turn — Guided and Independent Practice — Practice Check S14

Guided: Build this food chain: grass → rabbit → hawk. Identify producer and consumers, then explain why less usable energy is available at higher trophic levels.

Guided answer: Grass is the producer. Rabbit is a primary consumer; hawk is a higher-level consumer. Organisms use energy for metabolism and lose much as heat, so only part of the chemical energy becomes biomass available to the next level.

Independent: Which process returns carbon from food molecules to the atmosphere as carbon dioxide? A. Weathering only. B. Mitosis. C. Osmosis. D. Cellular respiration.

Independent answer: D. Respiration releases carbon dioxide while transferring chemical energy. B divides cells, C moves water, and A can affect carbon cycles but does not describe the cellular return from food. Common mistake: drawing energy as a cycle; matter cycles, while energy flows through and disperses.




Chapter 15 — Populations, Limits, and Relationships

GED® test targets: L.c.3, L.c.4, SP.3.c

A class roster changes when people join or leave a class. Ecological population accounting has a similar arithmetic structure, but organisms also reproduce and die. The analogy stops at the arithmetic; a roster is not a biological law. Still, it gives you a place to start before the terminology starts throwing elbows: births and immigration add; deaths and emigration subtract.

A population consists of members of one species in a defined area. A community includes the interacting populations there. Population size changes through births, deaths, immigration, and emigration. Immigration brings individuals in; emigration takes them out. You cannot explain every increase by birth alone.

Growth meets limits

When resources are abundant, a population may grow rapidly. Exponential growth means the increase depends on the existing population, so the growth curve becomes steeper under constant favorable conditions. Real environments eventually impose limits such as food, water, space, disease, or predation.

Carrying capacity is the population an environment can support over time under particular conditions. It is not a permanent number carved into the landscape. Drought, habitat changes, or altered food supplies can change it. A population can temporarily exceed carrying capacity and then decline as resources become insufficient.








	Year
	Population in a teaching model





	1
	20



	2
	36



	3
	60



	4
	82



	5
	94



	6
	98





The increases become smaller near 100, consistent with a limiting process in this model. The data do not prove that carrying capacity is exactly 100 forever. To make that claim, we would need more information about conditions and longer-term variation.

[image: Constructed population data show slowing growth near 100. They do not establish a permanent carrying capacity.]

Constructed population data show slowing growth near 100. They do not establish a permanent carrying capacity.

Different limits behave differently

Density-dependent factors tend to have stronger effects as population density rises. Competition for food and transmission of some diseases can intensify when more organisms share an area. Density-independent disturbances, such as a severe freeze or flood, can affect populations regardless of their density, although actual outcomes may still depend on local conditions.

Competition occurs when organisms use the same limited resource. It can occur within a species or between species. A resource is limiting when its scarcity constrains growth, survival, or reproduction. Adding more of a resource that is already abundant may produce little change because a different resource remains limiting.

Completed example: plants receive equal water and light but different nitrogen supplies. Growth rises as nitrogen increases, then levels off. That does not mean nitrogen became harmful at the plateau. It may mean another factor now limits growth. The data need an actual decline before they support a decline claim.

Relationships are defined by their effects

Mutualism benefits both partners. Parasitism benefits one while harming the other. Commensalism benefits one without a substantial effect on the other in the described relationship. These categories summarize effects; they are not personality judgments. A parasite is not making a moral decision.

Predation involves one organism consuming another. Predator and prey populations can influence each other. A rise in prey may support more predators later; increased predation can then contribute to a prey decline. Time lags matter. The curves do not have to peak on the same day to be related.









	Observation period
	Prey count
	Predator count





	1
	80
	10



	2
	140
	12



	3
	100
	20



	4
	60
	16





The predator increase follows the prey increase. This pattern is compatible with a feeding relationship, but four observations alone do not prove predation is the only cause. Weather, disease, and migration could also contribute. Nature is not required to operate with only one moving part for our convenience.

Estimate a population from a sample

Researchers count plants in five randomly placed 1-m² plots: 4, 6, 5, 3, and 7. The mean is 25 ÷ 5 = 5 plants per square meter. For a reasonably similar 100-m² area, the estimated total is 5 × 100 = 500 plants.

This is an estimate based on assumptions. If the sample plots were all near a wet ditch while most of the area was dry, the estimate could be biased. More plots spread appropriately across the area would improve representation. Sampling different habitat zones separately may be better when conditions vary sharply.

Worked limiting-factor question

Question: A pond’s fish population decreases after a drought reduces water volume and oxygen availability. Which conclusion is most reasonable? A. Every fish must have emigrated. B. Carrying capacity can never change. C. Carrying capacity may have decreased because environmental conditions changed. D. The pond now has unlimited resources.

Answer: C. Reduced habitat and oxygen can lower the population supportable under the new conditions. B treats a conditional limit as permanent. A invents a specific cause without evidence. D contradicts the resource reduction.

When comparing two population studies, check area, time period, sampling method, and environmental conditions. Two lakes can support different numbers of fish without either study being wrong. Reconcile the conditions before arguing over the conclusion.

Population Size Is a Balance With Limits

Immigration means movement into the population being counted; emigration means movement out. A population of 200 with 30 births, 10 deaths, 15 arrivals, and 5 departures becomes 200 + 30 − 10 + 15 − 5 = 230. Net change is 30, not 60. Adding every number because they all appeared in the passage is not a strategy; it is numerical mayhem.

Exponential growth means a roughly constant proportional increase over equal time intervals while conditions permit. A population growing 10% per interval goes from 100 to 110, then to 121, because the second increase is 10% of 110. It does not keep adding exactly ten. Logistic models include slowing growth as resources become limiting. Real populations can fluctuate or overshoot instead of politely settling on a smooth textbook curve.

Density-dependent limits become stronger as organisms crowd together, such as competition for food or some forms of disease transmission. Density-independent disturbances, such as a severe freeze, can affect populations without depending on how crowded they are. These categories explain mechanisms, not absolute rules for every event. Resource availability, habitat, and other species can change carrying capacity over time.

Competition occurs when organisms use the same limited resource. Predation transfers energy through consumption. Mutualism benefits both partners; parasitism benefits one at the other’s expense; commensalism benefits one with little measured effect on the other. Those names describe the interaction under consideration, not moral personalities. Nature is not holding a hearing to decide which species is an asshole.

For an unfamiliar population graph, first establish the counted area and period. Doubling the sampled area may double the count without changing density. Then connect births, deaths, movement, and resources to the proposed explanation. A falling population line does not identify which term changed unless other evidence supplies the missing link.

Your Turn — Guided and Independent Practice — Practice Check S15

Guided: A pond can support about 500 fish under ordinary conditions. The population rises above that level, food declines, and survival falls. Define carrying capacity and identify two limiting factors.

Guided answer: Carrying capacity is the population size an environment can sustain over time under given conditions. Food, dissolved oxygen, space, disease, and predation can limit growth. The capacity can change when conditions change.

Independent: Two species use the same limited nesting space. What relationship is most direct? A. Radioactive decay. B. Mutualism. C. Photosynthesis. D. Competition.

Independent answer: D. Both species seek the same limited resource. Mutualism benefits both through interaction, while A and C are unrelated processes. Common mistake: assuming every close interaction is predation.




Chapter 16 — When Ecosystems Change

GED® test targets: L.c.5, SP.2.b, SP.4.a

A fictional maintenance project removes vegetation beside a ball field. Rain then carries more soil into a nearby drainage channel. The original action happened on land, but the consequences can travel with water. Ecology follows those connections instead of treating every puddle, plant, and animal like a separate damn department. The example illustrates a mechanism, not a claim about any actual facility’s drainage or environmental practices.

An ecosystem can change gradually or be disrupted quickly. Fire, flooding, storms, disease, habitat alteration, and introduced organisms can all change relationships. The fact that a disturbance is natural does not mean it has no serious effects; the fact that people caused a change does not tell you its exact size without evidence.

Disturbance and recovery

Ecological succession is change in a community’s composition over time following the formation of new habitat or disturbance. Primary succession begins where developed soil is absent, such as on newly exposed rock. Secondary succession occurs where soil remains after a disturbance. The distinction concerns starting conditions, not whether one sequence is more important.

Early organisms can alter conditions for later ones by contributing organic material, changing shade, or stabilizing soil. Recovery does not necessarily recreate the exact previous community. Climate, surviving organisms, nearby seed sources, and repeated disturbance influence the outcome. There is no universal timetable that every ecosystem signed.

Flooding can redistribute nutrients and create habitat while also destroying nests or displacing populations. A study may document both benefits and harms at different places or time scales. Those findings are not automatically contradictory.

Habitat loss and fragmentation

Habitat is the set of conditions and resources an organism uses. Habitat destruction removes or greatly alters those conditions. Fragmentation divides a larger habitat into smaller separated patches. A map can show the same total area in different arrangements, and the arrangement may affect movement, breeding, and access to resources.

Small isolated populations may lose genetic diversity or become more vulnerable to local disturbances. Corridors can connect patches, but their usefulness depends on the species and landscape. A strip that helps one organism move may not suit another. Read the species-specific evidence rather than treating every patch of green as equivalent.

Desertification is land degradation in dry regions, where vegetation and soil productivity can decline through interacting pressures such as drought and unsustainable land use. It is not simply a desert marching across a map. Reduced plant cover can expose soil to erosion, which can further reduce the resources available for recovery.

Introduced does not always mean invasive

An introduced species occurs outside its usual native range because of human activity. An invasive species spreads and causes ecological or other harm in the receiving setting. Not every introduced species becomes invasive. Effects can involve competition, predation, disease transmission, or habitat changes.

Extinction is the loss of an entire species. Local disappearance from one area is not necessarily global extinction. Habitat loss, overexploitation, disease, invasive species, and environmental change can interact. A single cause may be insufficient to explain a complex decline.

A completed restoration investigation

Researchers evaluated vegetation cover in four comparable plots. Two received a restoration treatment and two did not. They measured the percentage of ground covered by native plants before and after one growing season.










	Plot
	Treatment
	Before
	After





	A
	Restoration
	20%
	55%



	B
	Restoration
	30%
	60%



	C
	Comparison
	25%
	35%



	D
	Comparison
	20%
	30%





The treated plots increased by 35 and 30 percentage points, averaging 32.5. The comparison plots each increased by 10 points. A difference-in-change comparison is 32.5 − 10 = 22.5 percentage points. This helps account for improvement that occurred even without the treatment.

Do not compare only the final values while ignoring starting conditions. Plot B began with more cover than A. Its higher final cover does not mean it improved more: A gained 35 points while B gained 30. Starting values matter, damn it.

Worked conclusion and design repair

Question: Which conclusion best fits the data? A. Comparison plots did not change. B. Restoration guarantees permanent recovery everywhere. C. Restoration was associated with a larger increase in native cover during this season. D. The treatment caused every plant in the area to become native.

Answer: C. Both treated plots gained more cover than either comparison plot. B generalizes beyond one season and a few plots. A contradicts the ten-point increases. D invents a biological transformation. The result is promising without supporting a miracle.

To improve the study, randomly assign more comparable plots, repeat measurements across seasons, and use a consistent method for estimating cover. If treated plots were all near water while comparison plots were dry, water availability would be a confound. A good redesign addresses the specific weakness rather than merely collecting more of the same biased data.

Sustainability is a rate question

Sustainability asks whether an activity can continue without exhausting resources or degrading supporting systems beyond recovery. Harvesting a renewable population faster than it replaces itself can still deplete it. “Renewable” does not mean “unlimited.”

If a population adds an estimated 200 individuals annually and 300 are removed annually, the simple balance is −100 before other changes. Real management includes uncertainty, age structure, variable reproduction, and environmental conditions. The arithmetic is a starting model, not the entire decision.

Life science ends with the same habit it started with: trace the mechanism, check the comparison, and keep the claim tied to the evidence. Ecosystems are complicated, but you can figure them out one relationship at a time.

Disturbance Changes More Than One Link

Vegetation intercepts rainfall, roots help stabilize soil, and ground cover can slow surface flow. Removing that cover may increase erosion and sediment transport. Sediment can reduce light in water and alter habitats. The chain contains several steps, so strong evidence checks the intermediate changes as well as the final effect. “Construction happened, fish declined” is a starting association, not yet the whole causal account.

Succession describes changes in community composition over time. Primary succession begins where soil is absent or very limited, such as new rock surfaces. Secondary succession occurs where disturbance leaves soil or other biological remnants. Seeds, roots, nearby populations, climate, and later disturbances influence what returns. There is no universal script promising the exact same forest at the end of every story.

Resistance means withstanding a disturbance with relatively little change. Resilience means recovering functions or structure after disturbance. Those are different properties. A community may change sharply but recover quickly; another may resist small disturbances yet recover slowly after a severe one. Biodiversity can contribute to stability through varied functions and responses, but “more species fixes everything” is a slogan, not an explanation.

Invasive species can spread rapidly when introduced beyond their usual range and freed from some predators, competitors, or pathogens. They may alter competition, habitat, or food webs. Not every nonnative species is invasive. Define the observed harm and spread rather than using unfamiliar origin as automatic proof of ecological danger.

In a restoration passage, compare the intervention site with suitable reference sites and examine conditions before and after. Improvement might reflect the intervention, wetter weather, or changes upstream. A convincing account follows both mechanism and comparison. Otherwise a tidy recovery story can be the ecological equivalent of taking credit for the sunrise because you got out of bed.

Your Turn — Guided and Independent Practice — Practice Check S16

Guided: After a fictional sanitation change, algae decrease, water clarity rises, and one fish species increases. Give one causal hypothesis and one alternative explanation. Name data needed to separate them.

Guided answer: Hypothesis: reduced nutrient input lowered algae, improving conditions for the fish. Alternative: temperature or predator abundance changed at the same time. Measure nutrients, algae, temperature, oxygen, predators, and fish across repeated sites or times.

Independent: After a disturbance, small plants appear first, then shrubs, then trees. This sequence is called A. ecological succession. B. osmosis. C. inflation. D. acceleration.

Independent answer: A. Succession is patterned community change after disturbance or on new surfaces. The other choices belong to cell transport, economics, and motion. Common mistake: assuming ecosystems return to one guaranteed final state regardless of later conditions.

Unit 4 Check (Science) — Inside, Mixed, and Unfamiliar Practice

Inside independent: A food tray has rice and chicken. Trace the energy from the Sun to you through the rice, and through the chicken (which ate grain). Which path passes through more feeding levels, and why does that matter?

Answer: Sun → rice plant → you has one transfer between living things. Sun → grain → chicken → you has an extra level. At each transfer, much of the energy is used for life processes and lost as heat, so less of the original energy reaches you through the longer path (Chapter 14).

Mixed: A pond’s fish population starts at 200. During one year there are 60 births, 40 deaths, 10 fish moving in, and 30 moving out. What is the population at the end of the year?

Answer: 200 + 60 − 40 + 10 − 30 = 200. Births and immigration add; deaths and emigration subtract. The population ends where it started even though a lot changed (Chapters 4 and 15).

Unfamiliar (GED-style): In a fictional grassland, a predator returns. Over several years, rabbits decline, and grass cover increases in the areas where rabbits declined. Which statement is best supported? A. The predator caused every change in the grassland. B. Predators produce grass. C. Rabbits have no effect on grass. D. A change at one feeding level can spread through a food web to other levels.

Answer: D. Fewer rabbits eating grass fits the pattern of more grass where rabbits declined. B misreads the food web, C contradicts the data, and A overclaims, because weather and other factors could also matter (Chapter 16).

Ready to move on: get all three right with your reasoning written out. If you miss one, go back to the chapter named in its answer. With three questions, our 80% study goal means all three, on your first try, without help.




Unit 5 — Matter and Chemical Change

Inside-to-GED Bridge — Cooking, Rust, and Cleaning Chemistry

Cooking changes matter through physical and chemical processes. Ice melting is a physical change. Browning food can involve chemical reactions. Metal rusting forms new substances through reactions involving iron and oxygen. Dissolving drink mix spreads particles through water without making the matter vanish.

Cleaning products also contain chemicals, but this book will never tell you to mix them. Mixing cleaning chemicals can produce dangerous reactions and gases. Use only the paper descriptions supplied in a question and follow actual facility safety rules.

On the GED® test, formal terms matter: reactant, product, physical property, chemical property, coefficient, subscript, concentration, solubility, and conservation of mass.




Chapter 17 — Atoms, Elements, and the Stuff Around Us

GED® test targets: P.c.1, SP.1.b

On laundry or kitchen detail, “metal,” “water,” and “cleaner” seem like obvious categories until chemistry asks what each sample contains. A steel tool can be a mixture, water a compound, and a labeled cleaner a solution of several substances. The labels serve different purposes. Do not let the familiar name trick you into thinking you already know the molecular contents of the whole damn container.

Matter has mass and occupies space. Air counts even when you cannot see it. Light carries energy but is not matter in the ordinary introductory classification used here. Scientific terms describe properties, not just things obvious to your eyes.

The atom is the starting model

An atom is the smallest unit of an element that retains that element’s chemical identity. Its nucleus contains positively charged protons and uncharged neutrons. Negatively charged electrons occupy regions around the nucleus. The nucleus contains most of the atom’s mass; electrons are much lighter.

The atomic number is the number of protons. It identifies the element. Carbon has six protons; oxygen has eight. Change the number of protons and you change the element. An ordinary chemical reaction rearranges electrons and bonds rather than turning one element’s nucleus into another.

The mass number is protons plus neutrons in a particular atom. A carbon atom with six protons and six neutrons has mass number 12. One with six protons and eight neutrons has mass number 14. These are isotopes: atoms of the same element with different numbers of neutrons.

Charge is a separate piece of accounting

A neutral atom has equal numbers of protons and electrons. An ion is an atom or group of atoms with a net electric charge because electrons have been gained or lost. Losing an electron leaves more positive charge than negative charge, making a positive ion. Gaining an electron makes a negative ion.

An atom with 11 protons and 10 electrons has net charge +1. It did not become a different element because the proton count stayed 11. Isotope asks about neutrons; ion asks about charge. Those two words are easy to mix up until you attach each to the right particle.









	Particle
	Charge
	Main location in the model





	Proton
	Positive
	Nucleus



	Neutron
	None
	Nucleus



	Electron
	Negative
	Around nucleus





Elements, compounds, and mixtures

An element contains one kind of atom defined by proton number. A compound contains atoms of different elements chemically bonded in a characteristic ratio. Water, H2O, contains hydrogen and oxygen in a 2:1 atom ratio. A molecule is a bonded group of atoms; it may contain one element, as in O2, or more than one, as in H2O.

A mixture contains substances physically combined without requiring one fixed chemical ratio. Air is a mixture of gases. Salt water is a mixture in which salt is dissolved in water. Separating a mixture by an appropriate physical process is different from breaking a compound into different substances by chemical reaction.

The properties of a compound can differ greatly from those of its elements. You cannot predict a compound’s behavior simply by averaging the personalities of its ingredients. Atoms are not roommates signing a lease; bonding changes the structure and behavior of the substance.

Bonds and the periodic table

In a covalent bond, atoms share electrons. In an ionic substance, attraction between oppositely charged ions holds the structure together. These models help explain patterns in chemical behavior. They do not require picturing electrons as tiny planets following neat circular highways; that drawing is a simplification, not a literal photograph.

The periodic table arranges elements by atomic number and recurring properties. Elements in a group, a vertical column, often have related chemical behavior because of their outer-electron patterns. A period is a horizontal row. Metals and nonmetals occupy broad regions, but use the table and information provided rather than guessing solely from location.

The decimal atomic mass often printed on a periodic table is related to the weighted average of naturally occurring isotope masses. It is not the mass number of one specific atom. A decimal value does not imply an atom contains half a neutron.

Worked particle question

Question: A particle has eight protons, ten neutrons, and ten electrons. Which description is correct? A. It is a neutral oxygen atom. B. It has a +2 charge. C. It is a carbon atom with mass number 20. D. It is an oxygen ion with a −2 charge and mass number 18.

Answer: D. Eight protons identify oxygen. Protons plus neutrons give 8 + 10 = 18. Ten electrons contribute two more negative charges than the eight positive proton charges, so the net charge is −2. A ignores the unequal proton and electron counts. C uses the wrong identity and count. B reverses the charge sign.

A second question asks whether a sample containing water and dissolved sugar is an element, compound, or mixture. The sample is a mixture of compounds. Water itself is a compound, and sugar is a compound, but physically combining them does not make the entire sample one pure compound.

Read symbols without adding information

The subscript in H2O applies to hydrogen: two H atoms for each O atom. No written subscript means one. A coefficient in 3 H2O means three water molecules or three corresponding amounts of water, so it represents six H atoms and three O atoms in a particle-count model. Subscripts define the substance; coefficients count how much. That difference matters when you balance reactions.

Particles Explain the Stuff You Handle

Protons and neutrons occupy the nucleus of an atom; electrons occupy regions around it. Proton number defines the element because it determines nuclear charge. Neutron differences produce isotopes of the same element. Electron gain or loss produces ions. Ordinary chemical reactions rearrange electrons and bonds without changing one element’s nucleus into another. Turning lead into gold is not what happens when you dissolve sugar in water.

Electrons in the outer occupied region strongly influence chemical behavior. In an ionic model, atoms transfer electrons and oppositely charged ions attract. In a covalent model, atoms share electrons. These simplified models explain why atoms form particular combinations. A bond is not literal glue or a tiny piece of wire; it is an interaction involving particles and electrical forces.

The periodic table organizes elements by atomic number and recurring properties. Elements in a column often share related outer-electron patterns and therefore similar chemistry. Rows show successive atomic numbers with changing electron arrangements. A supplied table can let you predict a relationship without memorizing every element. Read which property is shown instead of assuming bigger atomic number means “better” or “more dangerous.”

A molecule is a bonded group of atoms. An oxygen molecule, O2, contains one element; a water molecule, H2O, contains two. Thus molecule and compound are not synonyms. A compound contains different elements chemically combined in characteristic proportions. A mixture combines substances without converting the entire sample into one new pure substance.

When reading 2 CO2, the coefficient counts two carbon-dioxide molecules in a particle model: two carbon atoms and four oxygen atoms in total. Changing it to CO would change the substance, not merely the amount. This is why balancing equations changes coefficients, not subscripts. The numbers have different jobs; making them trade jobs because the arithmetic is inconvenient is chemical bullshit.

Your Turn — Guided and Independent Practice — Practice Check S17

Guided: An atom has 8 protons, 8 neutrons, and 10 electrons. Identify its element, mass number, and net charge.

Guided answer: Eight protons identify oxygen. Mass number = protons + neutrons = 16. Ten electrons versus eight protons gives a net charge of 2−. The neutron count can change the isotope, but proton count defines the element.

Independent: Which statement about a compound is correct? A. Its properties must match those of its elements. B. It is always easy to separate physically. C. It contains only one atom. D. Its elements are chemically combined in fixed proportions.

Independent answer: D. Compounds have bonded elements in characteristic ratios. B better describes many mixtures, C is false, and A ignores that compounds can have very different properties. Common mistake: using atom, element, molecule, and compound like interchangeable bullshit.




Chapter 18 — Properties, States, and Density

GED® test targets: P.c.2, SP.7.b

A wet towel, water vapor near a warm surface, and a cold metal pipe can make a housing unit feel like three different science lessons. They are connected through particle motion, states, and transfer. Looking solid or looking empty does not tell you whether matter is present. Water vapor is a gas; the visible mist people often call steam is made of tiny liquid droplets. Everyday words can be sneaky little bastards.

A physical property can be observed or measured without changing a substance’s chemical identity. A chemical property concerns how it can react to form different substances. Mass, density, and melting point are physical properties. Flammability describes chemical behavior. A dramatic appearance does not decide which category applies.

Physical change versus chemical change

Melting ice changes the arrangement and motion of water molecules, but the molecules remain H2O. Cutting a material changes its size and shape. A chemical reaction changes the substances present by rearranging atoms and bonds. Rusting involves chemical change; simply bending a metal piece is a physical change.

Color change, gas formation, temperature change, or a new solid can be evidence consistent with a reaction, but no single sign proves every case. Boiling produces gas without changing water into a new chemical substance. Dissolving can change appearance without necessarily producing a new compound. Read the whole description instead of yelling “chemical!” whenever bubbles show up.

The particle model explains states

In a solid, particles remain close together and vibrate around relatively fixed positions. In a liquid, particles remain close but move past one another. In a gas, particles are much farther apart on average and move freely through the available space. These descriptions are models of typical behavior; they explain shape, volume, and compressibility.

Melting is solid to liquid; freezing is liquid to solid. Vaporization is liquid to gas, and condensation is gas to liquid. Sublimation is solid directly to gas; deposition is gas directly to solid. The substance’s identity can remain the same through these changes.

During a phase change at a constant pressure for a pure substance, added energy can change particle arrangement without raising temperature. A heating graph may therefore show a plateau. Energy is still entering; it is not all appearing as increased average particle motion. “Flat temperature” does not mean “nothing happened.”

Density compares mass with volume

Density = mass ÷ volume. Mass is the amount of matter measured in units such as grams or kilograms. Volume is the space occupied, measured in units such as milliliters or cubic centimeters. One milliliter equals one cubic centimeter.

A sample with mass 54 g and volume 20 cm³ has density 54 ÷ 20 = 2.7 g/cm³. A second sample of the same uniform substance may have twice the mass and twice the volume, keeping the same density under the same conditions. Density is not simply another name for heaviness.










	Sample
	Mass (g)
	Volume (cm³)
	Density (g/cm³)





	A
	20
	10
	2.0



	B
	50
	25
	2.0



	C
	18
	30
	0.6





A and B have the same calculated density despite different sizes. That is consistent with, but does not prove, their being the same substance. Different substances can share similar densities. A property can help identify material without acting as a unique fingerprint in every case.

Floating depends on the system

In a simple comparison, an object with average density lower than a fluid’s density tends to float, while one with higher average density tends to sink. Shape and enclosed air affect an object’s average density and displaced fluid. A metal ship can float even though solid metal is denser than water because the ship’s overall structure includes a large air-filled volume.

Buoyant force is the upward force a fluid exerts on an immersed object. A floating object is supported when buoyant force balances its weight. This is a force relationship, not water making an exception because the object is useful.

Completed measurement and uncertainty

In a described investigation, an irregular solid raises a graduated cylinder reading from 30 mL to 42 mL. If it is fully submerged, does not dissolve, and traps no air, its volume is 42 − 30 = 12 mL. With mass 36 g, its density is 36 ÷ 12 = 3 g/mL.

Trapped air would increase the apparent displaced volume and could make calculated density too low. A wrong starting reading would also affect the result. Identifying the direction of error is stronger than merely saying “human error.” Name the measurement and explain how it changes the calculation.

Worked property question

Question: Two samples have masses of 10 g and 30 g and volumes of 5 cm³ and 15 cm³. Which conclusion follows? A. The larger sample is three times as dense. B. Both samples have density 2 g/cm³. C. The samples must be different elements. D. Density cannot be calculated without temperature change.

Answer: B. Divide each mass by its own volume: 10/5 = 2 and 30/15 = 2. A compares masses while ignoring volumes. C makes an identity claim the measurements do not establish. D adds an unnecessary requirement for the stated calculation.

Carry this back to investigations: choose measurements that describe the property being studied, keep conditions comparable, and distinguish a physical observation from a chemical interpretation. A number with the wrong unit is often a clue that the relationship has been misunderstood.

The Same Material Can Behave Differently

In a solid, particles retain relatively fixed positions while vibrating. In a liquid they remain close but move past one another. In a gas they are much farther apart and move throughout available space. These are models of arrangement and motion. Gas particles do not individually swell to fill the room; their separation and distribution change.

Heating can increase average particle kinetic energy, but during a phase change supplied energy can change interactions between particles without raising temperature in the simplified constant-pressure model. Melting ice can remain near its melting temperature while absorbing energy. “More energy always means a higher temperature right now” therefore needs conditions. Track the process instead of trusting the shortcut.

Density compares mass with occupied volume. A uniform 80-g object occupying 40 cm³ has density 2 g/cm³. If it is divided equally, each piece has 40 g and 20 cm³, still 2 g/cm³. Mass and volume are extensive properties, depending on sample size; density is an intensive property under stated conditions. The vocabulary explains why doubling the sample does not double every property.

Floating depends on average density relative to the surrounding fluid and the buoyant force from displaced fluid. A hollow object can float even when its solid material is denser than water because its overall mass is distributed over a larger volume. Shape and trapped air matter to the average. A steel ship does not repeal physics; it is doing the same damn density bookkeeping on a different boundary.

An unfamiliar GED passage may give masses before and after displacement measurements. Identify which difference represents volume, convert units if needed, and divide the mass by that volume. Then limit the conclusion: equal measured density can be consistent with the same material but does not prove identical chemical composition. A property is evidence, not an identity certificate.

Your Turn — Guided and Independent Practice — Practice Check S18

Guided: A sample has mass 39 g and volume 15 cm³. Calculate density. Then predict whether a 2.6 g/cm³ result changes if the sample is cut into two equal pieces.

Guided answer: Density = 39 ÷ 15 = 2.6 g/cm³. Cutting the same uniform material halves mass and volume together, so the density remains about 2.6 g/cm³.

Inside guided: A bar of soap sinks in a bucket of water, and a plastic bottle cap floats. Water’s density is about 1.0 g/cm³. What can you say about each object’s density?

Answer: The soap sinks, so its density is greater than 1.0 g/cm³. The cap floats, so its density is less than 1.0 g/cm³. (Some soaps float because they contain trapped air; you go by what is observed.) Sink or float is a density test you can run with a bucket. No lab coat required.

Independent: During melting, which statement is correct? A. Mass must disappear. B. A new element forms. C. Particle identity stays the same while arrangement and motion change. D. Temperature and heat are identical.

Independent answer: C. Melting is a physical change. B describes nuclear identity change, A violates matter accounting in a closed system, and D confuses average particle energy with energy transfer. Common mistake: calling every visible change a chemical reaction.




Chapter 19 — Chemical Reactions and Conservation of Mass

GED® test targets: P.c.3, SP.6.b

A rusting cart and an ice cube melting in a cup both change appearance. They do not change in the same way. Rusting involves new substances forming as iron reacts with oxygen and moisture; melting changes water’s state. The eye says “something happened.” Chemistry asks what happened to particle identities and bonds. Without that second step, every puddle becomes a chemical miracle and the explanation goes straight to hell.

A chemical reaction rearranges atoms into different combinations. Reactants are the starting substances; products are the resulting substances. The reaction arrow means “forms” or “yields.” It does not mean the matter disappears into a little scientific tunnel.

Conservation is an accounting rule

In an ordinary chemical reaction, atoms are conserved. A balanced equation has the same number of each kind of atom on both sides. In a closed system, total mass is conserved because matter does not enter or leave. An open container can gain or lose mass through exchange with its surroundings without violating conservation.

Suppose a closed reaction system begins with 12 g of one reactant and 8 g of another. If all material remains inside, the total final mass is 20 g, including any gases, liquids, solids, and leftover reactants. Counting only one visible product can make mass appear to vanish.

Balance coefficients, not identities

Consider H2 + O2 → H2O. There are two oxygen atoms on the left but one on the right. Place a coefficient 2 before H2O to make two oxygen atoms on the right: H2 + O2 → 2 H2O. That produces four hydrogen atoms on the right, so place 2 before H2: 2 H2 + O2 → 2 H2O.

Now count again: four H atoms and two O atoms on each side. Changing H2O into H2O2 would not be balancing; it would name a different substance. Coefficients adjust amounts. Subscripts define the formula. Do not fix an accounting problem by quietly changing the product.









	Equation
	Left-side atoms
	Right-side atoms





	2 H2 + O2 → 2 H2O
	H: 4; O: 2
	H: 4; O: 2



	C + O2 → CO2
	C: 1; O: 2
	C: 1; O: 2



	2 Mg + O2 → 2 MgO
	Mg: 2; O: 2
	Mg: 2; O: 2





These equations are reading models only. They are not instructions to conduct reactions or obtain materials.

Recognize broad reaction patterns

In synthesis, smaller or simpler substances combine to form a product. In decomposition, a compound breaks into simpler substances. In replacement reactions, atoms or groups exchange partners in ways permitted by the chemistry. Combustion commonly involves reaction with oxygen and energy release, though the exact products depend on the reactants and conditions.

A reaction can fit more than one useful description. The labels help organize patterns; they are not the scientific equivalent of assigning everyone one permanent seating section. For a question, use the supplied equation and definition.

Breaking bonds requires energy, while forming bonds releases energy. The overall balance determines whether energy is absorbed or released by the reaction system. It is inaccurate to say energy is released merely because a bond was broken. The full rearrangement matters.

The limiting reactant runs out first

A limiting reactant is the reactant exhausted first relative to the balanced reaction ratio. It limits how much product can form. Extra amounts of another reactant cannot make more product once the needed partner is gone.

Use the model 2 H2 + O2 → 2 H2O. Suppose the starting particle counts are six H2 molecules and two O2 molecules. Two O2 require four H2 and produce four H2O. Oxygen is limiting. Two H2 remain unused. Counting six plus two and claiming eight water molecules would ignore the reaction ratio and atom conservation.

[image: Two oxygen molecules permit two complete reaction sets. Oxygen is limiting; two hydrogen molecules remain unused.]

Two oxygen molecules permit two complete reaction sets. Oxygen is limiting; two hydrogen molecules remain unused.

The same logic works with scaled quantities when the appropriate amount relationships are supplied. Do not assume coefficients are gram ratios. In the water equation, the coefficients describe particle or mole ratios, not two grams of hydrogen to one gram of oxygen. A mole is a counting unit for an enormous number of particles; advanced mole calculations are not required for this introductory example.

Worked mass question

Question: A reaction in an open container produces gas, and the measured container contents decrease from 50 g to 46 g. Which explanation is consistent with conservation of mass? A. Four grams of matter were destroyed. B. Conservation only applies to solids. C. The atoms became weightless. D. Gas containing 4 g of matter left the measured system.

Answer: D. The system boundary excludes gas after it leaves. Total matter can still be conserved when the surroundings are included. A and C invent destruction or disappearance. B wrongly limits the principle to one state of matter.

To test the explanation more directly in a described study, account for escaping gas in a closed or collecting system and compare total mass. The reader does not need to perform that procedure. You need to recognize why measuring all products is a fairer test of conservation.

Check the evidence before naming a reaction

A new solid forming from two solutions can support a precipitation-reaction interpretation. A temperature change can support energy transfer. But the conclusion should use the substance changes and conditions, not one isolated visual sign. Science asks for a connected explanation, not a dramatic gasp at the bubbles.

Take these habits with you: define the boundary, count what enters and leaves, preserve identities when balancing, and identify the resource that limits the result. Chemistry is much less mysterious when its bookkeeping is honest.

A Reaction Rearranges Matter; It Does Not Make It Vanish

Reactants are starting substances; products are substances formed. During a chemical reaction, atoms are rearranged as bonds break and form. Breaking bonds requires energy; forming bonds releases energy. The net energy change depends on both. The phrase “energy is released by breaking bonds” is incomplete and often misleading as hell. A reaction releases energy overall when formation of product interactions releases more than breaking reactant interactions requires.

Balance an equation by keeping an atom count for each element. For hydrogen and oxygen forming water, begin H2 + O2 → H2O. Two oxygen atoms start on the left, so write 2 H2O on the right. That gives four hydrogen atoms on the right, so write 2 H2 on the left. The balanced equation is 2 H2 + O2 → 2 H2O. No subscripts were changed and no new substances were invented.

That ratio also sets the limiting reactant, as the six-H2, two-O2 example above showed: oxygen runs out first, and extra hydrogen cannot make extra water. One missing ingredient can limit a kitchen batch the same way.

Reaction rate concerns how quickly change occurs, not how much product is ultimately possible. More frequent effective particle collisions can raise rate. Temperature, concentration, available surface area, and catalysts can matter. A catalyst provides a pathway with a lower activation-energy barrier and is regenerated overall. It does not supply unlimited reactant or change conservation into a suggestion.

In a supplied investigation, visible bubbling may mean a reaction produces gas, or it may mean a liquid boils. Combine observations with substance identity, conditions, and measurements. If an open container loses mass, check whether gas crossed the measured boundary. The honest explanation accounts for material instead of declaring that the missing grams got bored and hauled ass out of existence.

Your Turn — Guided and Independent Practice — Practice Check S19

Guided: In a closed fictional container, 12 g of substance A reacts with 20 g of substance B. Afterward, 25 g of product and some unreacted material remain. Find the leftover mass.

Guided answer: Total starting mass = 12 + 20 = 32 g. Leftover mass = 32 − 25 = 7 g. Conservation applies to the total system, not only the product somebody decided to weigh.

Inside guided: Bread browns and smells different when it is toasted. Ice in a cup melts. Which is a chemical change, and how can you tell?

Answer: Toasting is a chemical change: new substances form, shown by the new color and smell. Melting is a physical change: the water is still water, just in a different state. You can’t un-toast bread. That’s your clue it’s chemical.

Independent: Which observation most strongly supports a chemical reaction? A. Salt dissolves and can be recovered by evaporation. B. Ice melts. C. Paper is cut. D. A new gas and a new solid form from clear solutions.

Independent answer: D. New substances are indicated. A, B, and C can be physical changes. Common mistake: treating bubbles alone as proof; boiling also makes gas without producing a new substance.




Chapter 20 — Solutions, Concentration, and Solubility

GED® test targets: P.c.4, SP.3.b

Imagine reading a fictional kitchen label that gives grams of sugar per serving. A larger drink can contain more total sugar while having a lower sugar concentration. Same problem as commissary prices: the total and the amount per unit are different answers. Chemistry gives that distinction a formal name so you do not get your shit twisted by the bigger number.

A solution is a uniform mixture at the particle level. The solvent is the substance doing the dissolving; the solute is dissolved in it. In a simple saltwater example, water is the solvent and salt is the solute. A solution can contain more than one solute, and solutions are not limited to liquids.

Dissolved does not mean destroyed

When a substance dissolves, its particles disperse through the solvent. In many ionic substances, ions separate and become surrounded by solvent molecules. In other cases, molecules disperse while remaining molecules. The solute still contributes mass even when you cannot see individual particles.

A suspension contains particles that may settle out rather than remain uniformly dispersed at the molecular or ionic level. A clear appearance alone does not prove a sample is pure. A transparent solution can contain substantial dissolved material.

Concentration measures how much is present

Concentration compares the amount of solute with an amount of solution or solvent, according to the stated definition. If a problem defines concentration in grams per liter of solution, 12 g in 3 L gives 4 g/L. If it asks mass percent, use solute mass divided by total solution mass, then multiply by 100.

For 5 g of solute mixed with 95 g of solvent, total solution mass is 100 g and mass percent is 5/100 × 100 = 5%. Dividing by 95 would give solute-to-solvent ratio, not the requested solute fraction of the whole solution. Denominators are small print with big consequences.

Dilution decreases concentration by adding solvent without adding solute. If the solute amount remains 8 g while solution volume changes from 2 L to 4 L, concentration falls from 4 g/L to 2 g/L. The solute did not vanish; it occupies more solution volume.

Solubility is a limit under specified conditions

Solubility describes how much solute can dissolve in a given amount of solvent under stated conditions. A saturated solution is at that limit. An unsaturated solution can dissolve more of the solute under those conditions. Excess solid can remain undissolved even when the dissolved portion is uniformly mixed.

For many solid solutes, solubility increases with temperature, but this is not a universal rule. Gases often become less soluble in water as temperature rises, and gas solubility can increase with pressure. Use the supplied data instead of chanting “hotter dissolves more” at every substance like a magic spell.

Stirring and smaller particle size can increase the rate at which some solids dissolve. They do not necessarily increase the final equilibrium solubility at the same temperature. Rate asks how fast; solubility asks how much can remain dissolved. Those are different questions.

Read a solubility table

The table gives constructed solubility values for a hypothetical solid: grams that can dissolve in 100 g of water at each temperature.








	Temperature (°C)
	Solubility (g per 100 g water)





	20
	30



	40
	45



	60
	60





At 20°C, adding 40 g of this solid to 100 g of water allows at most 30 g to dissolve at equilibrium in the stated model. Ten grams remain undissolved. At 60°C, the same 40 g can all dissolve because it is below the 60-g limit.

If a saturated solution containing 60 g dissolved in 100 g of water at 60°C cools to 20°C and reaches equilibrium without losing water, only 30 g remain dissolved. The other 30 g can crystallize out. The total amount of solute remains 60 g; its distribution between dissolved and solid forms changes.

Worked concentration question

Question: A solution contains 6 g of solute in a final volume of 300 mL. What is its concentration in g/L? A. 0.02 g/L. B. 2 g/L. C. 20 g/L. D. 1,800 g/L.

Answer: C. Convert 300 mL to 0.300 L, then calculate 6 ÷ 0.300 = 20 g/L. A divides by 300 without converting the volume unit. D multiplies quantities that should be divided. A useful check is that one liter is a little more than three times 300 mL, so it would contain about three times 6 g at the same concentration.

Strong and concentrated are not always synonyms

In everyday language, a “strong solution” may mean concentrated. In acid-base chemistry, strong describes the extent of ionization in water, while concentrated describes the amount present. A dilute strong acid and a concentrated weak acid are different possibilities. Follow the passage’s definitions rather than importing casual language.

The pH scale describes acidity and basicity in aqueous systems. Near ordinary conditions, pH 7 is neutral, lower values are acidic, and higher values are basic. Each pH unit represents a tenfold difference in hydrogen-ion activity in the basic model; it is not a simple linear scale. A pH 3 solution is not merely “one unit more acidic” than pH 4 in a proportional sense.

Before you calculate, ask whether the question is about amount, rate, limit, or chemical behavior. Once you know that, the right calculation or explanation gets a lot less slippery.

How Much Is Dissolved, How Fast, and How Much Can Fit?

A solution is a homogeneous mixture at the molecular or ionic scale. The solvent is the medium doing the dissolving, and the solute is what is dissolved. Water can surround separated ions or interact with molecules, dispersing them throughout the solution. Dissolved does not mean destroyed. Salt ions do not become miniature pieces of water simply because you cannot see them.

Concentration expresses solute amount relative to a specified amount of solution or solvent. Read the definition carefully. Ten grams per 100 mL of solution is not automatically ten grams per 100 mL of added water. If a supplied solution contains 12 g in 200 mL, its concentration is 12/200 = 0.06 g/mL, or 6 g per 100 mL. The denominator describes the actual basis of comparison.

Dilution lowers concentration by increasing the solution amount without adding solute. If that 12 g is diluted to a final volume of 400 mL, concentration becomes 12/400 = 0.03 g/mL. The solute mass stayed 12 g. The often-supplied relationship C1V1 = C2V2 follows from conserving solute amount, not from a mysterious formula committee deciding to make your day worse.

Stirring and crushing can increase dissolving rate by renewing contact or increasing surface area. Solubility is the equilibrium amount that can dissolve under stated conditions. Stirring does not necessarily increase that limit. Temperature affects different substances differently; gases often become less soluble in warmer liquids, while many solids become more soluble. Use the supplied relationship instead of assuming “hotter dissolves more” is universal.

An unfamiliar passage may distinguish concentration from acidity. The pH scale is logarithmic: a one-unit decrease corresponds to about ten times greater hydrogen-ion activity in the introductory model. A change from pH 5 to pH 3 corresponds to about 100 times, not twice. These are paper calculations, never instructions for mixing cleaners or adjusting actual chemical solutions. Understand the model and leave the real chemical handling to authorized procedures.

Your Turn — Guided and Independent Practice — Practice Check S20

Guided: A solution contains 15 g of salt in 300 mL of solution. Calculate concentration in grams per 100 mL.

Guided answer: 15 g ÷ 300 mL = 0.05 g/mL. Multiply by 100 mL: 5 g per 100 mL. Keep the numerator and denominator attached to their units so the calculation does not wander off drunk.

Inside guided: One drink-mix packet is meant for 500 mL of water. You mix one packet into 1,000 mL. How does your drink compare with label strength? How many packets would 1,500 mL need?

Answer: Same amount of solute in twice the water, so the concentration is half the label strength. For 1,500 mL at label strength: 1,500 ÷ 500 = 3 packets. Same powder, twice the water—that’s why it tastes like sad colored water.

Independent: More solute remains undissolved after stirring at a fixed temperature. The solution is most likely A. pure water. B. saturated under those conditions. C. a new element. D. guaranteed to dissolve everything if stirred forever.

Independent answer: B. A saturated solution holds the maximum dissolved amount under stated conditions. A and C contradict the setup; D ignores solubility limits. Common mistake: confusing dissolving rate with the final amount that can dissolve.

Unit 5 Check (Science) — Inside, Mixed, and Unfamiliar Practice

Inside independent: A salt packet on a food tray contains sodium chloride, NaCl. Is salt an element, a compound, or a mixture? Name the elements in it. Then classify salt water in a cup.

Answer: Sodium chloride is a compound: the elements sodium and chlorine are bonded in a fixed ratio. Salt water is a mixture (a solution), because the amount of salt can vary and the water can be evaporated to leave the salt behind (Chapters 17 and 20).

Mixed: You dissolve 10 g of drink powder in 500 mL of water. What is the concentration in grams per liter? If the water has a mass of 500 g, what is the mass of the finished drink?

Answer: 500 mL = 0.5 L, so 10 ÷ 0.5 = 20 g/L. The mass is 500 + 10 = 510 g. Dissolving does not destroy the powder; mass is conserved (Chapters 19 and 20).

Unfamiliar (GED-style): An iron nail is left in an open dish of damp sand for a month. The rusted nail has more mass than it had at the start. Which explanation fits best? A. Oxygen from the air combined with the iron, adding mass to the solid. B. Matter was created as the nail rusted. C. The balance must be wrong, because rusting always lowers mass. D. Rusting is a physical change.

Answer: A. The iron reacted with oxygen from the air (the water helps) to form rust, a new solid, so the nail gained matter from outside it. B violates conservation of mass, C ignores matter entering the system, and D misses the new substance (Chapter 19).

Ready to move on: get all three right with your reasoning written out. If you miss one, go back to the chapter named in its answer. With three questions, our 80% study goal means all three, on your first try, without help.




Unit 6 — Energy, Heat, Waves, Resources, and Electricity

Inside-to-GED Bridge — Hot Trays, Ovens, Refrigeration, and Waves

A hot tray loses energy to cooler surroundings. An oven transfers energy by conduction, convection, and radiation. Refrigeration does not manufacture cold; it transfers thermal energy from one region to another using energy. Building temperature changes can involve insulation, air movement, sunlight, and heating or cooling systems.

Sound from a program callout needs a material medium. Light can cross empty space. A shiny surface can reflect more radiation, while a dark surface may absorb more under the tested conditions. These are mechanisms, not slogans.

GED questions may give a cooling table, wave diagram, or efficiency calculation. Read axes and units, identify the system boundary, and track where energy goes. “Lost” usually means transferred out of the chosen system, not destroyed.




Chapter 21 — Energy Changes Form and Keeps Its Accounts

GED® test targets: P.a.3, SP.7.b

A fictional laundry motor turns a drum, warms up, and makes noise. Calling the heat and sound “wasted energy” means they are not the desired output. It does not mean the energy vanished. A machine does not get to hide its losses like somebody leaving purchases off an account ledger. The scientific job is to follow every important transfer across a clearly defined boundary.

Energy is the capacity to produce change or do work. We recognize it through what systems can do: move, warm, deform, emit light, or drive chemical reactions. Energy can be transferred and transformed, but the total is conserved when the system and its surroundings are accounted for.

Name the form and the system

Kinetic energy is energy associated with motion. Potential energy is associated with position or configuration in a system. A raised object has gravitational potential energy relative to a chosen lower reference. A stretched elastic material can store elastic potential energy. Chemical energy is associated with the arrangements of atoms and electrons in substances.

Thermal energy concerns microscopic motions and interactions of particles. Electrical energy can be transferred through electric systems. Radiant energy is carried by electromagnetic radiation, including visible light. These categories help trace changes; energy is not a set of unrelated substances stored in separate invisible buckets.

A system boundary defines what is included in the analysis. If you study only a moving cart, friction can reduce its kinetic energy. Include the cart, track, and surroundings, and the energy transferred into thermal forms is part of the account. “The cart lost energy” can be correct for the cart without meaning energy was destroyed.

Trace a transformation chain

A battery-powered motor can transfer chemical energy into electrical energy, then into motion and thermal energy. A plant captures light energy in chemical forms; an animal consuming plant material can use chemical energy for movement and internal processes. In each case, some energy becomes dispersed as heat.

[image: Simplified energy pathway. All outputs, including thermal energy, belong in the conservation account.]

Simplified energy pathway. All outputs, including thermal energy, belong in the conservation account.

Useful output depends on the purpose. For a lamp, light may be the desired output and warming an unwanted side effect. For a heater, warming is the purpose. Calling an energy transfer “waste” does not mean it ceased to exist; it means it did not serve the chosen task.

Efficiency compares useful output with input

Efficiency = useful energy output ÷ total energy input × 100%. A device receiving 500 J and delivering 150 J as the intended mechanical output has efficiency 150/500 × 100 = 30%. The remaining 350 J go into other forms or transfers in the stated accounting.

A joule, abbreviated J, is a unit of energy. Power uses a different unit because it describes energy transfer per unit time. We will calculate power later. For now, do not swap energy and power merely because both sound like something a machine has.










	Teaching-model device
	Input energy
	Useful output
	Other transfers





	A
	400 J
	120 J
	280 J



	B
	400 J
	200 J
	200 J



	C
	800 J
	320 J
	480 J





B has efficiency 50%, A 30%, and C 40%. C delivers the greatest useful energy amount but is not the most efficient. “Most output” and “largest useful fraction” ask different questions. This distinction keeps a lot of advertising bullshit from passing as physics.

Kinetic and gravitational energy models

For ordinary speeds, kinetic energy can be modeled as KE = ½mv², where m is mass in kilograms and v is speed in meters per second. A 2-kg object moving at 3 m/s has KE = ½ × 2 × 3² = 9 J. Square the speed before completing the multiplication.

If the same object’s speed doubles to 6 m/s, kinetic energy becomes 36 J, four times as much. Doubling mass at the same speed doubles kinetic energy. The squared speed term is why speed changes can have such large effects in collisions.

Near Earth’s surface, a change in gravitational potential energy can be modeled as ΔPE = mgh, where h is the height change and g is approximately 9.8 m/s². Using a supplied simplified g = 10 m/s², lifting 3 kg by 2 m increases potential energy by 3 × 10 × 2 = 60 J. The reference height matters; the change is what the calculation describes.

Worked energy-account question

Question: A model device receives 1,000 J and converts 250 J to useful movement. Which statement is correct? A. The remaining energy was destroyed. B. Its efficiency is 75%. C. Its efficiency is 25%, and 750 J are transferred in other ways. D. Its useful output exceeds its input.

Answer: C. Divide useful output by input: 250/1,000 = 0.25. B describes the other fraction, not the useful fraction. A violates conservation. D contradicts the given amounts.

A second question asks what evidence would challenge a claim of 110% efficiency for a device with no additional energy source. Careful measurements of every input and output would be needed, because the claim exceeds the accounted input. An apparent excess often points to a missed input, inconsistent units, or measurement error. A bold percentage does not get to repeal conservation.

Apply the model without overextending it

Energy calculations require stated assumptions. Ignoring friction may be appropriate in a simplified model but not in a real machine. If all 60 J of gravitational potential energy become kinetic energy, the result differs from a system that transfers 20 J into thermal energy along the way.

Name the starting form, ending forms, boundary, and omitted transfers. Then the equation becomes an explanation rather than a trick. This habit will connect heat, waves, ecosystems, and machines across the rest of the book.

Choose the Boundary Before You Count the Energy

The system is whatever you choose to study; the surroundings are everything outside it. For a motor-only system, electrical energy enters, and mechanical work, heat, and sound can leave. For a larger system including the laundry room, some of that heat remains inside the chosen boundary. An apparent disagreement can come from different boundaries rather than different physics. Define the damn system before arguing about the total.

Kinetic energy depends on mass and the square of speed: KE = ½mv². A 4-kg model cart moving 3 m/s has KE = ½ × 4 × 3² = 18 J. At 6 m/s it has 72 J. Doubling speed quadruples kinetic energy. Multiplying mass and speed once would calculate momentum, a different quantity with a different purpose. Familiar-looking formulas are not interchangeable.

Near Earth’s surface, a supplied gravitational-potential model is PE = mgh. Using g ≈ 10 m/s² for an explicitly rounded model, lifting 4 kg by 2 m adds 4 × 10 × 2 = 80 J. The choice of zero height is a reference, not a claim that energy is absent everywhere below it. Differences in height determine the energy change in this model.

If a device takes 800 J and supplies 500 J of useful output, useful efficiency is 500/800 × 100 = 62.5%. The remaining 300 J must be accounted for in other transfers or stored energy. Whether heating counts as useful depends on the task: it is the point of a heater but usually an unwanted consequence in a motor. Efficiency needs a purpose as well as a ratio.

An unfamiliar scientific passage may claim a device gives more energy than it receives. Check for missed inputs, changing stored energy, incompatible units, and measurement error before swallowing that bullshit. Conservation is tested across the whole account, not just the two numbers selected for the advertisement.

Your Turn — Guided and Independent Practice — Practice Check S21

Guided: A falling object loses 80 J of gravitational potential energy and gains 65 J of kinetic energy. Account for the remaining 15 J without claiming energy vanished.

Guided answer: The remaining energy can be transferred into thermal energy, sound, deformation, or air motion. Total energy is conserved, although useful mechanical energy can spread into less organized forms.

Inside guided: On a cold day, you rub your hands together and they warm up. Name the energy transformation.

Answer: Kinetic energy (motion) changes into thermal energy through friction. No energy is created; it changes form. Your hands didn’t make heat out of nothing. They turned motion into heat.

Independent: A machine receives 500 J and provides 350 J of useful output. What is efficiency? A. 70%. B. 143%. C. 850%. D. 0.7 J.

Independent answer: A. Efficiency = useful output ÷ input × 100 = 350/500 × 100 = 70%. B reverses the ratio (500 ÷ 350 ≈ 143%, impossible because useful output cannot exceed input), C adds values, and D gives the wrong unit. Common mistake: thinking inefficient means energy was destroyed.




Chapter 22 — Heat, Temperature, and Reaction Energy

GED® test targets: P.a.1, P.a.2, SP.2.c, SP.3.b

Touching a metal bench and a cloth seat in the same room can give different sensations even when both began at the same temperature. The metal can transfer heat away from your skin faster. Your skin detects a change in its own condition, not a perfect readout of the object’s starting temperature. “Feels colder” is useful experience, but it is not the whole damn measurement.

Temperature and heat are related, but they are not interchangeable. Temperature describes a thermal condition associated with average particle motion in an introductory model. Heat is energy transferred because of a temperature difference. A large container of moderately warm water can contain more thermal energy than a tiny very hot sample.

Heat transfer follows a difference

Net heat transfer occurs from higher temperature toward lower temperature until thermal equilibrium is approached. At thermal equilibrium, systems have the same temperature and no net heat transfer occurs between them. Individual particles still move and exchange energy.

Conduction transfers energy through interactions among nearby particles, especially noticeable in solids. Convection involves bulk movement of a fluid, a liquid or gas. Radiation transfers energy by electromagnetic waves and can occur through empty space. Sunlight reaching Earth does not need an invisible river of hot air between the Sun and us.

An insulator reduces the rate of heat transfer under particular conditions. It does not create heat or guarantee no transfer forever. A covering can slow cooling of a warm object and slow warming of a cold object because both involve reducing transfer across a temperature difference.

A heat engine uses energy transferred from a hotter region toward a colder region to produce mechanical work. In one common model, heated fluid expands and drives a moving part, such as a turbine. Some energy must still be transferred elsewhere; a cyclic heat engine does not convert every bit of incoming heat into useful work. The temperature difference supplies an opportunity for energy transfer, not a loophole in conservation.

Compare changes fairly

Completed investigation: researchers placed equal masses of the same liquid at 70°C into two otherwise identical containers. One had insulation, one did not. Both stood in the same 20°C environment.









	Time (min)
	Insulated (°C)
	Uninsulated (°C)





	0
	70
	70



	5
	63
	55



	10
	57
	44



	15
	52
	36





The insulated sample cooled 18°C over 15 minutes; the uninsulated sample cooled 34°C. The result supports slower cooling with insulation in this comparison. It does not show that the insulation generated energy, and it does not establish the final equilibrium temperature beyond the observation period.

The same comparison would be weaker if the insulated container held twice as much liquid. Mass affects how much energy transfer corresponds to a temperature change. A fair design holds mass, material, starting temperature, and surrounding conditions alike while varying insulation.

A supplied heat formula

A common model is Q = mcΔT. Q is energy transferred, m is mass, c is specific heat capacity, and ΔT is temperature change. Specific heat capacity describes the energy needed to change the temperature of one unit of mass by one degree under stated conditions.

Suppose a problem gives m = 100 g, c = 4 J/(g·°C), and a temperature increase of 5°C. Then Q = 100 × 4 × 5 = 2,000 J. The units reduce to joules. If the temperature decreases, ΔT is negative when calculated as final minus initial, indicating energy leaving the system under this sign convention.

The formula assumes no phase change and a suitable approximately constant heat capacity over the range. During melting or boiling, added energy changes the substance’s phase without raising its temperature. Do not force a temperature-change formula into a situation where its assumptions fail.

Endothermic and exothermic describe energy direction

An endothermic process absorbs energy from the surroundings into the system. An exothermic process releases energy from the system to the surroundings. These words describe the overall energy balance, not whether the process seems impressive.

In a described investigation, two solutions begin at 22°C. After they react in an insulated container, the mixture reaches 28°C. This is consistent with an exothermic reaction warming the mixture, provided other energy inputs are accounted for. A drop to 17°C would be consistent with an endothermic process absorbing thermal energy from the mixture and surroundings.

The system boundary matters. If the chemical process releases energy, the surrounding liquid may gain energy. The reaction and the liquid do not receive the same sign in the accounting. Naming which part you mean prevents a needless vocabulary fight.

Worked investigation critique

Question: A researcher claims one material is a better insulator because its container finished at a higher temperature. However, that container began at 80°C while the comparison began at 60°C. What is the strongest criticism? A. Temperature can never be measured. B. Different starting temperatures prevent a clean comparison of cooling. C. Insulation must always increase temperature. D. The higher final temperature proves better insulation.

Answer: B. Starting conditions differ, so final temperature alone does not isolate the insulation effect. Comparing changes helps describe the data, but equal starting conditions and otherwise matched trials would make the design stronger. A rejects a valid measurement. C misunderstands insulation. D ignores the confound.

Reconcile apparently conflicting findings

One study finds material A reduces conduction effectively. Another finds a reflective surface reduces radiant heating effectively. Both can be correct because the dominant transfer mechanisms differ. “Best insulator” without a context can be a misleading claim.

Similarly, a large temperature change does not always mean a large energy transfer if mass and heat capacity differ. Read all three quantities. Heat is one of those topics where ordinary speech gets us most of the way and then leaves us in a ditch. The scientific terms help finish the trip accurately.

Why the Metal Feels Colder and the Room Stays Warm

Conduction transfers energy through interactions within material without bulk movement of that material. Convection transfers energy with moving fluid, meaning liquid or gas. Radiation transfers energy through electromagnetic waves and does not require matter between source and receiver. A warm pipe can conduct through its wall, warm circulating air by convection, and emit radiation simultaneously. The mechanisms cooperate; they are not rival teams.

Temperature relates to average particle kinetic energy in an introductory model. Total thermal energy also depends on the amount and kind of material. A large tub of warm water can transfer more energy than a small cup of hotter water. That is why comparing temperatures alone does not settle which object contains or transfers more energy. The hotter number does not automatically win every damn comparison.

When applicable, q = mcΔT connects transferred heat, mass, specific heat capacity, and temperature change. If a supplied material has c = 2 J/(g·°C), mass 50 g, and temperature rise 6°C, then q = 50 × 2 × 6 = 600 J. Keeping q and c the same while doubling mass halves the temperature rise. The formula explains the relationship rather than merely producing an answer.

Insulation slows transfers; it does not manufacture cold or guarantee permanent temperature. A fictional covered food container approaches room conditions more slowly because the cover reduces some energy exchanges. Reflective surfaces can affect radiation, while trapped air can reduce conduction and convection. Which design works best depends on the dominant transfer mechanism and actual conditions. “Best insulator” without a context is advertising with its pants down.

On a GED comparison, check equal starting temperatures, masses, surroundings, and observation times. If final temperatures differ, compare changes and investigate the controls before attributing the difference to material alone. This is paper reasoning about heat transfer, not food-service guidance or permission to change storage temperatures.

Your Turn — Guided and Independent Practice — Practice Check S22

Guided: A metal bench and wooden bench are at the same room temperature, but metal feels colder. Explain using heat transfer and thermal conductivity.

Guided answer: Metal conducts thermal energy away from skin faster than wood, so your skin cools more quickly. The feeling reflects transfer rate, not proof that the metal began at a lower temperature.

Inside guided: On kitchen detail, a pot on the stove has a bare metal handle on one side and a plastic-covered handle on the other. The metal handle gets hot first. Name the heat transfer process and explain the difference.

Answer: Conduction. Metal is a better thermal conductor than plastic, so energy moves through it faster. That’s why you grab the plastic-covered handle and leave the metal one alone.

Independent: During an exothermic reaction, the surroundings warm. Which statement fits? A. Energy is transferred from the reacting system to surroundings. B. Energy is created. C. Temperature is matter. D. The reaction must be nuclear.

Independent answer: A. Exothermic processes transfer energy outward. B violates conservation, C confuses a measurement with substance, and D is unsupported. Common mistake: mixing up heat, temperature, and internal energy.




Chapter 23 — Waves, Sound, and Light

GED® test targets: P.a.5, SP.7.b

An announcement travels across a housing unit, but the air from the speaker does not have to march across the room like a delivery cart. Sound is a traveling pressure disturbance. Nearby regions of air compress and spread, passing the disturbance along. That distinction between moving energy and transporting the entire material is where wave physics starts making sense instead of sounding like abstract academic shit.

A wave is a traveling disturbance that transfers energy. In many waves, matter oscillates around a position while the disturbance moves onward. A floating object can bob up and down as a water wave passes without traveling the entire distance the wave travels. Energy transfer and bulk matter transport are not automatically the same thing.

Name the wave’s measurable parts

Amplitude is the maximum displacement from an equilibrium position in a simple wave model. Wavelength is the distance between corresponding points on successive cycles, such as crest to crest. Frequency is the number of cycles passing per second, measured in hertz, Hz. Period is the time for one cycle.

Frequency and period are reciprocals: a frequency of 5 Hz means five cycles per second and a period of 1/5 second, or 0.2 s. A taller drawn wave has greater amplitude, not necessarily greater frequency. More tightly spaced cycles on a distance graph indicate shorter wavelength.

[image: A displacement-versus-distance model. Wavelength is crest-to-crest distance; amplitude is displacement from equilibrium to a crest.]

A displacement-versus-distance model. Wavelength is crest-to-crest distance; amplitude is displacement from equilibrium to a crest.

Wave speed relates to frequency and wavelength through v = fλ, where λ, the Greek letter lambda, represents wavelength. If f = 4 Hz and λ = 2 m, speed is 8 m/s. If speed stays constant while frequency doubles, wavelength halves. Always check which quantity is held constant before predicting another.

Mechanical waves need material

Sound is a mechanical wave: it travels through a medium such as air, water, or a solid. A medium is the material carrying the disturbance. Sound does not travel through a perfect vacuum because there are no particles to carry the pressure disturbance.

In a longitudinal wave, particle motion is parallel to the direction the wave travels. Sound in air consists of compressions and rarefactions, regions of higher and lower pressure. In a transverse wave model, oscillation is perpendicular to travel direction, as in a simplified wave on a string.

For sound, frequency relates to pitch. Amplitude and intensity relate to perceived loudness, though perception is more complicated than a single linear scale. A higher-pitched sound is not necessarily louder. Those are different properties, and a question may deliberately tempt you to swap them.

Electromagnetic waves do not need a medium

Electromagnetic radiation includes radio waves, microwaves, infrared, visible light, ultraviolet, X-rays, and gamma rays. In a vacuum, they travel at the same speed, approximately 3 × 108 m/s. They differ in frequency and wavelength. Higher frequency corresponds to shorter wavelength and greater photon energy.

Radio communication uses lower-frequency portions of the spectrum. Infrared is associated with thermal radiation from ordinary-temperature objects. Visible light is the portion human eyes detect. Ultraviolet can damage biological molecules; X-rays and gamma rays can ionize atoms and have both useful applications and hazards. Risk depends on radiation type, dose, and exposure conditions, not merely whether the word radiation appears.

The statement “all radiation is the same” is scientifically useless. So is “natural radiation cannot cause harm.” The mechanism and amount matter. This is conceptual science, not a set of instructions for exposure or medical use.

Reflection, refraction, and absorption

Reflection sends a wave back from a boundary. Refraction changes direction as a wave changes speed entering another medium at an angle. Absorption transfers wave energy into a material, often increasing its thermal energy. A surface can reflect some wavelengths and absorb others, helping explain color and heating differences.

When light enters a different medium, its frequency stays the same while its speed and wavelength can change. A diagram showing bending should be interpreted with the medium information. Do not assume every change in direction means a mirror is present.

Worked wave calculation

Question: A wave travels at 12 m/s with frequency 3 Hz. What is its wavelength? A. 0.25 m. B. 4 m. C. 9 m. D. 36 m.

Answer: B. Rearrange v = fλ to λ = v/f, then calculate 12/3 = 4 m. D multiplies when division is needed. A reverses the ratio. C subtracts quantities with different units, which has no meaning in this relationship. Units are not decorative; they catch nonsense before it grows legs.

A second question asks which wave can travel from the Sun to Earth through space. Electromagnetic radiation can; sound cannot cross the near-vacuum between them as an ordinary sound wave. The Sun can have pressure waves within its material, but that does not make space into air.

Evaluate a wave investigation

If researchers compare heating under two lamps, equal exposure time alone may not be enough. Lamp power, distance, spectrum, surface area, and starting temperature could affect the result. A fair comparison must match or measure the factors relevant to the claim.

Read wave graphs by their axes. A displacement-versus-distance graph lets you read wavelength. A displacement-versus-time graph lets you read period. The curves can look nearly identical while answering different questions. Labels beat appearance every single time.

The Disturbance Travels; the Material Need Not

In a longitudinal wave, particle oscillations are parallel to the direction the disturbance travels; sound in air is the familiar example. In a transverse wave, oscillations are perpendicular to travel, as in a simplified wave on a cord. Oscillation means repeated motion about an equilibrium position. A wave diagram may draw a sine curve for sound pressure even though the air is not physically traveling along that wavy line.

Wavelength is distance between corresponding points in a repeating spatial pattern. Frequency is cycles per second, measured in hertz. Period is seconds per cycle. They are reciprocal: frequency 5 Hz means period 1/5 = 0.2 s. The vertical axis may represent pressure, displacement, or another changing quantity. Read that label before treating the drawing like a photograph of what moves.

For a supplied wave speed of 300 m/s and frequency 100 Hz, wavelength = speed/frequency = 3 m. If the source frequency doubles in the same medium under the same conditions, wavelength becomes 1.5 m while speed remains 300 m/s. The medium helps determine speed. A higher pitch does not automatically mean the sound reaches the far wall faster. That tempting shortcut is bullshit.

Reflection sends a wave back from a boundary; refraction changes direction when speed changes across a boundary; absorption transfers wave energy into the material. Diffraction involves spreading around edges or through openings. These behaviors explain echoes, bent-looking submerged objects, and why a barrier may not block every sound. The same word can apply to different waves, but details depend on the medium and wavelength.

Electromagnetic waves include radio, visible light, and X-rays and can travel through vacuum. Sound needs a material medium. In an unfamiliar diagram, determine whether the horizontal axis is distance or time before extracting wavelength or period. The textbook did not stick those axes on to look official.

Your Turn — Guided and Independent Practice — Practice Check S23

Guided: A wave travels 24 m/s with frequency 6 Hz. Calculate wavelength. Then state what happens to wavelength if speed stays constant and frequency doubles.

Guided answer: Wavelength = speed ÷ frequency = 24/6 = 4 m. If frequency doubles to 12 Hz at the same speed, wavelength becomes 24/12 = 2 m.

Inside guided: After a long day outside without shade, someone gets a sunburn even though the day was mild, not hot. Which part of sunlight causes sunburn, and why is air temperature not the key?

Answer: Ultraviolet (UV) radiation causes sunburn (an official P.a.5 example). UV has a higher frequency and more energy per photon than visible light, so it can damage skin cells. UV can be strong on a cool day; air temperature tracks heat, not UV. A cool breeze doesn’t stop UV. Your skin finds that out the hard way.

Independent: Which property determines pitch for a sound wave? A. Color. B. Amplitude only. C. Mass of the listener. D. Frequency.

Independent answer: D. Higher frequency generally means higher pitch. Amplitude is related to intensity or loudness, while A and C do not define pitch. Common mistake: confusing amplitude with frequency because both can change a wave picture.




Chapter 24 — Energy Sources and Real Tradeoffs

GED® test targets: P.a.4, ES.a.1, ES.a.3, SP.5.a

A facility light needs useful illumination, not an impressive sales pitch about a power source. In a fictional maintenance comparison, one option may use less energy but require different equipment; another may be reliable but emit more pollution. Serious energy reasoning compares the same service across choices. Otherwise “this one uses less” can be the scientific version of selling half a meal and bragging that it costs less.

Energy resources differ in how they supply useful energy, how reliably they operate, and what effects their use creates. A scientific comparison asks the same questions of each option. It does not give one source a free pass because its name sounds clean or familiar.

Where the energy comes from

Fossil fuels store chemical energy in materials formed from ancient organic matter over geological time. Combustion transfers some of that energy into thermal energy that can support electricity generation or other work. Fossil fuels are nonrenewable on human planning time scales because formation is much slower than current use.

Solar devices use incoming sunlight. Wind systems use moving air, which is largely driven by uneven solar heating and atmospheric processes. Hydroelectric systems use gravitational energy associated with moving water; the water cycle is driven substantially by the Sun. Geothermal energy comes from Earth’s internal thermal energy. Nuclear power commonly uses fission, splitting heavy nuclei and releasing energy from nuclear changes.

Nuclear reactions differ from ordinary chemical reactions because they change nuclei. Fission splits a nucleus; fusion combines light nuclei and powers stars under suitable conditions. Neither is the same as burning a fuel chemically, even when the resulting energy is used to heat water.

Renewable does not mean impact-free

A renewable resource is replenished on a relevant human time scale. Its sustainable use still depends on location and rate. Biomass can regrow, but harvesting faster than regrowth can deplete it. Dams can provide electricity while altering river ecosystems. Solar and wind equipment require materials, construction, and land or siting choices.

Fossil-fuel use can release greenhouse gases and other pollutants. Nuclear generation has low direct carbon dioxide emissions during operation but involves mining, infrastructure, waste management, and other considerations. A fair comparison distinguishes operational effects from full life-cycle effects. Changing the boundary mid-comparison is a cheap way to make almost anything look like the winner.

Energy and power are different

Power is the rate of energy transfer. A watt is one joule per second. A kilowatt-hour is an amount of energy, not a power rate: one kilowatt sustained for one hour. A 2-kW device operating for 3 hours uses 6 kWh.

Rated capacity is a maximum or specified power output under stated conditions. Actual energy generation depends on how much output occurs over time. Two systems with the same rated capacity can produce different yearly energy amounts. Weather, maintenance, fuel availability, and operating choices all matter.

Compare normalized data

The following fictional numbers illustrate how to compare energy sources. They are not real-world performance rankings or current price estimates.










	Model source
	Energy supplied
	Total emissions in model
	Emissions per energy unit





	A
	100 units
	800 units
	8



	B
	200 units
	600 units
	3



	C
	50 units
	100 units
	2





C has the lowest total emissions and lowest emissions per energy unit in this table. B supplies the most energy. If a community needs 200 energy units, simply comparing C’s total 100 emissions with B’s 600 would be incomplete unless C can be scaled to meet the same demand. At the stated constant rate, four C-sized systems would supply 200 energy units and emit 400 units, but scaling may introduce real-world constraints not represented here.

Normalization means comparing on a common basis, such as emissions per unit of energy. It does not solve every issue, but it prevents unequal outputs from masquerading as equal service.

Reliability, storage, and demand

Electricity demand varies over time. A source that produces most strongly at one time may need storage, transmission, or complementary generation to meet demand at another. Storage transfers energy across time and usually involves losses. It does not create an extra supply from nothing.

A study evaluating a resource should consider the time pattern, not only the annual total. Producing enough energy across a year is different from supplying adequate power during every hour. On the other hand, a source’s variability does not mean it has no useful contribution. The system design determines how the pieces fit.

Worked evidence question

Question: A report says source A has lower total emissions than source B, but A supplies only one-tenth as much energy. What additional comparison is most useful? A. Emissions per equal amount of supplied energy. B. The length of each source’s name. C. Whether A’s equipment is painted green. D. Total emissions without any output information.

Answer: A. A common output basis makes the comparison more meaningful. B and C are irrelevant to the scientific claim. D repeats the original weakness. Even A should be paired with clearly stated boundaries and assumptions if the decision concerns a whole energy system.

Suppose three independent daily output measurements are 40, 50, and 60 units. The mean is 50, but the range is 20. Reporting only the mean hides variation relevant to reliability. A useful data presentation shows both central tendency and spread.

The practical science habit is to ask: how much energy, over what time, under what conditions, with which effects included? A slogan can fit on a bumper sticker. A defensible comparison needs a little more room.

Compare the Service, Not Just the Power Source

Primary energy comes from sources such as sunlight, wind, flowing water, fossil fuels, and nuclear fuel. Electricity is an energy carrier produced by converting other forms. A turbine-driven generator converts mechanical motion into electrical energy through electromagnetic interactions. Solar cells convert light energy directly into electrical output. Calling electricity “clean” without asking how it was generated leaves half the damn explanation missing.

Power is rate, while energy is accumulated transfer. A 500-W device running for 4 hours uses 500 × 4 = 2,000 watt-hours = 2 kWh. A 1,000-W device running for 1 hour uses 1 kWh. Higher power does not always mean greater total energy use; duration matters. A kilowatt-hour is an energy unit, not a thousand watts per hour.

Renewable sources are replenished on relevant human timescales, but output can vary with weather and location. Storage, transmission, and complementary sources can help match variable supply to demand. Fossil fuels store concentrated chemical energy but release carbon dioxide when burned. Nuclear fission releases energy from nuclei and presents different issues involving fuel, safety, waste, and construction. Each comparison needs explicit boundaries and evidence.

A life-cycle comparison includes stages such as extracting materials, manufacturing equipment, operation, and disposal. Emissions per kilowatt-hour compare equal energy amounts; reliability examines whether energy is available when needed. Neither measure alone answers all questions. Do not turn one advantage into a free pass on every disadvantage. A low operating-emissions claim is not automatically a zero-impact life-cycle claim.

On an unfamiliar GED passage about an island or remote clinic, connect the chosen metric to the stated goal. Reliable lighting, low emissions, low cost, and reduced fuel dependence can point toward different tradeoffs. The scientific task is to evaluate evidence and constraints, not to cheer for a preferred technology and tell inconvenient facts to get lost.

Your Turn — Guided and Independent Practice — Practice Check S24

Guided: Compare two fictional power sources. Source A produces 1,000 kWh with 200 kg CO2 and costs $120. Source B produces the same energy with 40 kg CO2 and costs $170. State the tradeoff without declaring one universally “best.”

Guided answer: B has lower direct emissions by 160 kg for the same output but costs $50 more. A costs less but emits more in this model. A full decision could also examine reliability, land use, construction, fuel, waste, and system boundaries.

Independent: Which is renewable on human time scales? A. Uranium ore. B. Coal. C. Petroleum. D. Sunlight.

Independent answer: D. Sunlight is continually supplied. The others are finite extracted resources. Common mistake: treating “renewable” as meaning “zero impact”; every energy system has materials, land, and infrastructure consequences.




Chapter 24A (Bonus Chapter) — Electricity: Making Charge Move Without Getting Played by the Diagram

GED® test targets: P.a.3, P.b.3, SP.7.b, SP.3.b (circuits and Ohm’s law are enrichment, not listed GED topics)

Why This Shit Matters

Electricity runs lights, refrigeration, ventilation, kitchen equipment, and a whole lot of the building around you. You do not control any of it, but you see the results every day. GED Science does not list circuits as a topic. It does test energy transformations (P.a.3) and power (P.b.3), and electricity is one of the clearest places to see both.

Everyday Example

Suppose the light in one room of a house goes out while the lights in the other rooms stay on. That does not prove the whole house lost power; one lamp, switch, or connection may be the problem. If every light in the house goes out at once, the evidence points to a shared problem, but it still does not name the cause. Match the size of the conclusion to the pattern of evidence, not to a rumor that the whole damn grid collapsed.

The Real GED Words

Electric charge is a property of matter that can be positive or negative. Like charges repel; opposite charges attract. Electric current is the rate at which charge flows past a point, measured in amperes (A). Voltage is the energy transferred per unit of charge between two points, measured in volts (V). Resistance is opposition to current, measured in ohms (Ω).

A conductor lets charge move easily; metals are common conductors. An insulator strongly resists charge movement; rubber, glass, and many plastics are insulators. A circuit is a complete path for current. A load is any device that changes electrical energy into another form, such as light, motion, sound, or heat.

What Is Actually Happening?

A basic circuit needs a source (such as a battery), a conducting path, and a load. A switch opens or closes the path. Closed means the path is complete and current flows. Open means the path is broken and current stops. Here is where people get this shit wrong: an open switch does not mean the door is open for current. It means the path is interrupted.

The load does not use up the charge. The same charge keeps circulating; what the load takes is energy. A battery changes chemical energy into electrical energy, and a lamp changes electrical energy into light and heat. That is an energy transformation (P.a.3), and the total energy is conserved.

Safety point: a damaged circuit can overheat. Report it; don’t touch it.

From the Inside to the GED® test

A GED-style question replaces the room with a data table, a diagram, or a supplied formula. You read the evidence, apply the relationship the question gives you, and keep the conclusion inside the data.

Electrical Power and Energy

Power is the rate of energy transfer, measured in watts (W). One watt is one joule per second. For electrical devices, P = VI (power = voltage × current). Energy = power × time (E = Pt).

Watch How This Shit Works — Worked Example 1

A fan runs on 12 V and draws 2 A. Power: P = VI = 12 × 2 = 24 W. In 10 seconds it transfers E = Pt = 24 × 10 = 240 J. Most of that energy becomes motion of the air; some becomes heat and sound. Energy out equals energy in.

Worked Example 2 — Reading Investigation Data

Two fictional lamps each use 10 W. Testers estimate that Lamp A gives off 9 W as heat and 1 W as light, while Lamp B gives off 2 W as heat and 8 W as light. Efficiency at making light: A = 1 ÷ 10 = 10%; B = 8 ÷ 10 = 80%. Both lamps conserve energy, since every watt in comes out as light or heat. Supported: B turns more of its electrical energy into light under these test conditions. Not supported: that B is better in every possible setting.

Enrichment — not a listed GED Science topic

Read this box if you want more. It is not required for the GED Science test.

Series circuits have one path. The same current passes through every part, and resistances add: Rtotal = R1 + R2. If one part opens the path, everything on it stops.

Parallel circuits have branches. Each branch gets the same voltage, and the branch currents add up to the total. One branch can open while the others keep working. Adding a branch lowers the total resistance.

Ohm’s law: V = IR, so I = V ÷ R. Example: 12 V across 4 Ω gives I = 12 ÷ 4 = 3 A. Double the resistance at the same voltage and the current is cut in half.

Your Turn — Guided and Independent Practice — Practice Check S24A

Guided: A heater runs on 120 V and draws 10 A. Calculate its power. Then calculate the energy it transfers in 60 seconds, and name the main energy transformation.

Guided answer: P = VI = 120 × 10 = 1,200 W. E = Pt = 1,200 × 60 = 72,000 J. The main transformation is electrical energy to thermal energy (heat).

Independent 1: A 6-V device draws 0.5 A. What is its power? A. 3 W. B. 6.5 W. C. 12 W. D. 0.083 W.

Independent 1 answer: A. P = VI = 6 × 0.5 = 3 W. B adds the values, C divides 6 by 0.5, and D divides 0.5 by 6. Common mistake: grabbing an operation before writing the formula.

Independent 2: A student claims, “The lamp uses up the electric charge.” Which evidence best challenges the claim? A. The wire is metal. B. The lamp becomes warm. C. The battery has two terminals. D. The current entering and leaving the lamp is equal in a steady circuit.

Independent 2 answer: D. Equal current in and out shows the charge is not consumed; the lamp transfers energy. B shows energy transfer, not lost charge. A and C are true but do not address the claim.

Independent 3: A researcher compares two lamp types. Lamp A runs at 6 V for 30 seconds. Lamp B runs at 12 V for 60 seconds. The researcher concludes Lamp B is brighter because of its design. What is the strongest criticism? A. Brightness cannot be measured. B. Longer trials always reduce brightness. C. All lamps are equally bright. D. Voltage and time both differ, so lamp type is not isolated.

Independent 3 answer: D. More than lamp type changed, so the design is confounded. A and C are false; B invents a rule.

Chapter Checkpoint

If you can explain a complete path, describe what a load does with energy, calculate power with P = VI and energy with E = Pt, and say what circuit data do and do not prove, you have what the GED® test asks for here (P.a.3 and P.b.3).

Unit 6 Check (Science) — Inside, Mixed, and Unfamiliar Practice

Inside independent: A news report on TV says a nearby town is building a wind farm instead of a coal-fired power plant. Name one advantage and one tradeoff of each energy source.

Answer: Wind is renewable and burns no fuel while running, but its output varies with the weather and it needs land and backup or storage. Coal gives steady output, but it is nonrenewable, releases carbon dioxide and other air pollution when burned, and mining it disturbs land (Chapter 24).

Mixed: A light bulb uses 60 J of electrical energy each second and gives off 6 J of visible light. What is its efficiency? Where does the rest of the energy go?

Answer: 6 ÷ 60 × 100 = 10%. The other 54 J each second is not destroyed; most of it becomes thermal energy (heat) in the bulb and the room (Chapters 21 and 24A).

Unfamiliar (GED-style): During a storm far away, you see a lightning flash and hear its thunder several seconds later. Which explanation fits best? A. Sound travels faster than light through air. B. The thunder was made several seconds after the lightning. C. Light travels through air much faster than sound does. D. Light needs a medium, so it is slowed by the air.

Answer: C. Both come from the same strike, but light reaches you almost instantly, while sound travels about 340 m/s in air. B misreads the cause, A reverses the speeds, and D is wrong because light can travel through empty space (Chapter 23).

Ready to move on: get all three right with your reasoning written out. If you miss one, go back to the chapter named in its answer. With three questions, our 80% study goal means all three, on your first try, without help.




Unit 7 — Motion, Forces, and Machines

Inside-to-GED Bridge — Laundry Carts, Doors, and Moving Supplies

A loaded laundry cart is harder to accelerate than an empty one under the same net force because it has more mass. A sticky wheel adds friction. A door pivots around hinges, so pushing farther from the hinge usually produces a greater turning effect for the same force. Moving supplies up a ramp trades a smaller force for a longer distance.

These examples do not change the physics vocabulary. Force is measured in newtons, acceleration in meters per second squared, work in joules, and power in watts. Net force requires combining direction. Balanced forces can describe rest or constant velocity.

On the GED® test, the cart may become a block in a diagram. Identify the object, draw or imagine the force directions, calculate net force, and only then use F = ma. Do not grab the biggest number and call it the answer.




Chapter 25 — Describing Motion

GED® test targets: P.b.1, SP.6.a, SP.7.b

Walking from a fictional cell door to the chow entrance and back takes time and effort even if you end exactly where you started. Your displacement is zero, but your distance is not. Physics is not denying the walk happened; it is naming two different measurements. If a question asks one and you calculate the other, the arithmetic can be flawless and the answer still be wrong as hell.

Motion describes a change in position relative to a reference. If you sit on a moving bus, you may be at rest relative to your seat while moving relative to the road. Neither description is automatically wrong; the reference frame determines what is being described.

Distance and displacement answer different questions

Distance is the total length of a path. Displacement is the change from starting position to ending position, including direction. If a model cart moves 5 m east and then 3 m west, it travels 8 m but has displacement 2 m east. Returning to the starting point gives zero displacement without requiring zero distance traveled.

Speed is distance divided by elapsed time. Average velocity is displacement divided by elapsed time and includes direction. An object can have a nonzero average speed and zero average velocity over a round trip. That is not physics being difficult for sport; the two quantities measure different things.

For the 8-m trip completed in 4 s, average speed is 8/4 = 2 m/s. Average velocity is 2/4 = 0.5 m/s east. A question that asks for speed does not want the displacement calculation, even if both use the same time.

Read a position graph

The table gives a cart’s position along a straight track relative to a starting marker.








	Time (s)
	Position (m)





	0
	0



	2
	4



	4
	8



	6
	8



	8
	2





From 0 to 4 s, the cart moves in the positive direction at a constant 2 m/s. From 4 to 6 s, its position stays at 8 m, so it is at rest in this reference frame. From 6 to 8 s, position decreases by 6 m, giving velocity −3 m/s. The negative sign indicates direction, not that the cart has somehow traveled less than nothing.

[image: The cart moves outward, rests from 4–6 seconds, then moves back. The falling segment shows negative velocity, not automatically slowing.]

The cart moves outward, rests from 4–6 seconds, then moves back. The falling segment shows negative velocity, not automatically slowing.

The slope of a position-versus-time graph represents velocity. A horizontal segment means constant position. A steeper straight segment means greater speed in magnitude. A downward slope means motion in the negative direction. It does not necessarily mean slowing down.

Acceleration is a change in velocity

Acceleration = change in velocity ÷ elapsed time. If velocity changes from 2 m/s east to 10 m/s east over 4 s, acceleration is (10 − 2)/4 = 2 m/s² east. The unit means velocity changes by 2 meters per second each second during the uniform-acceleration model.

Acceleration can involve speeding up, slowing down, or changing direction. An object moving at constant speed around a curve accelerates because its velocity direction changes. Speed alone does not contain all the information about motion.

A negative acceleration does not always mean slowing down. If velocity is negative and acceleration is also negative, speed increases in the negative direction. For introductory questions, establish a positive direction and compare the signs. Do not let the word negative automatically become “less motion.”

Velocity graphs tell a different story

On a velocity-versus-time graph, slope represents acceleration. A horizontal line at 3 m/s means constant velocity, not rest. A horizontal line at zero means rest. This is why recognizing the axes is more important than recognizing the shape.

For a constant velocity of 3 m/s over 4 s, displacement is 3 × 4 = 12 m. Graphically, that is the rectangular area under the velocity-time line. If velocity is below zero, the signed area contributes negative displacement. Distance requires accounting for the magnitude of motion in each direction.

Worked graph question

Question: In the position table, what happens from 4 to 6 seconds? A. The cart travels at 8 m/s. B. The cart is at rest at position 8 m. C. The cart accelerates continuously. D. The cart returns to zero position.

Answer: B. Position remains 8 m for two seconds. A confuses the position value with a speed. C has no support because the position is unchanged in the model. D contradicts the listed positions. One axis label separates the right answer from a confident wrong one.

A second question asks for total distance over all eight seconds. The cart moves 8 m outward, stays still, then moves 6 m back, totaling 14 m. Its displacement is only 2 m. The answer is not 2 m unless displacement was requested.

Measurement design matters here too

A motion investigation needs a defined start, distance scale, and timing method. If one trial starts timing late, calculated speed can be too high because the recorded time is too small. Repeating trials can reveal variability, but a consistently late start may remain systematic error.

Use the formula as a relationship: greater distance in the same time means greater average speed; the same distance in more time means lower average speed. Before calculating, predict the direction. That quick check catches many answers that are arithmetically neat and physically ridiculous.

Count the Route and the Net Change Separately

Position needs a reference point and a chosen positive direction. Suppose east is positive and the door is zero. Walking 12 m east puts you at +12 m; walking 5 m back leaves you at +7 m. Total distance is 12 + 5 = 17 m, while displacement is final minus initial position: 7 − 0 = +7 m. The sign carries direction, not an automatic judgment about whether the motion is slowing.

Speed uses distance divided by elapsed time. Average velocity uses displacement divided by elapsed time. If that trip takes 10 s, average speed is 17/10 = 1.7 m/s, while average velocity is 7/10 = +0.7 m/s. A full out-and-back trip can therefore have positive average speed and zero average velocity. Both descriptions are true because they answer different questions.

Acceleration is change in velocity per unit time. A cart changing from +2 m/s to +8 m/s in 3 s has acceleration (8 − 2)/3 = +2 m/s². A cart moving east but slowing has negative acceleration under this sign convention. Negative acceleration does not always mean slowing: if both velocity and acceleration are negative, speed can increase toward the west. Direction is not optional fine print.

On a position-time graph, slope represents velocity. On a velocity-time graph, slope represents acceleration and area under the curve represents displacement. In the simple constant-velocity case, 4 m/s for 5 s gives rectangular area 4 × 5 = 20 m. Same visual shape, different axis labels, different meaning. Read the damn axes before launching the calculation.

An unfamiliar robot or animal passage works the same way. Establish the origin, direction, interval, and requested quantity. Then calculate. If a position-time line is flat, the object maintains position; if a velocity-time line is flat above zero, it moves at constant positive velocity. A flat line is not a universal symbol for “nothing is happening.”

Your Turn — Guided and Independent Practice — Practice Check S25

Guided: A cart moves 30 meters east in 10 seconds, then 10 meters west in 5 seconds. Find total distance, displacement, and average speed.

Guided answer: Distance = 30 + 10 = 40 m. Displacement = 20 m east. Total time = 15 s. Average speed = 40/15 ≈ 2.67 m/s. Average velocity would use displacement: 20/15 ≈ 1.33 m/s east.

Inside guided: You walk 1,200 meters in 15 minutes. What is your average speed in meters per second?

Answer: 15 minutes × 60 = 900 seconds. Speed = 1,200 m ÷ 900 s ≈ 1.3 m/s. Slower than it feels, right? Ordinary walking is usually somewhere between 1 and 1.5 meters per second.

Independent: A position-time graph is horizontal for five seconds. What does that mean? A. The object moved backward. B. Speed is increasing. C. Position is constant. D. Time stopped.

Independent answer: C. No position change means zero velocity over that interval. A and B would require a slope; D is ridiculous. Common mistake: reading graph height as speed when the vertical axis is position.




Chapter 26 — Forces, Newton’s Laws, and Gravity

GED® test targets: P.b.2, SP.7.b

An empty laundry cart and a loaded cart do not usually respond alike to the same push. The loaded cart has more mass, and wheel or surface resistance may also change. That is a real familiar difference, but “heavy means hard to move” is not the whole explanation. Separate inertia, net force, and friction, or several useful ideas get mashed into one vague-ass word.

A force is a push or pull arising from an interaction. Forces have magnitude and direction. The net force is the combined result of all forces on the object. An object can experience several forces and still have zero net force if they balance.

First law: motion does not need a constant push

Newton’s first law states that an object remains at rest or moves with constant velocity unless acted on by a net external force. Inertia is resistance to a change in motion. Mass is a measure of inertia: greater mass requires greater net force for the same acceleration.

Everyday objects often slow after a push because friction and air resistance act on them. That does not show motion naturally runs out. It shows external forces change motion. An idealized object with zero net force can continue at constant velocity.

Balanced forces do not require rest. A cart moving steadily can have a forward force balanced by resistance. Zero acceleration means velocity is unchanged; the unchanged velocity may be zero or nonzero.

Second law: connect force, mass, and acceleration

Newton’s second law in the simple constant-mass model is Fnet = ma. Force is measured in newtons, N; mass in kilograms; acceleration in m/s². One newton is the force that gives one kilogram an acceleration of one meter per second squared.

If a 4-kg cart experiences a net force of 12 N, acceleration is 12/4 = 3 m/s². If mass doubles while net force stays 12 N, acceleration halves to 1.5 m/s². More mass does not mean more acceleration under the same net force.








	Force on model cart
	Direction





	Applied push: 14 N
	Right



	Friction: 6 N
	Left





The net force is 8 N right. For a 2-kg cart, acceleration is 8/2 = 4 m/s² right. Using 14 N alone would ignore friction. Adding 14 and 6 would ignore their opposite directions. Draw or imagine the arrows before doing the arithmetic.

[image: Opposing forces act on the same cart. The net force is 14 − 6 = 8 N right, producing 4 m/s² acceleration for the 2-kg cart.]

Opposing forces act on the same cart. The net force is 14 − 6 = 8 N right, producing 4 m/s² acceleration for the 2-kg cart.

Third law: interactions come in pairs

When one object exerts a force on another, the second exerts an equal-magnitude, opposite-direction force on the first. The pair acts on different objects. That is why the two forces do not cancel when analyzing just one object.

When a foot pushes backward on the ground, the ground pushes forward on the foot. When a book presses on a table, the table presses on the book. The book’s weight and the table’s upward support can balance on the book, but those two forces are not the third-law pair: they arise from different interactions.

This distinction can feel fussy until a question depends on it. Equal and opposite is not enough; ask whether the forces act on different objects in the same interaction. Physics keeps receipts.

Mass and weight are not identical

Mass describes inertia and amount of matter in this introductory setting. Weight is the gravitational force on an object: W = mg. A 5-kg object near Earth’s surface has weight approximately 5 × 9.8 = 49 N. On a world with a smaller gravitational acceleration, its mass remains 5 kg while its weight changes.

Gravity is an attractive interaction between masses. In the basic gravitational model, greater masses produce stronger attraction, while greater separation reduces it. Doubling separation between the centers reduces the gravitational force to one-fourth when other factors stay fixed. Use this inverse-square relationship when supplied or taught in the question.

Free fall means motion under gravity alone, ignoring air resistance. Near Earth’s surface, objects in free fall have approximately the same gravitational acceleration regardless of mass. A feather and a stone behave differently in air largely because air resistance affects them differently; that does not mean gravity ignores feathers.

Worked force question

Question: A 3-kg object has a 15-N force right and a 6-N force left. What is its acceleration? A. 7 m/s² right. B. 5 m/s² right. C. 3 m/s² right. D. 3 m/s² left.

Answer: C. Net force is 15 − 6 = 9 N right, and acceleration is 9/3 = 3 m/s² right. A adds opposing forces. B ignores the leftward force. D gives the correct magnitude but wrong direction. Direction is part of the answer.

Connect the model to evidence

To test the relationship between mass and acceleration, a described study should hold net force comparable while changing mass. If both mass and force change, the resulting acceleration cannot be attributed to mass alone without additional analysis. Measuring only the applied force while ignoring variable friction can also distort the comparison.

The habit to keep: isolate the object, find every force acting on it, combine them by direction, and only then apply the relationship. A force diagram is a tool for thinking, not a picture you draw after guessing the answer.

The Laundry Cart Does Not Care How Hard You Feel You Pushed

Mass measures inertia, an object’s resistance to changes in velocity. Weight is gravitational force: W = mg. A 20-kg cart weighs about 196 N where g ≈ 9.8 m/s². Kilograms and newtons are not interchangeable. On the Moon the mass would remain 20 kg while the weight would be smaller. Changing location changes gravitational pull, not how much material suddenly exists.

Newton’s first law says constant velocity, including rest, continues unless net external force changes it. A push is not needed to maintain motion in an ideal frictionless model. On an actual floor, resistance opposes movement, so a continuing push may be needed just to balance that resistance. Constant speed does not mean no forces; it means their combined effect on velocity is zero in that interval.

For a fictional 20-kg cart, a 70-N push right opposed by 30 N of resistance gives net force 70 − 30 = 40 N right. Acceleration = Fnet/m = 40/20 = 2 m/s² right. Double mass to 40 kg while keeping the same net force and acceleration becomes 1 m/s². If friction also changes, recalculate net force first. Do not quietly hold something constant just because it makes the math easier.

Static friction can prevent sliding and adjusts up to a limit; kinetic friction acts during sliding. Rolling resistance involves wheel and surface deformation and is not identical to sliding friction. Surface condition, normal force, bearings, and other details can matter. Never assume every loaded cart has exactly twice the resistance of an empty one. The supplied investigation must specify or measure the forces.

A force diagram isolates one object and shows forces acting on it. The cart’s push on your hands and your hands’ push on the cart are a third-law pair on different objects. They do not cancel on the cart’s diagram. That is where people get their shit twisted: equal-and-opposite interaction pairs are not the same thing as balanced forces on one object.

Your Turn — Guided and Independent Practice — Practice Check S26

Guided: A 6-kg cart experiences 42 N right and 12 N left. Find net force and acceleration, including direction.

Guided answer: Net force = 42 − 12 = 30 N right. Acceleration = F/m = 30/6 = 5 m/s² right. Do not add opposing forces as if direction does not exist.

Inside guided: You push an empty laundry cart and then a fully loaded one with the same force. Which speeds up faster, and which law explains it?

Answer: The empty cart. Newton’s second law (a = F ÷ m): with the same force, a smaller mass gets a larger acceleration. The full cart fights you because it has more mass, not because it’s got an attitude.

Independent: A person pushes on a wall and the wall pushes back with equal force. This illustrates A. evolution. B. no forces exist. C. mass conservation only. D. Newton’s third law.

Independent answer: D. Interaction forces occur in equal and opposite pairs on different objects. B is false, while A and C address other concepts. Common mistake: thinking equal forces always cancel; they act on different objects.




Chapter 27 — Momentum and Collisions

GED® test targets: P.b.1, SP.7.b

A loaded supply cart moving slowly can be harder to stop than an empty one at the same speed. Momentum combines mass and velocity, so both matter. This is a paper explanation, not a suggestion to test collisions in a hallway. Real equipment is not your crash-test dummy, and nobody needs a disciplinary report to understand the damn formula.

Momentum describes motion using both mass and velocity: p = mv. Its unit is kg·m/s. Because velocity includes direction, momentum includes direction too. A heavy slow object and a light fast object can have the same momentum, but they do not necessarily have the same kinetic energy.

Calculate and compare

A 2-kg cart moving at 3 m/s right has momentum 6 kg·m/s right. A 3-kg cart moving at 2 m/s right has the same momentum. Their kinetic energies differ: ½ × 2 × 3² = 9 J for the first, and ½ × 3 × 2² = 6 J for the second.

Momentum and kinetic energy both describe motion, but their formulas and conservation conditions differ. Swapping them because both numbers involve mass and speed is like swapping an address with a phone number because both contain digits.

Conservation depends on the boundary

The total momentum of an isolated system remains constant when the net external impulse is zero. During a short collision, external forces may be small enough that momentum conservation is a useful approximation. Internal forces between the colliding objects change each object’s momentum while preserving the combined total.

Consider two carts on an idealized low-friction track. Cart A has mass 2 kg and velocity 3 m/s right. Cart B has mass 1 kg and is at rest. They collide and stick together. Initial total momentum is (2 × 3) + (1 × 0) = 6 kg·m/s right. The combined mass is 3 kg, so final velocity is 6/3 = 2 m/s right.










	Stage
	Cart system mass
	System momentum
	Motion description





	Before collision
	3 kg total
	6 kg·m/s right
	A moves; B is at rest



	After sticking
	3 kg total
	6 kg·m/s right
	Both move at 2 m/s right





Initial kinetic energy is 9 J. Final kinetic energy is ½ × 3 × 2² = 6 J. Three joules are transferred into other forms, such as deformation and thermal energy. Momentum is conserved in the model, while kinetic energy is not. Total energy is still conserved when all forms are included.

Elastic and inelastic collisions

An elastic collision conserves total kinetic energy as well as momentum under the isolated-system model. An inelastic collision does not conserve total kinetic energy, although total energy remains conserved. Objects sticking together form a perfectly inelastic collision, a special case of inelastic behavior.

If objects move in opposite directions, choose one direction as positive. A 2-kg cart at +3 m/s and a 1-kg cart at −2 m/s have total momentum 6 − 2 = 4 kg·m/s. Adding the magnitudes as eight would erase the directional information.

Impulse connects force and time

Impulse is force applied over time, and it equals the change in momentum: FavgΔt = Δp. For a given momentum change, spreading the change over a longer time reduces the required average force. The word average matters because real collision forces vary during contact.

Suppose a model object changes momentum by 12 kg·m/s. If the stopping time is 0.2 s, the average force magnitude is 12/0.2 = 60 N. If stopping takes 0.6 s, it is 12/0.6 = 20 N. The momentum change is the same, but the average force is different.

This principle helps explain why cushioning and controlled deformation can reduce peak or average forces in protective designs. It does not imply any collision is harmless or provide a guarantee about injury. A simplified calculation isolates one relationship; real outcomes depend on many factors.

Worked collision question

Question: A 1-kg cart moving at 4 m/s sticks to a stationary 3-kg cart. Ignoring external impulse, what is their final speed? A. 1 m/s. B. 3 m/s. C. 4 m/s. D. 16 m/s.

Answer: A. Initial momentum is 1 × 4 = 4 kg·m/s. Combined mass is 4 kg, so speed is 4/4 = 1 m/s in the original moving cart’s direction. C assumes the extra mass changes nothing. D multiplies instead of dividing. B has no support from the momentum balance.

A follow-up asks which evidence would weaken the isolated-system assumption. A substantial external force from the track during the collision would matter. The color of the carts would not, unless the passage connected color to a relevant physical property. Relevance is part of scientific reasoning even when the question contains formulas.

Read a comparison study

Two protective materials are compared using the same model object and initial velocity. Material A stops the object in 0.05 s; B stops it in 0.10 s. Under the same momentum-change model, B produces half the average stopping force. If the objects differed in mass or starting velocity, that direct time-only comparison would no longer be sufficient.

Momentum questions become manageable when you identify the system, choose directions, calculate the total before and after, and check whether external effects can be neglected. The collision may be sudden. The reasoning does not have to be.

Stopping Takes a Change in Momentum

Momentum is p = mv and includes direction. Choose right as positive. A 10-kg cart moving right at 2 m/s has +20 kg·m/s; an identical cart moving left at 2 m/s has −20 kg·m/s. Total momentum is the signed sum. Adding magnitudes without direction would claim 40 instead of zero for that pair and lose the essential information.

Conservation of momentum applies to a chosen system when net external impulse is zero or negligible over the interval. Forces between objects inside the system exchange momentum but do not change its total. Friction from an external surface can matter, especially over longer periods. The phrase “isolated system” is an assumption to inspect, not a decorative scientific stamp.

For a worked sticking collision, a 3-kg cart at +4 m/s meets a 1-kg cart at rest. Initial momentum is 3 × 4 + 1 × 0 = 12 kg·m/s. Combined mass is 4 kg, so final velocity is 12/4 = +3 m/s. Initial kinetic energy is ½ × 3 × 4² = 24 J; final kinetic energy is ½ × 4 × 3² = 18 J. Momentum is conserved while 6 J transfers into other forms.

Impulse is force multiplied by time for a constant or average force, and equals momentum change. Stopping a model object with 12 kg·m/s of momentum requires a change of −12 kg·m/s. Over 0.1 s, average force is −120 N; over 0.3 s, it is −40 N. Extending the stopping interval reduces average force for the same change. That is the mechanism behind many cushioning designs.

In an unfamiliar protective-material passage, compare equal masses and starting velocities before crediting longer stopping time. Less force could simply reflect less momentum to remove. The useful answer connects system, direction, time, and force instead of chanting “padding helps” like that slogan did all the damn work.

Your Turn — Guided and Independent Practice — Practice Check S27

Guided: A 3-kg cart moving 4 m/s hits and sticks to a 1-kg cart at rest. Use momentum conservation to find their shared speed.

Guided answer: Initial momentum = 3 × 4 + 1 × 0 = 12 kg·m/s. Combined mass = 4 kg. Final speed = 12/4 = 3 m/s in the original direction. Kinetic energy need not be conserved in a sticking collision.

Independent: Increasing collision time while keeping momentum change the same generally A. eliminates motion. B. increases mass. C. creates momentum. D. reduces average force.

Independent answer: D. Impulse = force × time = change in momentum, so a longer time permits a smaller average force. A, B, and C do not follow. Common mistake: confusing momentum conservation with kinetic-energy conservation.




Chapter 28 — Work, Power, and Simple Machines

GED® test targets: P.b.3, SP.7.b

Imagine a fictional maintenance crew moving a load to a higher platform using a ramp. The load still ends up at the same height. The ramp can reduce required force by spreading the lift over a longer path. That is a trade, not a loophole. Machines do not hand out free energy just because the diagram has a wheel and looks clever as shit.

In everyday speech, work can mean any effort. In physics, mechanical work involves a force acting through displacement. For a constant force parallel to displacement, W = Fd. If an object does not move, the mechanical work done on that object by the force is zero in this simple model, even if a person feels tired holding it.

Work requires the relevant displacement

A 20-N force moving an object 3 m in the force’s direction does 60 J of work. If the force is perpendicular to the displacement, it does no work through that displacement in the idealized model. For a general angle, only the force component along the displacement contributes; a question should supply the necessary relationship if that calculation is required.

Friction often does negative work on a moving object because it acts opposite the displacement, transferring mechanical energy into thermal forms. Negative work does not mean no work. It identifies the direction of energy transfer relative to the object’s motion.

Power adds the clock

Power = work ÷ time, or more generally energy transferred ÷ time. A machine doing 600 J of work in 3 s has power 200 W. Another doing the same work in 6 s has power 100 W. Both do the same work; one does it faster.

If a motor operates at 50 W for 8 s, it transfers 50 × 8 = 400 J. A watt is a joule per second, so multiplying by seconds gives joules. Units tell the story before you even pick up the arithmetic.

Machines trade force for distance or direction

A simple machine changes how a force is applied. Common examples are the lever, wheel and axle, pulley, inclined plane, wedge, and screw. A lever pivots around a fulcrum. A pulley can change force direction or, in a multi-segment arrangement, reduce the required input force. An inclined plane spreads a rise over a longer path. A wedge and screw use related geometric principles.

Mechanical advantage compares output force with input force: MA = Fout/Fin. If a machine provides 120 N of output from 30 N of input, actual mechanical advantage is 4. That does not mean it created four times as much energy. The input generally moves through a greater distance, and real machines also transfer energy into friction and deformation.

For an ideal machine with no losses, input work equals output work. If the output force is four times the input force, input distance is four times output distance. You save force by paying in distance. Physics does not offer a free lunch because you found a pulley.

A completed ramp comparison

Two model ramps raise the same 100-N load by 1 m. Ignore friction for the first comparison.










	Ramp
	Distance along ramp
	Ideal input force
	Ideal input work





	A
	2 m
	50 N
	100 J



	B
	4 m
	25 N
	100 J





Both accomplish 100 J of useful lifting work: 100 N × 1 m. The longer ramp requires less force but over more distance. If measured input work exceeds 100 J, the excess is transferred into other forms in the real system. It is not extra useful lifting work merely because effort increased.

Levers illustrate the same tradeoff

For a balanced ideal lever, force times distance from the pivot on one side equals force times distance on the other. If a 20-N effort acts 0.6 m from the pivot and a load acts 0.2 m away, the balanced load force is (20 × 0.6)/0.2 = 60 N.

The distances here are lever arms, perpendicular distances relevant to the turning effect. A supplied diagram should make their meanings clear. Do not confuse lever-arm distance with the total distance traveled by the load in a separate work calculation.

Worked machine question

Question: A machine requires 200 J of input work and delivers 150 J of useful output work. What is its efficiency? A. 25%. B. 50%. C. 75%. D. 133%.

Answer: C. Efficiency = 150/200 × 100 = 75%. A is the fraction not delivered as useful output. D reverses input and output. The remaining 50 J can be accounted for in other transfers; it is not destroyed.

A second question asks whether a machine with greater mechanical advantage necessarily has greater efficiency. No. Mechanical advantage compares forces; efficiency compares useful work or energy with input. A machine can greatly multiply force while losing a substantial fraction of input energy to friction.

Design a fair comparison on paper

To compare two machines’ efficiency, measure input and useful output consistently, use comparable loads, and state what counts as useful work. Comparing only input force can be misleading if input distances differ. Comparing only time measures power-related performance, not efficiency by itself.

That wraps up motion: forces change motion, energy tracks capacity and transfer, momentum tracks mass and velocity, work connects force with displacement, and power adds time. You do not need to memorize them as isolated passwords. Each answers a different question about the same physical world.

A Ramp Trades Force for Distance, Not for Free Energy

Mechanical work depends on force and displacement in the force’s direction. In the simplest aligned case, W = Fd. Holding a motionless box takes biological effort, but the upward holding force does no mechanical work on the stationary box because its displacement is zero. The body can still consume chemical energy internally. Everyday “work” and the technical quantity name different things; neither explanation denies your fatigue.

A load weighing 200 N raised 1 m gains 200 J of gravitational potential energy. In an ideal model, a 4-m ramp could require a force of 50 N along the ramp: 50 × 4 = 200 J. The force decreases while the distance increases. A real ramp with friction requires more input work. The model isolates the tradeoff so you can see why “less force” does not mean “less energy” automatically.

Mechanical advantage compares output force with input force. Here it is 200/50 = 4 in the ideal model. Efficiency compares useful output work with input work. If the actual input is 250 J, efficiency is 200/250 × 100 = 80%. A large force advantage and imperfect efficiency can coexist. They are not two names for how awesome the machine is.

Power adds time: P = W/t. Delivering 200 J in 5 s gives 40 W; delivering the same 200 J in 10 s gives 20 W. The faster device has greater useful power, not twice the work in this comparison. If a passage gives only time and output, do not infer energy efficiency without input information. The missing number is not going to appear because the answer sounds confident.

On unfamiliar levers, pulleys, or gears, identify what moves, in which direction, over what distance, and with what force. A diagram can exaggerate size and still show connections correctly. Use stated measurements, not the length of a printed arrow. The whole damn point is to connect geometry with force and energy, not to guess which picture looks easiest.

Your Turn — Guided and Independent Practice — Practice Check S28

Guided: A worker lifts a 100-N load 2 meters in 4 seconds. Calculate work and power.

Guided answer: Work = force × distance in the force direction = 100 × 2 = 200 J. Power = work ÷ time = 200/4 = 50 W.

Inside guided: You lift a 200-N bag of laundry straight up 1.5 m. How much work did you do on the bag? If you did it in 3 seconds, what was your power?

Answer: Work = force × distance = 200 × 1.5 = 300 J. Power = work ÷ time = 300 ÷ 3 = 100 W. Same bag, same lift, same work. Do it faster and that’s more power.

Independent: A ramp lets the same ideal load rise to the same height with less input force over a longer distance. Which statement is best? A. Less force means zero work. B. The ramp creates energy. C. Ideal work is similar, but force-distance tradeoff changes. D. Mechanical advantage is always below 1.

Independent answer: C. Simple machines trade force for distance; real friction adds losses. B violates conservation, A ignores distance, and D is false. Common mistake: expecting a machine to give free energy.

Unit 7 Check (Science) — Inside, Mixed, and Unfamiliar Practice

Inside independent: An empty laundry cart and a fully loaded one roll at the same speed. Which has more momentum, and which is harder to stop?

Answer: Momentum = mass × velocity. At the same velocity, the loaded cart has more mass, so it has more momentum. It needs a larger force, or the same force for a longer time, to stop (Chapter 27).

Mixed: A 2-kg box starts at rest and is pushed with a net force of 10 N. What is its acceleration? What is its speed after 3 seconds?

Answer: a = F ÷ m = 10 ÷ 2 = 5 m/s². Speed after 3 s = 5 × 3 = 15 m/s. Keep the units attached at every step (Chapters 25 and 26).

Unfamiliar (GED-style): Movers push a piano up a ramp into a truck instead of lifting it straight up. Ignoring friction, what is true about the work they do on the piano? A. The ramp lowers the force needed but increases the distance, so the work is about the same. B. The ramp reduces the work to zero. C. The ramp increases both the force and the work. D. The ramp makes the piano weigh less.

Answer: A. Work = force × distance. A ramp trades a smaller force for a longer distance, so it is easier but not less work. B and C misstate the tradeoff, and D confuses easier pushing with a change in weight (Chapter 28).

Ready to move on: get all three right with your reasoning written out. If you miss one, go back to the chapter named in its answer. With three questions, our 80% study goal means all three, on your first try, without help.




Unit 8 — Earth Systems and Our Place in Space

Inside-to-GED Bridge — Rain on the Yard and a Changing Planet

Rain on the yard, standing water, humidity, freezing conditions, and seasonal temperature changes introduce Earth systems. Water evaporates, condenses, precipitates, runs off, infiltrates soil, and moves through living things. Standing water after a storm shows local drainage and surface conditions; it does not by itself explain regional climate.

Weather is short-term. Climate describes long-term patterns and variability. One hot day or one cold week cannot settle a climate claim. Earth materials also change across much longer time scales through plate motion, weathering, erosion, deposition, and rock formation.

The GED® test may replace the yard with a watershed map, climate graph, rock-layer diagram, or hazard table. Match the time and geographic scale of the evidence to the conclusion. A dramatic event can be real without proving a universal pattern.




Chapter 29 — A Changing Earth: Rocks, Plates, and Deep Time

GED® test targets: ES.b.4, ES.c.3, SP.7.a

After heavy rain, mud collects beside a fictional yard drain. Sediment moved, settled, and left a layer. That small observation helps introduce geology, but Earth history also involves enormous pressures, temperatures, and timescales. The rock under a building is not just “old dirt.” It is evidence of processes that can overlap, erase earlier evidence, and complicate the sequence. We need a method, not a dramatic guess about how ancient the shit looks.

Earth’s surface feels solid underfoot, but over long periods it changes through movement, heating, weathering, and erosion. Some changes are sudden, such as an earthquake. Others are too slow to notice during a human lifetime. A short observation window can hide a very active planet.

Layers and plates

Earth has a crust, mantle, and core. The core includes a liquid outer core and solid inner core. The mantle is mostly solid rock that can deform and flow slowly over geological time; it is not simply an ocean of liquid lava. Temperature, pressure, and composition affect how material behaves.

The lithosphere consists of the crust and rigid uppermost mantle. It is divided into tectonic plates that move relative to one another. At divergent boundaries, plates move apart and new crust can form. At convergent boundaries, plates move together; one may descend beneath another through subduction, or continental crust may collide and build mountains. At transform boundaries, plates slide past one another.

Earthquakes occur when stored strain is released through sudden movement along faults. Volcanoes occur in several tectonic settings, including many subduction zones and divergent boundaries, as well as some hot spots away from plate boundaries. Not every boundary produces the same landforms or hazards.

[image: Plan-view boundary models show relative movement only. Convergence can involve subduction or continental collision; actual geometry is more complex.]

Plan-view boundary models show relative movement only. Convergence can involve subduction or continental collision; actual geometry is more complex.

Mountains, ocean basins, trenches, and continental shelves reflect different processes and settings. A continental shelf is the relatively shallow submerged edge of a continent. A deep-ocean trench is a different feature, commonly associated with subduction. Both are underwater, but that does not make them the same landform wearing different names.

Rocks change through processes

Igneous rock forms from cooling molten material. Sedimentary rock forms through processes such as deposition, compaction, cementation, or chemical precipitation. Metamorphic rock forms when existing rock changes under heat, pressure, or fluids without completely melting.

Weathering breaks down or chemically alters material. Erosion transports it. Deposition lays it down. Water can weather rock, carry sediment, and deposit it elsewhere, linking the hydrosphere with the geosphere. The rock cycle has multiple pathways rather than one mandatory circular route every rock must follow.

Relative time orders events

In an undisturbed sequence of sedimentary layers, lower layers are generally older than layers above them. A feature that cuts across another feature is younger than what it cuts. An intrusion through several layers formed after those layers existed. Folding, faulting, and erosion can complicate the sequence, so read the diagram carefully.

Fossils preserve evidence of past life. Fossil assemblages and index fossils can help correlate layers across locations. A gap in the rock record, an unconformity, represents missing time through nondeposition or erosion. The rock record is an incomplete archive, not a filing cabinet that kept every damn page.

Radiometric time uses predictable decay

Radiometric dating uses changes in unstable isotopes and their decay products. A half-life is the time required for half of a large population of parent atoms to decay. After one half-life, 1/2 remains; after two, 1/4; after three, 1/8. The amount lost during each equal interval decreases because it is half of what remains, not half of the original amount every time.








	Half-lives elapsed
	Parent material remaining





	0
	100%



	1
	50%



	2
	25%



	3
	12.5%





For a hypothetical isotope with a 10-million-year half-life, 25% parent remaining corresponds to two half-lives, or 20 million years, under the stated closed-system and starting-condition assumptions. Dating methods must fit the material and time scale. Carbon-14 is not the method used to date Earth’s formation billions of years ago.

Evidence from suitable isotope systems in rocks and meteorites supports an Earth age of about 4.54 billion years. That estimate comes from multiple measurements and models, not counting visible sediment layers as if each were exactly one birthday. Source: U.S. Geological Survey, “Age of the Earth.”

Worked sequence question

Question: A fault cuts sedimentary layers A, B, and C but does not cut an overlying layer D. In the supplied undisturbed model, which sequence is most reasonable? A. Fault first, then A–C. B. A–C formed, then faulting occurred, then D formed. C. D must be the oldest layer. D. All events occurred simultaneously.

Answer: B. The fault is younger than the layers it cuts and older than the intact overlying layer in this model. A reverses the cross-cutting relationship. C ignores the stated layering. D is unnecessary and unsupported.

Earth history combines relative order with numerical ages where appropriate. The key is to name the evidence and its assumptions. A diagram may establish which event came first without establishing an exact year. Do not demand more precision than the evidence can deliver, and do not throw away useful ordering just because it is not a date on a calendar.

Read the Ground as a Record of Processes

Igneous rocks form when molten material cools and solidifies. Sedimentary rocks commonly form when particles accumulate and become compacted and cemented, or when dissolved substances precipitate. Metamorphic rocks form when existing rock changes under heat, pressure, or fluids without fully melting. The rock cycle describes possible transformations, not a conveyor belt requiring every rock to visit each station in order.

Earth’s lithosphere includes the crust and rigid uppermost mantle and is divided into plates. Plates move over a weaker underlying mantle region. At divergent boundaries plates separate; at convergent boundaries they approach; at transform boundaries they slide past. Motion builds and destroys crust, deforms rock, and releases stress in earthquakes. The mantle is mostly solid rock capable of slow flow, not a global underground ocean of liquid lava.

Relative dating places events in order. A sedimentary layer generally predates an intrusion cutting through it; erosion can remove part of the record and create an unconformity, a gap in preserved time. Layers may also be folded or overturned. Read the stated model and evidence before applying “lower is older” blindly. A rule used without its conditions is just another way to get the chronology screwed up.

Radiometric dating uses predictable decay of unstable parent isotopes. With half-life 4 million years, a parent fraction of 1/8 represents three halvings: 1 → 1/2 → 1/4 → 1/8, giving 12 million years. The interpretation depends on the isotope system and whether the mineral remained sufficiently closed. Dating a crystal can establish crystallization time, not automatically the deposition age of every sediment containing that crystal.

On an unfamiliar cross-section, first order visible events and then use any numerical ages. Fossils can help correlate layers across locations, while geologic processes explain why records differ. Knowing which event came first is useful even when the rock refuses to provide a calendar appointment.

Your Turn — Guided and Independent Practice — Practice Check S29

Guided: Rock layers A, B, and C are undisturbed, with A lowest and C highest. A fault cuts A and B but not C. Order the events from oldest to youngest.

Guided answer: A formed first, then B. The fault cut both, so faulting came later. C lies above and is not cut, so C formed after the fault. This uses superposition and cross-cutting relationships.

Independent: If 12.5% of a parent isotope remains, how many half-lives passed? A. 1. B. 2. C. 3. D. 8.

Independent answer: C. 100% → 50% → 25% → 12.5% is three half-lives. D confuses the denominator with time. Common mistake: subtracting equal percentages instead of halving the remaining amount.




Chapter 30 — Air, Weather, and Climate

GED® test targets: ES.b.1, ES.b.3, SP.3.d, SP.6.c

An afternoon outside can begin warm and end with wind, clouds, and rain. You noticed weather changing; you did not personally witness the climate changing in one afternoon. That distinction does not make either observation unimportant. It tells you which timescale your evidence describes. A cold afternoon cannot cancel a long-term trend, any more than one quiet day proves a whole city has gone silent for good.

The atmosphere is the layer of gases surrounding Earth. It supplies gases used by living things, transfers energy and water, and influences surface temperature. Invisible does not mean empty. A whole lot of important science happens in the stuff you look straight through.

Know the broad structure

Dry air near Earth’s surface is mostly nitrogen and oxygen, with smaller amounts of argon, carbon dioxide, and other gases. Water vapor varies substantially. A small atmospheric proportion does not imply a small physical effect; some gases interact strongly with particular wavelengths of radiation.

Most familiar weather occurs in the troposphere, the lowest atmospheric layer. Above it, the stratosphere contains an ozone-rich region that absorbs much incoming ultraviolet radiation. Higher layers include the mesosphere and thermosphere. Layer boundaries are defined by temperature patterns rather than visible walls in the sky.

The ozone layer and the greenhouse effect are different topics. Ozone’s absorption of ultraviolet radiation is not the same mechanism as greenhouse gases absorbing and emitting infrared radiation. Mixing them into one vague “atmosphere problem” makes explanations less accurate.

Uneven heating moves air and water

Solar energy heats Earth’s surface unevenly. Differences in temperature and pressure contribute to winds. Air tends to move from higher toward lower pressure, while Earth’s rotation and friction affect its path. Warm air can rise when it is less dense than surrounding air under the relevant conditions; rising air can cool and allow water vapor to condense.

Evaporation changes liquid water to vapor. Condensation forms liquid droplets. Precipitation returns water to the surface as rain, snow, or other forms. Runoff flows over land; infiltration enters the ground; transpiration releases water vapor from plants. The water cycle connects atmosphere, land, organisms, and oceans.

Humidity describes water vapor in the air. Relative humidity compares the actual amount with the saturation amount at that temperature. Because saturation conditions depend strongly on temperature, cooling air can raise relative humidity even without adding water vapor. That is why a percentage needs context.

Weather is not climate

Weather describes short-term conditions. Climate describes longer-term patterns and distributions, including averages and variability. One cold day does not disprove a long-term warming trend, just as one hot day does not by itself establish one. The time scale of the claim must match the time scale of the evidence.

The table gives constructed decadal temperature anomalies for a fictional region. An anomaly is a difference from a specified reference average, not the region’s actual temperature.








	Decade
	Mean anomaly relative to reference (°C)





	1
	−0.2



	2
	0.0



	3
	0.1



	4
	0.4



	5
	0.6





The mean anomaly increased by 0.8°C from decade 1 to decade 5: 0.6 − (−0.2) = 0.8. That does not mean every day warmed by exactly 0.8°C or every location changed equally. An average pattern can coexist with substantial short-term variation.

The greenhouse effect is an energy relationship

Earth absorbs solar energy and emits infrared radiation. Greenhouse gases absorb and emit some infrared radiation, influencing how energy moves through the atmosphere and escapes to space. The natural greenhouse effect helps keep Earth’s surface warmer than it would otherwise be. Increasing greenhouse-gas concentrations changes the energy balance and contributes to warming.

Feedbacks can amplify or reduce an initial change. Reduced reflective ice can increase absorbed sunlight, amplifying warming. More water vapor in a warmer atmosphere can also amplify warming. Feedback is not the same as the original forcing, the initial influence changing the balance.

Climate evidence comes from multiple measurements and physical understanding, not a single graph. Temperature, ocean heat, ice changes, and atmospheric composition provide different pieces of the picture. A classroom model may illustrate one mechanism without reproducing the entire climate system.

Worked climate question

Question: Which statement is supported by the fictional anomaly table? A. Every day in decade 5 was warmer than every day in decade 1. B. The region’s decadal mean became warmer relative to the reference. C. The table alone identifies every cause of the trend. D. A negative anomaly means the actual temperature was below 0°C.

Answer: B. The anomalies rise from −0.2 to +0.6. A makes an unsupported claim about individual days. C exceeds what a single series establishes. D confuses difference from a reference with actual temperature. A negative anomaly could occur when the actual temperature is well above freezing.

Compare studies before declaring disagreement

One study can show a cold week in a city while another shows a long-term global increase. Different regions, durations, and measures can produce different findings without contradiction. To compare fairly, identify geographic coverage, baseline, time span, and whether values are individual measurements or averages.

The main habit is scale awareness. Weather and climate are connected, but they answer different questions. Read the time axis before making a sweeping claim about the whole damn climate.

From Yard Weather to the Energy Balance

Uneven solar heating creates temperature differences. Air density and pressure differences help drive circulation. Warm air can rise, expand as surrounding pressure decreases, and cool. When cooling brings moist air to saturation, water vapor can condense on particles into droplets or form ice. Clouds need physical conditions, not a sky that decided to have a shitty attitude.

A front is a boundary between air masses with different characteristics. When warm moist air is forced upward, cooling can support cloud formation and precipitation. Wind direction, pressure tendency, moisture, and terrain all affect the result. A weather map shows relationships among those variables; one symbol does not guarantee the same conditions everywhere along a boundary.

Earth’s climate also depends on incoming solar energy and outgoing infrared radiation. Greenhouse gases absorb and emit infrared radiation, affecting how energy moves through the atmosphere and escapes to space. Increasing their concentration can change the energy balance and warm the system until outgoing energy again balances incoming energy. The mechanism is not a solid lid trapping every bit of heat forever.

Feedbacks modify the response. Melting reflective ice exposes darker surfaces that can absorb more sunlight, amplifying warming. Oceans store and redistribute heat, contributing delays and regional differences. Weather still varies within the changing climate. A trend concerns the distribution and longer-term pattern, not a command that each next day must be hotter than the last. That imaginary requirement is statistical bullshit.

In a GED anomaly display, read the reference period. An anomaly of +1°C means one degree above a defined baseline, not an actual temperature of 1°C. Compare like regions, periods, and measures before calling two records contradictory. The reasoning rests on scale, mechanism, and accumulated evidence, not on whether today felt chilly.

Your Turn — Guided and Independent Practice — Practice Check S30

Guided: Warm moist air rises, cools, and water vapor condenses. Explain why rising air can lead to clouds and precipitation.

Guided answer: As air rises, pressure decreases and the air expands and cools. Cooler air can reach saturation, causing vapor to condense on particles into droplets or ice. If particles grow enough, precipitation can fall.

Independent: Which statement distinguishes weather from climate? A. Weather is short-term atmospheric conditions; climate describes long-term patterns and variability. B. Climate is today’s rain. C. Weather lasts 30 years by definition. D. They are identical.

Independent answer: A. B and C reverse the concepts, and D erases the timescale distinction. Common mistake: using one hot or cold day as proof about long-term climate.




Chapter 31 — Oceans and Cycles Connecting Life to Earth

GED® test targets: ES.b.2, ES.a.1, SP.7.a

Water going down a sink drain doesn’t stop being part of the world once it leaves the building. Depending on the system, it can enter treatment, waterways, or soil. That’s a watershed. Earth systems make property lines look pretty damn irrelevant to a moving water molecule.

Earth’s systems exchange matter and energy continuously. The hydrosphere includes water; the atmosphere includes air; the geosphere includes solid Earth; the biosphere includes living things. These categories help us describe interactions, not divide the planet into sealed compartments.

Oceans store and redistribute energy

Water has a high heat capacity compared with many common materials, so large bodies of water can absorb substantial energy with relatively modest temperature change. Oceans therefore influence coastal temperatures and store large amounts of thermal energy. Currents redistribute that energy rather than leaving it where sunlight first supplied it.

Surface currents are influenced by winds, Earth’s rotation, and continental boundaries. Deeper circulation involves density differences related to temperature and salinity, the concentration of dissolved salts. Colder or saltier seawater is generally denser under relevant conditions. The full circulation system is complex, but the density relationship provides a useful starting model.

Upwelling brings deeper water toward the surface and can supply nutrients that support biological productivity. More nutrients can support more producers when other conditions allow. The outcome still depends on light, temperature, and ecosystem relationships. One resource does not control everything forever.

Reefs connect organisms and conditions

Coral reefs are built by living organisms and support diverse communities. Many reef-building corals have mutualistic relationships with photosynthetic algae living in their tissues. Environmental stress can disrupt that relationship, contributing to bleaching. Bleached coral is not automatically dead, but prolonged or severe stress can lead to mortality.

Ocean warming and ocean acidification are related to rising atmospheric carbon dioxide through different mechanisms. Warming concerns energy balance. Acidification concerns chemical changes as carbon dioxide dissolves in seawater and participates in reactions that lower pH. A lower pH does not require the ocean to become below pH 7 to count as acidification. Source: NOAA, “What is Ocean Acidification?”

Carbon moves among reservoirs

A reservoir is a place where matter is stored, such as the atmosphere, ocean, soil, organisms, or rock. A flux is a transfer between reservoirs. Photosynthesis moves carbon into organic molecules. Feeding transfers it among organisms. Respiration and decomposition return some to carbon dioxide. Burial can store carbon for long periods.

[image: Selected carbon-cycle pathways. Respiration also returns carbon from plants and consumers directly to the atmosphere; oceans and geological storage are omitted here.]

Selected carbon-cycle pathways. Respiration also returns carbon from plants and consumers directly to the atmosphere; oceans and geological storage are omitted here.

Fossil fuels occur in geological deposits formed from ancient organic material through long processes. Extracting and burning them transfers carbon from long-term geological storage into the active atmosphere-ocean system much faster than new fossil fuels form. The location and rate of transfers matter, not just the fact that carbon has always existed.

A reservoir can be large while its yearly flux is small, or small while material passes through rapidly. Confusing amount stored with rate transferred is like confusing the balance in an account with the amount moving through it each month.

Nitrogen also needs transformations

Nitrogen is abundant as N2 in the atmosphere, but most organisms cannot use that form directly. Nitrogen fixation converts atmospheric nitrogen into forms organisms can use; certain microbes perform this process. Other microbial processes transform nitrogen compounds in soil and water, and denitrification returns nitrogen to the atmosphere.

Plants take up usable nitrogen compounds; animals obtain nitrogen through food; decomposition returns nitrogen-containing material to the environment. Proteins and nucleic acids require nitrogen. The cycle links microbes, soil, water, and larger organisms in ways that are easy to overlook if you only pay attention to visible animals.

A nutrient-and-oxygen investigation

Researchers observed a fictional lake before and after a large nutrient input. The values summarize the supplied scenario, not every lake’s response.









	Stage
	Algal abundance (relative units)
	Dissolved oxygen (mg/L)





	Before input
	2
	8



	During bloom
	8
	7



	After much algae died
	3
	3





Nutrient enrichment can stimulate algal growth. When large amounts die, decomposers use oxygen while breaking down organic material, potentially lowering dissolved oxygen. The process can affect fish and other organisms. Eutrophication refers to nutrient enrichment and its associated ecological effects, especially excessive productivity and oxygen problems in some waters.

Worked mechanism question

Question: Which explanation best fits the oxygen decline after the bloom? A. Decomposition of dead algae increased oxygen demand. B. All oxygen atoms were destroyed. C. Nitrogen turned directly into fish. D. The table proves every nutrient input has the same effect.

Answer: A. It connects dead organic material, decomposer activity, and oxygen use. B violates matter conservation. C invents a transformation. D overgeneralizes from one scenario. The mechanism explains a plausible relationship without pretending every water body is identical.

To strengthen the investigation, compare similar sites with different measured nutrient inputs, track temperature and mixing, and repeat measurements over time. Temperature itself affects oxygen solubility, so an oxygen decline should not automatically be assigned to one cause without checking conditions.

The central connection is movement across systems. A change on land can affect a river, an ocean, and living populations downstream. Follow the material and energy pathways, and the seemingly separate chapters begin to fit together.

Water Carries Consequences Across Boundaries

Evaporation transfers liquid water into vapor; condensation returns vapor to liquid droplets; precipitation moves water from the atmosphere to surfaces. Infiltration moves water into soil, while runoff travels over land. Transpiration releases water vapor from plants. Groundwater can remain stored before returning to streams or other locations. The cycle has many pathways and residence times, not one identical lap for every molecule.

Ocean surface currents respond to winds and Earth’s rotation, with continents redirecting flow. Density differences related to temperature and salinity also influence circulation. Colder or saltier water can be denser under relevant conditions. Moving water carries heat and dissolved substances, linking distant regions. A change in one part of the circulation can affect more than the nearest beach.

Nutrient input illustrates a connected mechanism. Extra nitrogen or phosphorus can stimulate algal growth. When algae die, decomposers use oxygen while breaking down organic matter, potentially lowering dissolved oxygen enough to stress animals. The oxygen decline need not occur at the moment the nutrients arrive. Cause, growth, death, and decomposition form a sequence with delays. Skipping the middle steps makes the explanation sound like fertilizer directly punches fish in the face.

Carbon dioxide dissolving in seawater participates in reactions that increase acidity and reduce available carbonate ions. Ocean acidification means a shift toward lower pH; it does not mean the entire ocean has become an acid below pH 7. Reduced carbonate availability can make shell-building more difficult for some organisms. Name the chemical relationship rather than translating “acidification” into a movie scene of everything dissolving.

In an unfamiliar coastal study, check temperature, mixing, nutrient inputs, and oxygen measurements across time. Several factors can change dissolved oxygen. A nutrient explanation grows stronger when its predicted intermediate steps appear and alternative explanations are examined. Follow the material, the energy, and the timing.

Your Turn — Guided and Independent Practice — Practice Check S31

Guided: Explain how ocean water can move heat from low latitudes toward higher latitudes and why this affects regional climate.

Guided answer: Currents transport warm and cold water. Heat exchanged between ocean and atmosphere changes air temperature and moisture, influencing winds, storms, and nearby land climates. The ocean stores and moves energy rather than making heat from nothing.

Independent: Burning fossil fuel moves carbon mainly from A. genes into proteins. B. the Moon to Earth. C. oxygen into nothing. D. long-term geologic storage to the atmosphere.

Independent answer: D. Combustion rapidly transfers stored carbon into atmospheric carbon dioxide. The other choices are unrelated. Common mistake: drawing carbon cycling as a neat loop while ignoring rates and reservoirs.




Chapter 32 — Resources, Natural Hazards, and Better Decisions

GED® test targets: ES.a.2, ES.a.3, SP.5.a, SP.8.c

A fictional maintenance notice reports recurring standing water beside a walkway. The hazard is not the same as the number of people exposed or their ability to avoid injury. That distinction introduces risk reasoning without inventing an actual safety policy. “Something bad could happen” is a beginning, not an analysis. We need likelihood, exposure, consequences, and what a proposed response actually changes.

A natural hazard is a process capable of causing harm, such as an earthquake, flood, severe storm, or volcanic eruption. Risk also depends on exposure and vulnerability: who or what is in the affected area and how susceptible it is. A strong event in an unoccupied place and the same event in a crowded vulnerable area can have very different consequences.

Frequency, severity, and consequences

Frequency concerns how often events occur. Severity concerns their intensity or magnitude under a stated measure. Consequences depend on both the event and the affected system. A smaller flood can cause substantial damage if buildings and infrastructure are poorly situated or prepared.

Short-term effects may include damage, displacement, or disrupted services. Long-term effects can include altered habitats, contaminated water, economic losses, or changes in land use. A study that measures only immediate building damage does not capture every consequence.

Mitigation means reducing potential harm. Examples include building practices suited to hazards, flood-management structures, land-use decisions, and warning systems. A mitigation measure can reduce risk without eliminating it. “Reduced” is a useful scientific word; “impossible now” is usually a much harder claim to defend.

Three official examples to know by name: a hurricane is a large rotating tropical storm that brings high winds, heavy rain, and storm surge (seawater pushed onto land). Storm shelters are reinforced spaces built to protect people from wind and flying debris. Dikes (also called levees) are raised earth or concrete barriers along rivers or coasts that hold back floodwater. A dike lowers flood risk but can overtop or fail, so it does not make a floodplain risk-free.

Practice (ES.a.2): Which measure most directly keeps storm-surge water out of a low coastal town? A. A dike along the shore. B. A storm shelter. C. An earthquake retrofit. D. A firebreak. Answer: A. A dike holds back water. B protects people from wind and debris but does not keep water out; C and D address other hazards.

Probability is not a schedule

In a simplified model, a 1% annual chance means probability 0.01 in any specified year. It does not mean an event occurs exactly once every hundred years. Events can occur in consecutive years, and the probability estimate can change as conditions change.

If annual events are treated as independent with the same 1% probability, the chance of no event over ten years is 0.9910, approximately 0.904. The chance of at least one is about 1 − 0.904 = 0.096, or 9.6%. The independence and constant-probability assumptions belong to the model; real hazards may involve changing conditions.

You do not need to calculate that power from memory here. The important idea is that repeated exposure changes cumulative risk and that a recurrence label is not a calendar appointment. Nature does not check whether it already used this century’s flood allowance.

Resources have rates and tradeoffs

Natural resources include water, soil, minerals, forests, and energy sources. Some renew on human time scales; others form too slowly to replace current use. Even renewable resources can be depleted or degraded if extraction exceeds replenishment or damages the supporting system.

Groundwater is water stored below ground in pores and fractures. An aquifer is a body of material that stores and transmits usable groundwater. If pumping exceeds recharge over time, water levels can decline. A resource being underground does not make its supply unlimited or instantly renewable.








	Yearly water balance in a model aquifer
	Volume units





	Recharge entering
	80



	Pumping removed
	110



	Net change from these terms
	−30





The simplified balance indicates depletion of 30 units per year from those terms. Real aquifers also involve other inflows, outflows, storage properties, and delays. The table teaches the rate comparison, not a complete local water forecast.

Compare mitigation on a common basis

Two fictional flood-management designs are evaluated with the same model events. Design A reduces expected annual damage from 100 to 60 units. Design B reduces it from 100 to 35 units. A reduces modeled damage by 40%; B by 65%.

That comparison alone does not settle the whole decision. Construction cost, maintenance, habitat effects, and where remaining risk is shifted may matter. A structure can protect one area while changing water flow elsewhere. Science helps quantify consequences; choosing among competing values also requires explicit priorities.

Worked resource question

Question: A forest regrows an estimated 500 units of biomass annually while harvest removes 700 under the same conditions. Which statement is supported by this simple model? A. Biomass must increase by 1,200 units. B. The forest is renewable, so depletion is impossible. C. Harvest exceeds regrowth by 200 units annually. D. Regrowth stops whenever harvesting occurs.

Answer: C. Subtract the incoming growth from the removal to identify the shortfall. B confuses renewable with inexhaustible. A adds a loss as if it were a gain. D invents a biological rule. The calculation does not include every ecological effect, but it correctly identifies the imbalance.

Evaluate a hazard claim

Suppose a report claims a new building design eliminates earthquake risk because one model survived one test. A stronger conclusion is that the model survived the specified conditions. Additional tests across relevant motions, materials, and construction variation would improve confidence. A single successful test does not cover every earthquake or every building.

The reasoning pattern is the same one used in health, ecology, and machines: define the outcome, compare like with like, account for uncertainty, and separate reduced risk from guaranteed safety. Good decisions do not pretend uncertainty has disappeared. They make it visible enough to reason with.

Risk Has More Than One Moving Part

A hazard is a potentially damaging process or event. Exposure concerns people, property, or systems in its path. Vulnerability concerns how susceptible those exposed systems are to harm. An earthquake of the same magnitude can produce very different losses in different places because building conditions, population, ground conditions, and preparedness differ. Magnitude alone does not write the whole damn damage report.

Expected loss combines probability with consequences in a simplified model. If an event has probability 0.02 in a specified year and would cause $500,000 in damage, modeled expected annual loss is 0.02 × 500,000 = $10,000. That is not a prediction that exactly $10,000 will be lost each year. Most modeled years might have no event, while an event year has much larger loss.

Mitigation reduces expected harm, such as changing design or limiting exposure. Prediction tries to specify future events. A hazard map is not necessarily an exact prediction of time and place. A low-risk category is not zero risk; a high-risk category is not a guarantee of disaster tomorrow. Treating probability as certainty is one of those mistakes that sounds decisive until the evidence kicks its ass.

Resource use also needs rate accounting. A renewable supply can be depleted if extraction exceeds replenishment. Conservation can reduce demand; efficiency can provide the same service with less input; substitution changes the resource used. These are distinct strategies with possible tradeoffs. More efficient equipment may not reduce total use if activity expands enough, so compare total demand as well as per-unit efficiency.

In an unfamiliar flood or resource passage, identify what outcome the intervention targets, what assumptions support the estimate, and which consequences were omitted. Scientific evidence can estimate effects and uncertainty. Choosing how to distribute costs and benefits also involves values. Keep the evidence and value judgment visible rather than pretending a formula secretly settled every political choice.

Your Turn — Guided and Independent Practice — Practice Check S32

Guided: Two flood plans have the same cost. Plan A reduces expected annual damage from $900,000 to $500,000; Plan B reduces it to $350,000. Compare benefits and name one nonfinancial factor to examine.

Guided answer: A reduces expected damage by $400,000; B reduces it by $550,000, so B has $150,000 greater modeled benefit. Also examine displacement, habitat, maintenance, uncertainty, equity, and failure consequences.

Inside guided: A weather alert on TV warns of a tornado and tells people to move away from windows into interior rooms. Which hazard is this for, and why does an interior room help?

Answer: A tornado, a kind of severe storm (hurricane warnings give similar advice). Most injuries come from wind-blown debris and broken glass, and interior walls put more barriers between people and the wind. This is mitigation: it lowers harm without stopping the storm. The storm doesn’t care how tough anybody is; walls and distance from glass are what protect people.

Independent: A hazard map shows high landslide probability on steep wet slopes. Which use is reasonable? A. Treat probability as certainty. B. Claim a slide will occur at an exact minute. C. Ignore lower-risk areas completely. D. Prioritize monitoring and planning there.

Independent answer: D. Risk information supports prioritization, not exact prediction. A and B overstate probability; C ignores residual risk. Common mistake: confusing hazard, exposure, vulnerability, and total risk.




Chapter 33 — The Solar System: Motion, Seasons, and Tides

GED® test targets: ES.c.2, SP.4.a

A yard shadow changes direction during the day, and daylight lasts longer in some seasons than others. You do not need a telescope to begin asking why. You need to separate Earth’s daily rotation from its yearly orbit and tilted axis. Space vocabulary gets a lot less intimidating when each motion has one job instead of every heavenly object spinning around in one giant confusing shitshow.

The solar system includes the Sun and the objects gravitationally associated with it, including planets, moons, dwarf planets, asteroids, and comets. The Sun is a star. A planet orbits a star; a moon orbits a larger body such as a planet. These relationships help organize the picture before we explain the motions.

Different kinds of objects

The inner planets are rocky terrestrial planets. Jupiter and Saturn are gas giants, while Uranus and Neptune are often called ice giants because of their different compositions and structures. Asteroids are generally rocky or metallic small bodies. Comets contain volatile materials that can produce a surrounding cloud and tails when warmed near the Sun.

A comet’s tails do not simply trail behind it like exhaust from a car. Solar radiation and the solar wind influence their direction, generally away from the Sun. A small fact like that is a reminder to use the mechanism rather than the most familiar analogy.

Rotation and revolution

Rotation is spinning on an axis. Earth’s rotation produces the daily cycle of sunlight and darkness. Revolution is orbital motion around another body; Earth’s orbit around the Sun defines a year. A diagram may show both motions, but their time scales and consequences differ.

Earth’s axis is tilted relative to its orbital plane. As Earth orbits the Sun, that tilt changes sunlight angle and day length in each hemisphere. These changes produce seasons. Seasons are not primarily caused by Earth being closer to or farther from the Sun. When the Northern Hemisphere has summer, the Southern Hemisphere has winter, which the distance-only explanation cannot account for.

[image: Not to scale. At left the north pole tilts toward the Sun; at right it tilts away. Opposite hemispheres experience opposite seasons.]

Not to scale. At left the north pole tilts toward the Sun; at right it tilts away. Opposite hemispheres experience opposite seasons.

More direct sunlight concentrates incoming energy over a smaller surface area, and longer daylight provides more time for energy input. Both contribute to seasonal heating. A tilt model explains these relationships without requiring a perfect scale drawing of the entire solar system.

Moon phases are changing views of illumination

The Moon reflects sunlight. Half its surface is illuminated by the Sun at a given time, except during relevant eclipse conditions, but the fraction of the illuminated half visible from Earth changes as the Moon orbits. These changing views produce phases.

New Moon occurs when the Moon is roughly in the Sun’s direction from Earth, so the illuminated side faces mostly away from us. Full Moon occurs when Earth is roughly between the Sun and Moon, so the illuminated side faces us. Quarter phases show half the visible disk illuminated. “Quarter” refers to orbital phase, not one-quarter of the visible disk being lit.

Ordinary phases are not caused by Earth’s shadow. Earth’s shadow matters in a lunar eclipse. A solar eclipse occurs when the Moon passes between Earth and Sun and blocks the Sun from some locations. A lunar eclipse occurs when the Moon passes into Earth’s shadow. Eclipses do not occur every month because the Moon’s orbital plane is tilted relative to Earth’s orbital plane.

Tides involve differences in gravitational pull

Tides arise mainly from differences in the Moon’s gravitational influence across Earth, with the Sun also contributing. The resulting ocean response is affected by basin shapes, coastlines, and Earth’s rotation. A simple two-bulge diagram is useful but does not predict every local tide time or height.

Spring tides have larger tidal ranges and occur near new and full Moon when solar and lunar tidal effects align. Neap tides have smaller ranges near quarter phases when those effects are oriented differently. “Spring” here does not refer to the season. Science vocabulary occasionally enjoys making ordinary words do overtime.










	Supplied observation
	High tide
	Low tide
	Tidal range





	A
	4.8 m
	0.8 m
	4.0 m



	B
	3.4 m
	1.6 m
	1.8 m





Range is high minus low. Observation A is consistent with a larger-range condition, but local measurements and timing are needed to identify the full cause. A single height alone is not a tidal range.

Worked seasonal question

Question: Which observation most directly challenges the claim that Earth’s seasons are caused mainly by changing distance from the Sun? A. Opposite hemispheres have opposite seasons at the same time. B. Earth has an atmosphere. C. The Moon has craters. D. Some planets have rings.

Answer: A. Both hemispheres share essentially the same Earth-Sun distance at a given time, yet their seasons differ. Axial tilt and resulting illumination patterns explain the opposition. The other facts do not directly test the proposed cause.

A second question asks what causes a lunar eclipse. Earth’s shadow on the Moon is correct. That answer should not be reused for ordinary phases. The same objects can participate in different geometric relationships, so identify the alignment rather than memorizing one shadow explanation for everything.

This chapter is mostly about models, motion, and perspective. Ask who orbits whom, what is illuminated, where the observer is, and which time scale is involved. Those four questions untangle a surprising amount of space science.

Change the Viewpoint Before Inventing a New Cause

Rotation turns Earth about its axis, bringing places into and out of sunlight. Revolution carries Earth around the Sun. Earth’s axis remains tilted relative to its orbital plane, so each hemisphere receives changing sunlight angles and day lengths through the year. More direct sunlight concentrates energy over a smaller surface area, and longer days add heating time. Both effects help produce seasons.

Distance from the Sun is not the main seasonal cause. The hemispheres share essentially the same Earth–Sun distance but have opposite seasons. That one observation separates the two explanations. A useful model must account for that pattern, not just for the fact that summer feels warm. The tilted-axis explanation predicts the opposition; the simple distance story does not.

The Moon usually has half its surface illuminated by the Sun. As it orbits Earth, the fraction of that illuminated half visible from Earth changes. Those are phases. A lunar eclipse occurs when Earth’s shadow falls on the Moon; a solar eclipse occurs when the Moon blocks sunlight for an observer on Earth. Ordinary phases are not monthly visits from Earth’s shadow. Different geometry, different event.

Gravity supplies the inward acceleration needed for orbital motion. An orbiting object is continually falling toward the central body while its sideways motion carries it around. It is not outside gravity. Tides involve differences in gravitational influence across Earth, mainly associated with the Moon and also the Sun, combined with the Earth–Moon system’s motion. Coastal shape and ocean dynamics affect local tidal patterns, so a simple diagram does not predict every shoreline’s timetable.

For an unfamiliar diagram, locate the light source, observer, orbital direction if supplied, and illuminated surfaces. A printed circle is a model, not a claim that all distances are to scale. A phase or season answer should explain the view and energy geometry. Memorizing one word like “shadow” and throwing it at every space question is not going to do the damn job.

Your Turn — Guided and Independent Practice — Practice Check S33

Guided: A student says seasons happen because Earth is much closer to the Sun in summer. Use hemispheres as evidence to challenge the claim.

Guided answer: Northern and Southern Hemispheres experience opposite seasons at the same time while Earth has nearly the same Sun distance for both. Axial tilt changes sunlight angle and day length, explaining the opposite pattern.

Independent: Why does the Moon show phases? A. Clouds carve the phases. B. Earth’s shadow covers it every month. C. The Moon produces changing amounts of light. D. We see changing portions of its sunlit half as it orbits Earth.

Independent answer: D. Earth’s shadow causes lunar eclipses, not ordinary phases. A and C are false. Common mistake: mixing phases with eclipses.




Chapter 34 — Stars, Galaxies, and an Expanding Universe

GED® test targets: ES.c.1, SP.1.c

A lamp can look dim because it is weak, far away, partly blocked, or seen through dirty glass. That familiar observation is a bridge to astronomy, not a claim that a star is a giant facility bulb. Scientists separate a star’s actual energy output from how bright it appears here. Without that distinction, distance and brightness get tangled into a beautifully confident wrong answer.

The universe is much larger than the solar system. A star is a self-gravitating object that generates energy through nuclear fusion during major stages of its life. A galaxy contains vast numbers of stars along with gas, dust, and other matter held together by gravity. Our solar system lies within the Milky Way galaxy.

Apparent patterns are not always physical groups

A constellation is an apparent pattern or defined region of the sky as viewed from Earth. Its stars can lie at very different distances and need not form one close physical group. Perspective can place unrelated objects beside one another in a two-dimensional view.

A light-year is a distance: the distance light travels in one year. It is not a unit of time despite the word year. If light from an object takes ten years to reach us, we observe it as it was ten years ago. Astronomical observations therefore look into the past as well as across space.

Gravity and fusion shape a star’s life

Stars form when regions of gas and dust collapse under gravity. As a forming star contracts, its central temperature and pressure can rise enough for fusion to begin. During the main-sequence stage, hydrogen fusion in the core supplies energy. The balance between gravity and pressure helps determine the star’s structure.

Mass strongly influences a star’s life history. Massive stars have more fuel but use it at a much higher rate, so they generally have shorter main-sequence lives than lower-mass stars. Having a larger fuel supply does not guarantee a longer life when the rate of use changes dramatically.

After core hydrogen is depleted, a Sun-like star evolves through expanded giant stages and eventually leaves a white dwarf after shedding outer layers. More massive stars can undergo core-collapse supernovae and leave neutron stars or black holes, depending on their properties. Not every star becomes a black hole. That shortcut is flashy and wrong.

[image: Simplified stellar evolution. Different masses follow different pathways; the diagram does not show every stage or outcome.]

Simplified stellar evolution. Different masses follow different pathways; the diagram does not show every stage or outcome.

A white dwarf is a dense stellar remnant, not a small ordinary star continuing the same core hydrogen fusion. A black hole has a region from which light cannot escape once inside the event horizon. These are distinct outcomes, not consecutive steps every star must pass through. Source: NASA Science, “Stars.”

Light carries evidence

A spectrum separates light by wavelength. Spectral lines can reveal chemical elements because atoms and ions interact with characteristic wavelengths. Comparing observed lines with laboratory patterns can identify composition. Brightness alone is not enough to identify a star’s distance or total energy output without additional information.

Apparent brightness is how bright an object looks from the observer’s location. Luminosity is its total energy output per unit time. A nearby dimmer star can appear brighter than a much more luminous distant star. As with population counts and rates, the raw appearance needs context.

Redshift means spectral features are shifted toward longer wavelengths. In cosmology, the expansion of space stretches light traveling over large distances. The overall relationship between galaxy distances and redshifts supports an expanding universe, though local motions can affect individual observations.

The Big Bang model is evidence-based history

The Big Bang model describes the universe’s evolution from an early hot, dense state. Evidence includes cosmic expansion, the cosmic microwave background, and the abundance of light elements. The cosmic microwave background is radiation from an early stage of the universe, now observed at microwave wavelengths.

Current scientific estimates place the universe’s age at about 13.8 billion years. This is distinct from Earth’s roughly 4.54-billion-year age. The universe existed long before Earth formed. Source: NASA Science, Universe section, “Overview.”

The model is not simply an ordinary explosion into a preexisting empty room. Space itself expands in the cosmological description. Questions about the earliest moments remain active research areas; a model can be strongly supported within its scope without answering every conceivable question about origins.

Worked rate-and-lifetime question

Question: Star A has twice the available fuel of star B but uses fuel at ten times B’s rate. In a simplified fuel-divided-by-rate model, how does A’s lifetime compare? A. Twice as long. B. Ten times as long. C. One-fifth as long. D. Exactly equal.

Answer: C. Relative lifetime is 2/10 = 1/5. The model isolates why more fuel does not necessarily mean longer life. A considers fuel but ignores consumption rate. B reverses the effect of faster use. D ignores both differences. Real stellar lifetimes require more detailed physics, but the proportional reasoning is sound within the supplied model.

Evaluate competing explanations

Suppose one explanation predicts a hot early universe should leave background radiation, while another offers no reason to expect it. Observing the predicted radiation strengthens the first explanation relative to the second, especially when other independent evidence also agrees. One successful prediction is not the only criterion, but converging evidence matters.

Space science often depends on observation rather than controlled experiments on the objects themselves. We cannot assign galaxies to treatment groups. We can compare predictions with measurements, test instruments, use physical models, and seek independent evidence. The scientific habits are the same: ask what was measured, what model predicts it, and what could challenge the explanation.

Light Is Evidence From Somewhere You Cannot Visit

Luminosity is total energy emitted per unit time. Apparent brightness is received energy per unit area per unit time. For an unobscured source spreading light uniformly, brightness follows an inverse-square relationship with distance. Twice as far means one-quarter the apparent brightness, not half. The same energy spreads over a larger spherical area. Geometry, not a star deciding to turn its dimmer switch down, explains the change.

A spectrum separates light by wavelength. Particular atoms absorb or emit characteristic patterns, allowing scientists to infer composition by comparison with laboratory evidence. Temperature also affects the overall distribution of emitted light. These are inferences from physical relationships, not somebody guessing a star’s ingredients from its pretty color. The mechanism is what gives the inference teeth.

Stars maintain a balance between inward gravity and outward pressure supported by internal energy processes. In main-sequence stars, fusion combines hydrogen into helium and releases energy. More massive stars have more fuel but can use it much faster, producing shorter lifetimes. Fuel supply alone therefore cannot predict lifetime. A bigger account does not last longer if spending rises by an even larger factor.

Stellar evolution depends strongly on mass. Sun-like stars eventually become red giants and leave white dwarfs after losing outer material. Some massive stars undergo core collapse and can leave neutron stars or black holes. Not every star becomes a supernova, and a black hole is not simply a cosmic vacuum cleaner sucking up the entire damn neighborhood.

At larger scales, galaxy redshifts, cosmic background radiation, and other observations support an expanding universe with a hot early history. Redshift concerns wavelength change; it is not necessarily a galaxy looking visibly red to your eyes. In a GED passage, use the supplied model and evidence, distinguish measurement from inference, and evaluate whether an alternative explains the same observations. Nobody needs to personally visit a galaxy to test a prediction about its light.

Your Turn — Guided and Independent Practice — Practice Check S34

Guided: A star’s spectrum has absorption lines shifted toward longer wavelengths compared with laboratory lines. Explain the evidence and cautious inference.

Guided answer: The measured lines are redshifted. Under the Doppler/cosmological interpretation, the source is receding or space between source and observer has expanded. The size of the shift supplies quantitative evidence; one spectrum alone does not answer every question about cause.

Inside guided: In a city full of streetlights, you can see only a few stars at night. In a dark place far from lights, thousands are visible. Explain the difference.

Answer: Light pollution. Artificial light scattered in the air brightens the sky background, so faint stars lose contrast and disappear from view. The stars did not change; the observing conditions did. The stars are still up there. The lights are just shouting over them.

Independent: A main-sequence star exhausts core hydrogen. What happens next depends strongly on A. its mass. B. the day of the week. C. its planet count only. D. human observation.

Independent answer: A. Mass controls pressure, temperature, lifetime, and later stages. B–D do not determine stellar evolution. Common mistake: thinking every star becomes a supernova.

Unit 8 Check (Science) — Inside, Mixed, and Unfamiliar Practice

Inside independent: A weather report on TV from Australia shows people at the beach in late December. Explain why it is summer there while it is winter in the United States.

Answer: Earth’s axis is tilted. In December, the Southern Hemisphere is tilted toward the Sun, so it gets more direct sunlight and longer days, while the Northern Hemisphere is tilted away. Distance from the Sun is not the main cause (Chapter 33).

Mixed: A rock sample contains 1/8 of its original parent isotope. The half-life is 1.3 billion years, and the sample stayed a closed system. About how old is the rock?

Answer: 1 → 1/2 → 1/4 → 1/8 is three half-lives. 3 × 1.3 = 3.9 billion years (Chapters 4 and 29).

Unfamiliar (GED-style): Water vapor in rising air cools, and tiny droplets form a cloud. Which process forms the droplets? A. Condensation. B. Evaporation. C. Transpiration. D. Infiltration.

Answer: A. Condensation changes water vapor into liquid droplets. B is liquid to vapor, C is water vapor released by plants, and D is water soaking into the ground (Chapter 30).

Ready to move on: get all three right with your reasoning written out. If you miss one, go back to the chapter named in its answer. With three questions, our 80% study goal means all three, on your first try, without help.




Unit 9 — Putting the Reasoning Together

Inside-to-GED Bridge — Evidence Before Rumor

On a unit, two people can watch the same event and tell different stories because they noticed different details, stood in different places, or interpreted motives differently. Scientific reports can also differ because methods, samples, conditions, and measurements differ.

That does not mean every claim is equally good. Compare what was measured, how groups were formed, whether variables were controlled, and whether the conclusion is broader than the data. Confidence is not evidence, and a rumor does not become a data set because twenty people repeat it.

The final Science questions mix unfamiliar content with familiar reasoning. Read the question first, find the relevant evidence, check units, calculate only what is needed, and make the answer earn its place.




Chapter 35 — Two Investigations, Several Defensible Conclusions

GED® test targets: SP.2.a, SP.2.c, SP.4.a, SP.5.a (Science Practices chapter)

In a fictional maintenance discussion, one report says a new filter improved airflow and another says it did not. Before choosing a side, check which rooms, which starting conditions, which filter sizes, and which measurements were compared. Disagreement is not automatically fraud or failure. Sometimes the reports answer different questions while everybody argues as if they asked the same damn thing.

Now you put the habits together: read completed investigations, compare designs, translate data, and decide how far a conclusion can go. Do not worry about which chapter a word came from. Ask what the evidence wants you to do now.

Investigation one: cooling systems under different conditions

Researchers compare two coverings, A and B, for reducing heat transfer from model shelters. They use shelters of the same size and material, equal starting temperatures, and equal amounts of internal material. Each condition is repeated with five independently prepared shelters. The table reports mean temperature decrease over 20 minutes.









	Surrounding condition
	Covering A
	Covering B





	Still air
	8°C decrease
	12°C decrease



	Moving air
	14°C decrease
	15°C decrease





The question concerns reduction of cooling. Smaller decreases represent less cooling under the stated conditions. In still air, A’s mean decrease is 4°C smaller than B’s. In moving air, the difference is only 1°C. A performs better on this measured outcome in both conditions, but the apparent advantage is larger in still air.

The two independent variables are covering type and surrounding air condition. The dependent variable is temperature decrease over 20 minutes. Shelter size, starting temperature, and internal material are controlled variables. This is a two-factor design: it compares combinations rather than changing only one factor across the entire study.

Question 1: evaluate the claim

A researcher claims, “A prevents all heat loss.” Which evidence most directly challenges the claim? A. A had an 8°C decrease in still air. B. The study used five shelters per condition. C. B also cooled. D. Both coverings have letter names.

Answer: A. The measured decrease shows that A did not prevent all cooling. The result can still support reduced cooling compared with B. B describes replication, which strengthens interpretation but does not directly refute the word all. C concerns the other covering. D is irrelevant.

This is a common reasoning move: preserve the supported part while rejecting the exaggeration. You do not have to declare the whole study useless because somebody wrote an overconfident sentence about it.

Question 2: reconcile two reports

Report One says, “A has a substantial advantage over B.” Report Two says, “A and B are much closer in performance.” Can both fit the data? Yes, if One refers to still air and Two to moving air. Their conditions differ. The table does not provide variability measures, so words such as substantial should be used cautiously; we cannot establish statistical significance from means alone.

A better combined statement is: A showed a smaller mean temperature decrease in both tested air conditions, with a larger numerical difference in still air. That sentence carries the actual evidence instead of a vague victory banner.

Question 3: choose a visual representation

A grouped bar graph with air condition on the horizontal axis and mean temperature decrease in °C on the vertical axis would compare the two coverings within each condition. Each group should contain an A bar and a B bar, with a legend. Heights should be 8 and 12 for still air, 14 and 15 for moving air.

A line graph of temperature over time would require time-series values the table does not supply. You cannot invent intermediate temperatures simply because a line graph looks more scientific. Choose a display that matches the available information.

[image: Constructed means from Chapter 35. Smaller decreases indicate less cooling. The means alone do not show variability or statistical significance.]

Means from the table above (constructed teaching data). Smaller decreases indicate less cooling. The means alone do not show variability or statistical significance.

Question 4: improve the investigation

The means do not reveal how variable the five shelters were. Reporting individual values or a measure of spread would help. Testing additional temperatures and exposure times would help evaluate broader claims. It would not be appropriate to erase the least favorable trial unless there was documented evidence of a specific error.

Suppose one thermometer consistently read 2°C high at both the start and end of a trial. The measured change might remain correct because the offset cancels, while the reported absolute temperatures would be wrong. By contrast, a changing calibration error could distort the temperature difference. “Instrument error” is not enough; identify how the error affects the quantity used.

Investigation two: plants, light, and temperature

A second team investigates plant growth. They use one variety, randomly assign equal-sized seedlings, and provide equal soil, water, and nutrient amounts. Ten plants receive each combination. The outcome is mean dry-mass gain after 21 days, a measure of accumulated material rather than just height.









	Temperature
	Lower light
	Higher light





	20°C
	2.0 g
	4.0 g



	30°C
	1.5 g
	3.0 g





Higher light is associated with greater mass gain at both temperatures. At 20°C, the gain doubles from 2.0 to 4.0 g. At 30°C, it doubles from 1.5 to 3.0 g. The warmer condition produces a smaller mean gain at each light level in this experiment.

Question 5: connect the science to the evidence

Which conclusion is supported? A. Every plant on Earth grows best at 20°C. B. More light increased mean gain within both tested temperature conditions. C. Temperature has no relationship to growth. D. Plants do not respire in light.

Answer: B. Both row comparisons support it. A generalizes from one variety and two temperatures to all plants. C ignores the column comparisons. D contradicts the biological principle that plants respire in light as well as darkness and is not measured by the table.

The mechanism may involve photosynthesis, respiration, and other temperature-sensitive processes. However, the study measured final dry-mass gain, not each separate process. A plausible mechanism is not automatically a directly measured result.

Question 6: calculate the relative change

At lower light, increasing temperature from 20°C to 30°C changes mean gain from 2.0 to 1.5 g. The change is −0.5 g. Relative to 2.0 g, that is −0.5/2.0 × 100 = −25%. At higher light, the decrease from 4.0 to 3.0 g is also 25%, though the absolute decrease is 1.0 g.

Equal percentage changes can correspond to different absolute amounts. The reference value explains why. If an answer says the changes are “the same,” ask whether it means grams or percent. Ambiguous language is where otherwise correct comparisons go to get themselves into trouble.

Question 7: identify an unsupported extrapolation

The data do not show what happens at 40°C or at a light level ten times higher. Predicting that growth always doubles when light doubles would require an actual quantitative light scale and evidence across that range. Here “lower” and “higher” are categories; the table never says the light intensity doubled.

An appropriate next investigation could test additional light levels while controlling temperature and measuring growth consistently. The reader’s task is to recognize that design, not perform it. All the reasoning stays on the page.

Question 8: distinguish two kinds of replication

Measuring the same plant’s mass five times can assess consistency of the measurement process. Growing five independent plants under the same condition provides information about biological variation. The two forms of repetition are useful for different reasons. Five measurements of one plant do not become five independent plants because the spreadsheet has five rows.

Carry the method forward

Across both investigations, the pattern is the same: identify the outcome, inspect the comparison, calculate only what the data support, and qualify the conclusion. When two findings appear inconsistent, check conditions before deciding one must be wrong. When an answer contains always, never, proves, or all, inspect whether the evidence really earns that word.

Science reasoning is not a contest to sound the most certain. Be as certain as the evidence allows, and no more.

Two Reports Can Differ Without One Being Bullshit

Separate the effect estimate from the certainty attached to it. An estimate describes the observed amount of change; confidence depends on sample size, variability, controls, measurement quality, and replication. A larger reported effect from a weak design is not automatically stronger evidence than a smaller effect from a credible comparison. Size and evidential strength are different properties.

Suppose report A finds airflow increases from 40 to 60 units, while B reports 80 to 100. Both increases are 20 units, but their relative increases differ: 20/40 = 50% and 20/80 = 25%. The reports can disagree in percentage without disagreeing in absolute change. State the baseline before comparing effects, or a denominator will quietly hijack the argument.

Evidence can be reconciled by identifying a moderator, a condition that changes an effect’s size or direction. A material may work better in dry air than humid air, or an intervention may matter more when starting performance is poor. That possibility should generate a testable explanation, not an excuse invented to protect a favorite result from every challenge.

Independent replication repeats the investigation with new subjects or materials, not merely repeated readings of the same sample. Repeated readings estimate measurement consistency; independent samples help describe real variation. Counting one sample ten times as ten independent subjects inflates the apparent evidence. The spreadsheet may look crowded, but biology does not give a damn how many rows you copied.

When asked which conclusion both studies support, look for the overlap in their actual findings and conditions. When asked what would resolve disagreement, choose a comparison that isolates the differing condition. Do not average incompatible outcomes or declare a universal rule. A careful synthesis says what is shared, what differs, and what remains uncertain.

Your Turn — Guided and Independent Practice — Practice Check S35

Guided: Study A finds a fertilizer increases mean growth by 3 cm with 10 plants. Study B finds no difference with 200 plants of another species in cooler conditions. Give two reasons the results need not be dishonest contradictions.

Guided answer: Species, temperature, dose, soil, duration, and sample size differ. The fertilizer may work only under some conditions, or Study A’s small sample may be unstable. Compare methods before forcing one winner.

Independent: Which conclusion is strongest when two well-designed studies under similar conditions produce different estimates? A. Say science failed. B. Choose the preferred result. C. Average everything without checking methods. D. Report uncertainty and seek replication.

Independent answer: D. Variation and uncertainty are normal; replication and method comparison clarify the pattern. B is bias, C can mix incompatible studies, and A misunderstands scientific correction. Common mistake: demanding perfect agreement before accepting any evidence.




Chapter 36 — A Final Walk Through GED®-Style Reasoning

GED® test targets: Mixed review of SP.1–SP.8 and all three content areas; GED item formats

A dense institutional notice can look intimidating until you separate who issued it, what it says, when it applies, and what it requires. A scientific passage has a similar reading problem, though its claims must be tested by scientific evidence rather than administrative authority. Do not surrender because the organism has a name that looks like somebody dropped a Scrabble bag down the stairs.

These ten original worked questions bring together the content and practices from this part. Four focus on life science, four on physical science, and two on Earth and space science. That balance reflects the broad content weighting, but ten explained questions are not a full-length or validated readiness test.

Read each prompt, notice the evidence, and then follow the explanation. You can pause before an answer if you want to reason it through mentally. No blank response pages, extra materials, or independent experiment are required.

1. Life science: choose the comparison that tests the claim

A team claims that a new light schedule increases growth in one plant variety. Group A receives the schedule, extra fertilizer, and more water. Group B receives the old schedule with ordinary fertilizer and water. Which redesign best isolates the light schedule?

A. Change light, fertilizer, and water again. B. Keep fertilizer and water alike and randomly assign comparable seedlings to the two light schedules. C. Remove group B. D. Measure only the tallest plant in A.

Answer: B. The original comparison confounds three factors. Matching water and fertilizer while varying light makes the question clearer. Random assignment helps distribute initial differences. A keeps the confounding problem. C removes the baseline comparison. D selects an extreme outcome rather than representing the group. The content concerns plant growth, but the skill is investigation design.

2. Life science: use inheritance probability

In a supplied complete-dominance model, B is dominant and b is recessive. Two Bb parents produce offspring. What is the expected probability of the recessive phenotype for each offspring?

A. 0. B. 1/4. C. 1/2. D. 3/4.

Answer: B. The combinations are BB, Bb, Bb, and bb. Only bb has the recessive phenotype in this model. C is the probability of the heterozygous genotype, not the recessive phenotype. D is the dominant-phenotype probability. For two independent offspring both to have the recessive phenotype, multiply 1/4 × 1/4 = 1/16. Previous outcomes do not force the next outcome to “balance the family.”

3. Life science: connect a food web to a prediction

In a supplied food web, grass feeds rabbits and insects. Rabbits and insects both feed a bird species. A disease reduces rabbits, while insect abundance remains unchanged. Which prediction is most defensible?

A. Birds must immediately become extinct. B. Birds may rely more on insects, but the outcome depends on whether that food source can compensate. C. Grass must disappear because rabbits declined. D. The disease proves birds do not need energy.

Answer: B. The web supplies an alternative food pathway, but not enough information to guarantee compensation. A ignores that pathway and overstates certainty. C reverses the simple direct effect of reduced grazing and still ignores other factors. D is unrelated nonsense wearing the word proves. A food web supports conditional predictions, not automatic declarations about every population.

4. Life science: interpret a population sample

Researchers randomly sample four equal 1-m² plots in a relatively uniform 80-m² field. Counts of one plant species are 3, 5, 4, and 4. Estimate the total population using the sample mean.

A. 16. B. 80. C. 320. D. 1,280.

Answer: C. Mean density is (3 + 5 + 4 + 4)/4 = 4 plants/m². Multiply by 80 m² to estimate 320 plants. A is only the sampled count. D multiplies the total sample count by the area without dividing by sample area. The estimate assumes the sample reasonably represents the field; it is not an exact census. Random placement and habitat similarity support that assumption but do not eliminate uncertainty.

5. Physical science: identify a balanced equation

Which equation conserves both hydrogen and oxygen atoms?

A. H2 + O2 → H2O. B. 2 H2 + O2 → 2 H2O. C. H2 + 2 O2 → H2O. D. H2 + O2 → 2 H2O.

Answer: B. Both sides contain four H atoms and two O atoms. In A, oxygen counts differ. In C, oxygen counts differ even more. In D, hydrogen counts differ. Count each element independently. Do not assume an equation is balanced because there are two formulas on the left and one on the right; molecule counts need not match, but atom counts must.

In a printed version of a digital fill-in task, the missing coefficients would be 2, 1, and 2. A coefficient of 1 is usually not written, but it is still part of the amount relationship.

6. Physical science: distinguish net force from one force

A 5-kg object experiences 30 N to the right and 10 N to the left. Which acceleration follows from the supplied constant-mass model?

A. 2 m/s² right. B. 4 m/s² right. C. 6 m/s² right. D. 8 m/s² right.

Answer: B. Net force is 30 − 10 = 20 N right. Acceleration is 20/5 = 4 m/s² right. C uses only the larger force. D adds opposing forces. A uses only the smaller force’s magnitude. The calculation begins with the force relationship, not with whichever number looks most important.

If the object were already moving left, a rightward acceleration would initially reduce its leftward speed. The acceleration direction alone does not tell you the current velocity direction.

7. Physical science: read a concentration change

A solution contains 12 g of solute in a total volume of 2 L. Solvent is added until total volume is 6 L, with no solute lost. Which pair gives the original and final concentrations?

A. 24 g/L and 72 g/L. B. 2 g/L and 6 g/L. C. 12 g/L and 12 g/L. D. 6 g/L and 2 g/L.

Answer: D. Original concentration is 12/2 = 6 g/L; final is 12/6 = 2 g/L. Total solute stays 12 g, but it is spread through three times the volume. B reverses the sequence. C confuses solute mass with concentration. A multiplies instead of dividing. This is a conservation-of-matter problem expressed through a ratio.

8. Physical science: infer cooling without overclaiming

Two equal samples start at 50°C in the same room. After ten minutes, sample A is 44°C and B is 38°C. A has an insulating covering; B does not. Which statement is supported?

A. The covering prevented every energy transfer. B. A cooled 6°C and B cooled 12°C during the observation. C. B will reach absolute zero if the pattern continues. D. A created 6°C of new energy.

Answer: B. Calculate changes from the shared starting value. The result is consistent with insulation reducing cooling in this comparison. A is contradicted by A’s decrease. C extrapolates a short pattern beyond physically reasonable conditions. D treats temperature as an amount of energy and invents creation. Replicated trials would strengthen the conclusion about the covering’s effect.

9. Earth science: read a half-life model

A hypothetical mineral sample contains 12.5% of its original parent isotope. The isotope’s half-life is 2 million years. Assume the dating system remained closed and the initial amount is known. What age follows?

A. 2 million years. B. 4 million years. C. 6 million years. D. 16 million years.

Answer: C. The sequence is 100% → 50% → 25% → 12.5%, which is three half-lives. Three times 2 million years equals 6 million years. B stops at 25%. D treats the remaining fraction as a direct age multiplier. A half-life process repeatedly halves what remains; it does not remove a constant original amount each interval.

If material entered or left the sample after formation, the simple model could give a misleading result. The assumption is part of the reasoning, not a footnote you can throw away.

10. Space science: choose the model that explains the evidence

Observers record opposite seasons in Earth’s Northern and Southern Hemispheres. Which model best explains this pattern?

A. Earth’s rotation stops during winter. B. Earth is much closer to the Sun for only one hemisphere. C. The Moon blocks sunlight from one hemisphere for six months. D. Earth’s axial tilt changes sunlight angle and day length differently in the two hemispheres during its orbit.

Answer: D. Tilt explains the complementary illumination patterns. B fails because both hemispheres share essentially the same Earth-Sun distance. C confuses seasons with an eclipse and invents its duration. A contradicts the continuing day-night cycle. The best model explains the observed pattern with a mechanism that fits other evidence too.

Translate digital question formats into reasoning

Multiple-choice questions ask you to select the best supported option. A drop-down may ask you to choose terms completing a conclusion. A drag-and-drop may ask you to order stages or place labels. A select-an-area task (sometimes called hot spot) may ask you to identify a region of a diagram. Fill-in tasks may require a number. The format changes. The thinking doesn’t.

For a paper equivalent of drag-and-drop, consider the order DNA → RNA → protein: transcription connects the first two, translation the last two. For a diagram-selection task, identify the label and relationship before choosing the region. For a numeric entry, check whether the unit is already supplied and whether the requested quantity is a difference, ratio, or total.

The current official Science information emphasizes interpreting investigations and data and provides necessary formula information within questions. The later GED technical manual states that written short-answer items are not included in forms beginning in 2018. These explanations teach reasoning; they are not instructions to prepare an essay for the Science test.

A final reading routine

Read what is being asked before wrestling with every detail. Identify the relevant passage, table, graph, or diagram. Check units and axes. Separate the measured result from the proposed explanation. Calculate only the needed quantity. Then compare the answer with the evidence and the limits of the investigation.

When an unfamiliar scientific term appears, use its immediate explanation and context. You can reason about a new organism or material without having memorized every fact about it. When a formula is supplied, identify what each symbol represents before substituting. When two findings differ, compare their conditions.

You have worked through cells, inheritance, ecosystems, matter, energy, motion, Earth, and space using the same core habits. The subject kept changing, but the job stayed the same: understand what the information says, what follows from it, and what does not. Make the conclusion earn its place. The science is allowed to be complicated. Your next step can still be clear.

Make an Unfamiliar Passage Show Its Working Parts

First identify the scientific task. A question may ask for the result, the explanation, the design flaw, a calculation, or a prediction. Those are different tasks even when they use the same passage. Reading every detail with equal attention can bury the relevant evidence. Locate the requested relationship, then return to the parts needed to evaluate it.

Here is a completed reasoning demonstration, not another assignment. A fictional study reports that an unfamiliar seed type has 36 of 60 seeds germinate under condition A and 45 of 90 under B. Germination means beginning growth from a seed. A has 36/60 = 60%; B has 45/90 = 50%. The larger successful count in B does not mean the higher success rate. Translating one term and keeping denominators straight solves the numerical part.

The interpretation is narrower than the calculation. These observations show different germination proportions under the described conditions. To attribute the difference to a treatment, inspect assignment, starting seed condition, temperature, water, and replication. If those are missing, the correct response can identify an association while withholding a causal claim. That is not being timid; it is refusing to bullshit beyond the evidence.

For a prediction, state the model’s assumptions. Interpolating between observed conditions is usually less speculative than extending far beyond them. For a symbol, use the supplied definition and units. For a diagram, read arrows, boundaries, and labels. For a proposed design repair, make sure it fixes the named weakness rather than changing unrelated details because more activity looks impressive.

Finally, check the answer’s scope. “Under these conditions,” “on average,” and “consistent with” often carry the real meaning. Replace them with always, proves, or every and the claim may collapse. You are learning content so the passage makes sense and reasoning so a new passage cannot bluff you. The scientific words stay; the unnecessary mystification can go straight to hell.

Your Turn — Guided and Independent Practice — Practice Check S36

Guided: An unfamiliar passage gives a claim, a graph, and a formula. Write the four-step attack: identify the question, locate relevant evidence, apply the relationship with units, and limit the conclusion to the conditions.

Guided answer: First name what the question asks. Second read labels, controls, and measured results. Third calculate only what is needed and carry units. Fourth reject answers that add an untested cause, ignore a denominator, or use always/never beyond the data.

Independent: A study reports correlation between two variables but randomly assigns nothing. Which claim is safest? A. Every individual follows the trend. B. One definitely caused the other. C. No relationship exists. D. The variables are associated in the sample.

Independent answer: D. Observational evidence can support association, not automatic causation. B overclaims, C denies the reported pattern, and A turns a group tendency into a universal rule. Common mistake: treating a familiar topic as permission to stop reading the actual evidence.

Unit 9 Check (Science) — Inside, Mixed, and Unfamiliar Practice

Inside independent: Two people in a GED class each try a study trick. One says her practice score rose 8 points after a week of flashcards. The other says his score rose after he started sleeping more. Can you tell which trick works better? What would a fair comparison need?

Answer: No. Different people, different tricks, different tests, and one result each cannot isolate a cause. A fair comparison would use the same practice test, similar groups (ideally assigned at random), one change at a time, and repeated results (Chapter 35).

Mixed: Study 1 tested a fertilizer on 10 plants in sandy soil and found 2 cm of extra growth. Study 2 tested it on 100 plants in clay soil and found 6 cm. Give two reasons the results could differ without either study being dishonest.

Answer: The soil types differ, and the sample sizes differ, so random variation affects the small study more. Dose, plant type, water, and temperature could also differ. Compare conditions before calling the studies contradictory (Chapters 35 and 36).

Unfamiliar (GED-style): A report says cities with more trees have lower summer temperatures. Which additional evidence would best support the claim that trees cause cooling? A. Temperatures measured before and after trees were planted in some neighborhoods, compared with similar neighborhoods that got no new trees. B. A list of cities ranked by population. C. A photo of a shady street. D. A survey asking people whether they like trees.

Answer: A. A before-and-after comparison with similar neighborhoods addresses other explanations. B is unrelated, C is a single picture, and D measures opinion, not temperature (Chapter 36).

Ready to move on: get all three right with your reasoning written out. If you miss one, go back to the chapter named in its answer. With three questions, our 80% study goal means all three, on your first try, without help.




Unit 10 — Cumulative Science Practice and Answer Key




Chapter 37 — Mixed GED®-Style Science Assessment

GED® test targets: Mixed: life, physical, and Earth and space science; SP.2, SP.3, SP.7, SP.8

What the Hell Are We Learning?

This original assessment makes you combine scientific reasoning with life, physical, Earth, and space science. Work on paper. All information needed is included.

How to Work This Damn Thing

Read the question before the passage or table. Circle units. Name the independent and dependent variables when an experiment appears. For a claim, point to the exact evidence. For a calculation, write the relationship before the numbers. Questions generally move from easier recognition toward multistep reasoning.

Questions 1–4 — Greenhouse Seedling Investigation

A fictional greenhouse study tests whether daily hours of light affect tomato seedling height. Four otherwise identical groups use the same seed type, soil, pot size, water, temperature, and fertilizer. Light periods are 8, 10, 12, and 14 hours per day. Mean heights after three weeks, from three seedlings per condition, are 4.0, 6.5, 8.0, and 7.8 centimeters.

1. What is the independent variable? A. Final height. B. Number of seedlings. C. Pot size. D. Hours of light per day.

2. Which is the strongest conclusion? A. Seedling height increased through 12 hours of light and changed little from 12 to 14 hours under these conditions. B. Fourteen hours of light always harms seedlings. C. Fertilizer amount caused the pattern. D. Light has no relationship to height.

3. Why use three seedlings per condition? A. To turn one condition into three independent variables. B. To change the temperature. C. To eliminate every possible error. D. To estimate variation and reduce dependence on one unusual seedling.

4. Which change would best test whether temperature also matters? A. Change temperature and light hours together with one seedling each. B. Compare several temperatures while holding seed type, soil, water, and light hours constant and repeating trials. C. Ask which seedling looks best. D. Remove all measurements.

Questions 5–8 — Disease Data

Two groups are observed for the same period. Group A includes 300 people and has 12 new cases. Group B includes 150 people and has 12 new cases. Assignment method is not reported.

5. What percentage of Group A developed a new case? A. 2%. B. 4%. C. 8%. D. 12%.

6. Which group has the higher observed case proportion? A. Group A. B. They are equal because both have 12 cases. C. Group B. D. It cannot be calculated.

7. Which statement is supported? A. Group membership definitely caused the difference. B. The table proves the transmission route. C. Group A had no cases. D. Group B’s observed case proportion was twice Group A’s.

8. What information is most important for judging causation? A. The table’s font. B. How participants entered the groups and whether exposure conditions were comparable. C. Which group is listed first. D. Whether 12 is an even number.

Questions 9–12 — Matter, Energy, and Motion

9. A closed reaction system contains 18 g of reactants. What total mass should be present after the reaction, including all products and leftovers? A. Less than 18 g. B. 18 g. C. More than 18 g. D. Zero.

10. A ball is held 2 m above the floor and released. As it falls, ignoring air resistance, which energy change occurs? A. Kinetic energy changes into gravitational potential energy. B. Energy is destroyed as the ball speeds up. C. Total energy increases. D. Gravitational potential energy changes into kinetic energy.

11. A 10-kg cart experiences 50 N right and 20 N left. What is its acceleration? A. 3 m/s² right. B. 5 m/s² right. C. 7 m/s² right. D. 3 m/s² left.

12. A wave travels 18 m/s and has frequency 6 Hz. What is its wavelength? A. 3 m. B. 12 m. C. 24 m. D. 108 m.

Questions 13–16 — Earth, Climate, and Space

A fictional region has annual rainfall values of 72, 65, 80, 61, and 77 centimeters. A separate climate report uses a 30-year record.

13. What is the five-year mean rainfall? A. 69 cm. B. 71 cm. C. 72 cm. D. 355 cm.

14. Which statement correctly distinguishes the data sets? A. Climate means only temperature. B. One rainy year defines the climate permanently. C. Five annual values are too short a record; the 30-year distribution is better suited to describing climate. D. Weather and climate are identical.

15. A rock layer contains 25% of its original parent isotope. If the half-life is 5 million years and the system remained closed, what age is indicated? A. 5 million years. B. 10 million years. C. 15 million years. D. 20 million years.

16. Which observation best supports axial tilt rather than Earth-Sun distance as the main cause of seasons? A. The Moon has phases. B. Earth rotates daily. C. Opposite hemispheres experience opposite seasons at the same time. D. The Sun emits light.

Questions 17–20 — Genetics, Evolution, and Ecosystems

17. In a model cross Aa × Aa, what is the probability of aa? A. 0%. B. 25%. C. 50%. D. 75%.

18. A bacterial population contains a few resistant cells before antibiotic exposure. After treatment, resistant cells make up a larger share. Which process best explains the change? A. The bacteria chose useful mutations. B. Osmosis. C. Radioactive decay. D. Natural selection.

19. In the food chain grass → insect → bird, which statement is correct? A. The bird is the producer. B. Energy cycles completely back to grass. C. Grass is the producer, and less usable energy is available at higher levels. D. Matter disappears at each step.

20. A pond fish population grows above its long-term food and oxygen supply, then survival falls. Which concept best fits? A. Carrying capacity and limiting factors. B. Judicial review. C. Voltage. D. Continental drift.

Questions 21–24 — Body Systems, Chemistry, Energy, and Evidence

21. During exercise, which systems cooperate most directly to deliver oxygen to muscle cells? A. Immune and endocrine only. B. Digestive and reproductive only. C. Skeletal and integumentary only. D. Respiratory and circulatory.

22. A closed container begins with 40 g of reactants. After reaction, 31 g of measured product is found. What must also be true if all matter is accounted for? A. Conservation applies only to solids. B. Nine grams were destroyed. C. The container gained 31 g from nowhere. D. Nine grams of other product or leftover material remains.

23. A machine receives 600 J and produces 420 J of useful output. What is its efficiency? A. 30%. B. 70%. C. 102%. D. 1,020%.

24. Two studies of the same fertilizer report different growth effects. Which first step is best? A. Average the results without checking conditions. B. Choose the study with the larger number. C. Accuse one group of lying. D. Compare species, dose, temperature, soil, sample size, and methods.

Questions 25–34 — More Mixed Practice

25. A block has a mass of 120 g and a volume of 150 cm³. Water’s density is 1.0 g/cm³. What happens when the block is placed in water? A. It floats, because its density is 1.25 g/cm³. B. It sinks, because its density is 1.25 g/cm³. C. It floats, because its density is 0.8 g/cm³. D. It sinks, because its density is 0.8 g/cm³.

26. An instant cold pack gets cold when an inner pouch breaks and the chemicals mix. Which describes the reaction? A. Endothermic: it absorbs energy from its surroundings. B. Exothermic: it releases energy to its surroundings. C. There is no energy change. D. It is a nuclear reaction.

27. An astronaut travels from Earth to the Moon, where gravity is weaker. Which statement is correct? A. Her mass and weight both become zero. B. Her mass decreases, and her weight stays the same. C. Her mass stays the same, and her weight decreases. D. Her mass and weight both increase.

28. Sugar is stirred into tea at a constant temperature until crystals stay at the bottom no matter how long it is stirred. The tea is A. a new compound. B. unsaturated. C. a pure element. D. saturated.

29. Which type of electromagnetic radiation causes sunburn? A. Ultraviolet. B. Radio waves. C. Visible red light. D. Sound waves.

30. A worker pushes a cart 10 m with a steady 40-N force in the direction it moves. How much work is done on the cart? A. 4 J. B. 50 J. C. 400 J. D. 4,000 J.

31. A researcher tests 3 fertilizer types at 4 watering levels, using every combination once. How many treatment combinations are there? A. 7. B. 12. C. 24. D. 64.

32. In repeated trials, one thermometer reads 3°C higher than two others in the same water. What is the best response? A. Check or replace that thermometer and repeat the trials. B. Average all readings and ignore the difference. C. Report the highest reading as correct. D. Stop measuring temperature.

33. Hypothesis: “Fertilizer makes plants grow taller.” Data show taller plants at moderate doses but shorter plants at the highest dose. Which is the best refined hypothesis? A. Plants grow taller when they are measured more often. B. Fertilizer always makes plants taller. C. Fertilizer has no effect on height. D. Fertilizer increases height up to a moderate dose, and higher doses reduce growth.

34. A hiker soaked by cold rain loses body heat faster than shivering can replace it, and core temperature drops below the normal range. This condition is A. hypothermia. B. homeostasis. C. fermentation. D. osmosis.

Questions 35–37 — Earth and Space: Hazards, Oceans, and Stars

35. After a hurricane, a coastal county finds that homes built on raised foundations had much less flood damage than similar nearby homes built at ground level. Which conclusion is best supported? A. Raising homes is a mitigation practice that can reduce flood damage. B. Raised foundations stop hurricanes from forming. C. Hurricanes damage only homes built at ground level. D. Flood damage cannot be reduced by building practices.

36. Two surface-water samples come from the same ocean region. Sample X is colder and saltier than Sample Y. Which sample is more likely to sink below the other, and why? A. Neither, because temperature and salinity do not affect density. B. Sample Y, because warmer water is always heavier. C. Sample X, because colder, saltier seawater is generally denser. D. Sample Y, because fresher water holds more dissolved salt.

37. Star P has about 10 times the Sun’s mass. Star Q has about the Sun’s mass. Both are main-sequence stars. Which prediction is best supported? A. Both stars will end as black holes. B. Star P will live longer, because it has more fuel. C. Star P will have the shorter main-sequence life, because it uses its fuel much faster. D. Star Q will explode as a supernova first, because it is smaller.

Answer Key and Explanations

Each answer names the chapter that teaches it. For any question you miss, go back and reread that chapter.

1. D. Light hours were deliberately changed. Height was measured, while pot size was controlled (Chapter 2). 2. A. The means rise from 4.0 to 8.0 cm and then change by only −0.2 cm. B says always, and C names a variable held constant (Chapter 2). 3. D. Replication shows whether the pattern depends on one unusual seedling; it cannot eliminate every error (Chapter 2). 4. B. Change temperature while holding other variables constant and repeat trials. A changes two factors at once (Chapter 2).

5. B. 12/300 = 0.04 = 4% (Chapter 4). 6. C. Group B is 12/150 = 8%, compared with 4% in A. B ignores denominators (Chapter 4). 7. D. Eight percent is twice four percent. B and C contradict or exceed the data. A requires design and exposure information (Chapter 9). 8. B. Assignment and comparable exposure address alternative explanations (Chapter 9).

9. B. A closed system conserves total mass in an ordinary chemical reaction. A and C could appear if matter crosses the measured boundary, but the prompt says closed (Chapter 19). 10. D. As height decreases, stored gravitational potential energy becomes kinetic energy. A reverses the direction, and B and C violate conservation of energy (Chapter 21). 11. A. Net force is 30 N right; a = F/m = 30/10 = 3 m/s² right (Chapter 26). 12. A. Wavelength = speed/frequency = 18/6 = 3 m (Chapter 23).

13. B. Sum = 355 cm; 355/5 = 71 cm. D is the total, not the mean (Chapter 4). 14. C. Climate requires longer-term patterns and variability (Chapter 30). 15. B. Twenty-five percent remains after two half-lives: 2 × 5 = 10 million years (Chapter 29). 16. C. Both hemispheres share nearly the same distance from the Sun at one time, yet their seasons are opposite (Chapter 33).

17. B. Aa × Aa gives AA, Aa, Aa, aa, so 1 of 4 is aa. A ignores the recessive combination; C and D count too many (Chapter 11). 18. D. Existing heritable variation plus differential survival changes population frequencies. B is water movement, C nuclear change, and A wrongly makes mutation intentional (Chapter 13). 19. C. Grass captures energy into organic molecules; energy becomes less available upward because organisms use it and release heat. A reverses roles, while B and D violate energy and matter accounting (Chapter 14). 20. A. Food and oxygen limit population size. B–D belong to government, electricity, and geology (Chapter 15).

21. D. Lungs exchange gases and blood transports them. The other pairs can matter to the body but do not most directly perform this oxygen-delivery chain (Chapter 7). 22. D. Forty minus thirty-one leaves nine grams that must be in other products or leftovers if the closed system is fully measured. A–C violate conservation (Chapter 19). 23. B. Efficiency = 420/600 × 100 = 70%. A gives the percentage of input not converted to useful output; C and D exceed the input (Chapter 21). 24. D. Different conditions can produce different honest results. B ignores design, C invents misconduct, and A may combine incomparable studies (Chapter 35).

25. C. Density = 120 ÷ 150 = 0.8 g/cm³, less than water, so it floats. A and B flip the ratio; D pairs the right density with the wrong result (Chapter 18). 26. A. The pack gets cold because the reaction takes in thermal energy from its surroundings. B describes a hot pack; C and D do not fit (Chapter 22). 27. C. Mass is the amount of matter and does not change; weight is the force of gravity, which is weaker on the Moon. B reverses the two ideas; A and D do not follow (Chapter 26). 28. D. Undissolved solute that remains after stirring at a fixed temperature means the solution holds as much as it can. B is the opposite; A and C confuse a mixture with a pure substance or a reaction (Chapter 20). 29. A. Ultraviolet radiation has enough energy per photon to damage skin cells. B and C carry less energy; D is not electromagnetic at all (Chapter 23). 30. C. Work = force × distance = 40 × 10 = 400 J. A divides, B adds, and D multiplies by an extra 10 (Chapter 28). 31. B. 3 × 4 = 12. A adds; C and D multiply extra factors (Chapter 4). 32. A. A discrepant instrument is a likely source of error, so fix it and repeat. B hides the error, C picks a side without evidence, and D abandons the investigation (Chapter 2). 33. D. It keeps what the data support and adds the limit they revealed. B ignores the high-dose result; C ignores the moderate-dose result; A adds an unrelated variable (Chapter 2). 34. A. Hypothermia is body temperature falling below the normal range when feedback cannot keep up. B is the regulation that failed; C and D are cell processes (Chapter 8).

35. A. The comparison is within one storm and similar homes, so it supports raised foundations as mitigation that lowers damage. B confuses mitigation with stopping the hazard, C overstates the finding, and D contradicts it (Chapter 32). 36. C. Colder and saltier water is generally denser, which helps drive deep ocean circulation. B and D reverse the relationship, and A ignores it (Chapter 31). 37. C. More massive stars have more fuel but use it at a much higher rate, so their main-sequence lives are shorter. B ignores the rate of use, A is wrong because not every star becomes a black hole, and D reverses the masses; a Sun-like star ends as a white dwarf (Chapter 34).

Ready line: This check has 37 questions. Aim for 30 or more right (that’s 81%, past our 80% line), each one on your first try, without help. Under 30? That’s useful information, not failure: go back to the chapters named in the answers you missed, redo them, then try those questions again. 30 or more? You can move on. This 80% line is our study goal, not the official passing score for the GED® test, and reaching it doesn’t guarantee you’ll pass the GED® test. It means you’re ready for the next step.

Where People Get This Shit Wrong

Common traps across this assessment were ignoring denominators, changing more than one experimental factor, treating association as proof of cause, forgetting direction in force problems, multiplying when a formula requires division, confusing a total with a mean, and extending a limited pattern into an always-or-never claim.

What You Need to Remember

GED Science is not a trivia contest wearing safety goggles. Content helps you understand the passage, but the score-producing work is reading evidence, analyzing design, using data, applying supplied relationships, and refusing to claim more than the study supports.

Sources and the scope of this part

The standards framework is GED Testing Service’s Assessment Guide for Educators, October 2020, Science assessment targets and practices. Its broad allocation is approximately 40% life science, 40% physical science, and 20% Earth and space science. The GED® test does not mandate the chapter order used here. Official guide: https://www.ged.com/content/dam/websites/ged/resources/assessment-guide-for-educators-all-subjects.pdf

Current subject information: https://www.ged.com/about-test/test-subjects/science.html. Item-format clarification: GED Testing Service, 2022 Technical Manual, https://www.ged.com/content/dam/websites/ged/resources/2014-GED-Test-Technical-Manual-2022-V2022.01-SECURED2.pdf. Official materials checked October 29, 2026. Test administration details can change; the lessons do not reproduce the live testing interface or provide a readiness score.

Scientific reference checks for the Earth and space chapters: U.S. Geological Survey, “Age of the Earth,” https://pubs.usgs.gov/gip/geotime/age.html; NOAA, “What is Ocean Acidification?” https://oceanservice.noaa.gov/facts/acidification.html; NASA Science, “Stars,” https://science.nasa.gov/universe/stars/; and NASA Science, Universe section, “Overview” (the universe’s history and age), https://science.nasa.gov/universe/overview/.

The cases, questions, tables, and diagrams are original instructional examples. Numerical investigation data are constructed for teaching unless explicitly identified otherwise. Simplified models state their important assumptions and do not substitute for professional laboratory work, medical guidance, engineering design, or local hazard forecasts. The purpose is broad GED-level scientific understanding and reasoning, not exhaustive specialist coverage.




Part 4 — GED® Social Studies

Social studies asks how people share power, earn a living, move across land, and change the rules they live under. Those questions show up all through adult life. A law, a paycheck, a border, a voting rule, and a newspaper headline all carry somebody’s decisions inside them. Learning to examine those decisions gives you more than a collection of dates. It gives you a way to ask, “What is the evidence, and what does it actually support?”

This part teaches government first, then United States history, economics, and geography and the world. That follows the order of the official content domains for the GED® test. GED Testing Service does not prescribe this book’s unit or chapter sequence. Civics and government gets the most space because it makes up about half the Social Studies test; history is one fifth, and economics and geography are fifteen percent each. The same reasoning works in every unit. [S1–S2] Bracketed source keys like [S1–S2] identify references, not material to memorize.

Every passage, chart, and worked example you need for these lessons is right here in the book. Read the question, follow the explanation, and notice why the tempting wrong answer fails. To study these lessons, you do not need internet access, an outside interview, a calculator, or special supplies. (The real test does give you an onscreen calculator; see the box below.) Numerical steps are shown. These are original GED-style teaching examples, not official test items from GED Testing Service. The current Social Studies test does not require an extended-response essay. A clear explanation still matters because it exposes weak reasoning before weak reasoning becomes your answer.

Working on your own? Cover each answer with a sheet of paper. Write your answer first, then check.

For Guided questions, you’re right if your answer has the same key ideas as the Guided answer, in your own words. Underline the key ideas in the model answer and check them off.

Already know some of this? Try a unit’s Unit Check first. All four right, with your reasons? Skip to the next unit.

If a percent, average, interest, or scale step is new, Part 5 teaches it: Chapter 14 (percent), Chapter 15 (interest), Chapter 16 (scale), and Chapter 24 (mean and median).

What the Test Looks Like — GED Social Studies

Time: 70 minutes in one section, with no break. [GED Test Technical Manual, 2022; ged.com Test Subjects]

Tools: an onscreen TI-30XS calculator for some questions [GED Test Technical Manual, 2022, p. 56] and a calculator reference sheet [ged.com Test Subjects]. The lessons in this book show every calculation, so you do not need a calculator to study them.

Question types: multiple choice, drag-and-drop, fill-in-the-blank, select-an-area, and drop-down. There has been no extended response (essay) on Social Studies since 2016. About half of the questions come in sets of 2–3 questions that share one source. [ged.com Test Subjects; GED Assessment Guide for Educators, Oct. 2020, pp. 184, 195–197]

How you take it: usually on a computer, where you click with a mouse and scroll to read. Some testing sites, including some inside facilities, use an approved paper version. Ask education staff which kind you will take. If it is the computer and that is new to you, ask about computer practice time. [GED Policy Manual, 2025; ged.com Testing in Corrections]

Content: about 50% civics and government, 20% United States history, 15% economics, and 15% geography and the world. [Assessment Guide, p. 184]

Scoring: each GED subject is scored from 100 to 200. The GED Test Technical Manual (2022) sets the high-school passing standard at 145. [Technical Manual, 2022, p. 14; ged.com Test Scores]

Each chapter starts with its GED® test targets: content codes (CG = civics and government, USH = U.S. history, E = economics, G = geography and the world) and Social Studies Practice codes (SSP). These code lines are for teachers. You can skip them.

What Does This Look Like on the Inside? — Rules, Grievances, and Resource Decisions

Life inside is full of familiar examples for studying authority, procedure, negotiation, leadership, and resource allocation: a posted rule, a grievance response, a work assignment, a schedule change, a work-team agreement, or a limited supply that has to be distributed. These examples can help a concept click, but they are only comparisons. They are not the same thing as the Constitution, and they do not replace historical evidence.

When a rule or decision appears, ask who issued it, what authority they have, what procedure applies, who bears the cost, and what evidence would show whether the policy worked. A grievance can document a claim. It does not automatically prove the claim. A leader can influence people without holding formal authority. Keep those distinctions straight and the reasoning gets a lot less bullshit.




Unit 1 — Foundations of Government

Inside-to-GED Bridge — Rules, Authority, and Evidence

A facility has people who create policies, people who carry them out, and people who review complaints or disciplinary decisions. That can introduce divided functions, but do not get this shit twisted: prison administration is not a constitutional branch of the United States government, and an institutional grievance is not identical to a court case.

The formal concepts are power, authority, legitimacy, rule of law, majority rule, minority rights, and limited government. Ask who has authority, where it comes from, what procedure applies, and what evidence supports the claim.

GED source questions may provide a law, speech, chart, or competing account. Your job is to find the central idea and test it against the source, not to pick the statement that sounds toughest.

Government is a system for making and enforcing collective decisions. This unit shows the difference between power and legitimate authority, and it starts the reading habits you will use for the rest of the book. You will compare forms of government, trace constitutional ideas, and test claims against their evidence.




Chapter 1 — Power, Authority, and the Purpose of Government

GED® test targets: CG.b.7, CG.a; SSP.1.a, SSP.4.a

A fictional notice changes a program schedule. Start with three questions: who issued it, what authority that person has, and what the notice actually changes. The loudest person in a meeting may influence behavior without having authority to set the schedule. That difference introduces government, but a facility chain of command is not a miniature constitutional republic. Keep the useful comparison and throw away the bullshit equivalence.

What a government does

A government makes rules for a population and territory, settles disputes, provides public services, and makes decisions about security and resources. Power is the ability to make something happen. Authority is the recognized right to make a decision. Legitimacy means people accept that authority as rightful. A bully may have power without legitimate authority. An elected official may have authority over a budget without authority to decide a court case.

Governments address collective problems: problems involving many people who cannot easily solve them one household at a time. A river crossing, disease control, national defense, or a system of courts requires coordination. That does not settle how much government should do or which policy works best. It just names the problem people are trying to solve.

A public good has two important features: people cannot easily be excluded from using it, and one person’s use does not substantially reduce another person’s use. National defense is a standard example. A government service is not automatically a public good in this economic sense. A bus seat can be occupied and a fare can be charged. Keep the technical meaning instead of letting an everyday word do the wrong job.

Reading a claim about authority

An institution is a lasting set of rules and organizations, such as a legislature, court system, or school system. A policy is a chosen course of action. A law is an enforceable rule adopted through an authorized process. These terms connect, but they are not interchangeable. “We should improve transportation” is a policy goal. A city ordinance authorizing a transit levy is a law. The city council is an institution.

The rule of law means public power operates under law rather than personal whim. It includes the idea that officials are subject to legal limits. Rule by law can describe something weaker: rulers use laws as instruments of control while shielding themselves from accountability. A rule being printed does not, by itself, make the system fair.

Completed example — A bridge dispute

Original teaching scenario: A town’s bridge is unsafe. The council has legal power to approve repairs. The mayor announces a repair contract without the council vote required by the town charter. Residents agree the bridge needs repair, but several challenge the contract.

Question: Which conclusion best explains their objection? A. Residents oppose all public services. B. Agreement about a goal does not remove limits on an official’s authority. C. Mayors never have executive authority. D. The bridge is already safe.

Answer: B. The scenario separates the goal from the process. Repairing the bridge may be necessary, while bypassing the required vote may still exceed the mayor’s authority. A invents a broad attitude. C turns a specific limit into an absolute claim. D contradicts the first sentence. The evidence is the charter’s vote requirement, not a guess about residents’ motives.

This is the first habit to keep: identify who has authority, what that authority covers, and what procedure applies. “Something must be done” does not answer “Who may legally do it?” Urgency is real; it is not a magic permission slip.

Second Look — A Rule, a Reason, and the Authority Behind It

A collective-action problem happens when people need a shared result, but each person has their own reasons not to pitch in. Flood protection, public safety, and disease control affect many people at once. If everyone waits for someone else to contribute, useful work may not happen. Government can coordinate, finance, and enforce collective decisions, but those powers also create risks of waste, unequal treatment, and abuse. Explaining why government exists is not endorsing every action it takes.

The rule of law makes procedures and limits apply to public officials as well as others. A good goal does not, by itself, give anyone legal authority. In a fictional county, opening a new clinic may be necessary while a commissioner’s decision to sign the lease alone still skips the vote the county rules require. Both statements can be true. “But something had to be done” is not a magic constitutional permission slip, no matter how hard somebody bangs the damn table.

When you go from a unit notice to a civic source you have never seen, keep what someone wants separate from what they are allowed to do to get it. Identify the actor, the rule granting power, the required procedure, and evidence of what happened. A statement about popularity answers a different question from a statement about legal authority. Do not let an emotional argument quietly swap the question while you are trying to answer it.

Your Turn — Guided and Independent Practice — Practice Check SS1

Guided: A fictional unit notice is issued by someone with job authority, while a rumor is spread by someone with influence but no official role. Use power, authority, and legitimacy to explain the difference, then separate the analogy from constitutional government.

Guided answer: Both people may have power to affect behavior, but only the authorized official has recognized institutional authority for the notice. Legitimacy asks whether that authority is accepted as rightful. A prison chain of command can illustrate terms, but it is not the same system as elected constitutional government.

Independent: Which situation best illustrates rule of law? A. A policy exists only as rumor. B. A ruler changes penalties for enemies. C. The strongest person decides. D. Officials follow published legal limits and can be reviewed.

Independent answer: D. Rule of law binds public power to law and procedure. B is personal rule, C is raw power, and A lacks authorized law. Common mistake: assuming any written rule automatically proves legitimate limited government.




Chapter 2 — Comparing Forms of Government

GED® test targets: CG.a.1; SSP.2.a, SSP.4.a

A fictional education group voting on a discussion topic and an administrator assigning a work schedule use different decision methods. Neither alone tells you how the whole institution is governed. The same caution applies to countries: one election does not automatically prove democracy, and one powerful official does not tell you the entire constitutional structure. Labels need evidence or they are just fancy-ass name tags.

Who rules and how leaders are chosen

In a direct democracy, eligible people decide public questions themselves. In a representative democracy, they choose officials to decide many questions on their behalf. A referendum, a public vote on a proposed measure, can add a direct-democracy feature to a representative system. Democracy concerns political participation and accountability; it does not mean every resident has always been included.

A republic has public offices rather than a hereditary monarch as its defining head of state. Modern republics vary greatly. A country calling itself a republic does not prove it holds free elections. The United States is both a constitutional republic and a representative democracy. Those descriptions answer different questions and do not cancel each other out.

A monarchy has a king or queen. An absolute monarch holds extensive governing power. A constitutional monarchy limits the monarch through a constitution and other institutions; elected officials may do most governing. An oligarchy concentrates power in a small group. An authoritarian government restricts meaningful political competition and opposition. A totalitarian regime seeks unusually extensive control over political and social life. These categories can overlap rather than fit into neat, sealed boxes.

Presidential and parliamentary systems

In a presidential system, the executive and legislature have separate electoral foundations and terms. The U.S. president does not hold office simply because a majority in Congress continues to support the administration. Removal requires constitutional procedures, not an ordinary legislative vote of no confidence.

In a parliamentary system, the executive normally depends on support in the legislature. A prime minister may lead the majority party or a coalition, an agreement among parties to govern together. Losing parliamentary confidence can lead to a new government or election under that country’s rules. Neither system guarantees good decisions. Each distributes responsibility differently.









	Feature
	Presidential system
	Parliamentary system





	Executive leadership
	President has a separate constitutional office
	Prime minister normally emerges from legislative majority or coalition



	Legislative relationship
	Executive can remain despite opposition majority
	Executive depends on parliamentary support



	Common accountability route
	Elections and constitutional removal procedures
	Elections and confidence procedures





Completed example — Classify the evidence

Original teaching scenario: Voters elect a legislature. The largest party forms a coalition with a smaller party. Their agreed leader becomes prime minister. After the coalition breaks apart, the prime minister loses a confidence vote.

Question: Which feature most strongly identifies a parliamentary system? A. The country has voters. B. The executive depends on legislative support. C. The legislature contains many people. D. Political disagreement occurs.

Answer: B. Confidence is the decisive clue. Voting, legislatures, and disagreement occur in presidential systems too. A strong answer uses the feature that distinguishes the categories, not a feature they share.

A second conclusion is justified: the coalition’s breakdown changed the executive’s ability to govern. It does not prove the country became a dictatorship. Do not turn a change of government into a change of governmental system without evidence. A new driver does not automatically mean a different vehicle.

Who Chooses, Who Governs, and Who Can Remove Them?

Compare systems one question at a time. One concerns participation: who can meaningfully choose leaders or influence policy? Another concerns limits: what prevents rulers from acting arbitrarily? Another concerns distribution: where does authority sit geographically and institutionally? A monarchy can be constitutional and parliamentary, while a republic can be authoritarian. The words describe different features, so one country can fit more than one label.

In a parliamentary system, the executive government generally depends on legislative confidence. If a governing coalition loses that confidence, a new government or election may follow under the system’s rules. In a presidential system, separately selected branches generally hold office for defined terms. The executive does not normally lose office merely because an ordinary policy vote fails. Removing someone under the Constitution is a separate process from losing an argument in the legislature.

Authoritarian systems restrict meaningful political competition and concentrate power. Holding an election does not settle whether alternatives are genuine, opposition can organize, or voters can obtain independent information. On the other hand, disagreement and coalition bargaining do not by themselves prove a democracy is collapsing. Sometimes noisy conflict is evidence that power is actually contested instead of everybody being ordered to smile through the same bullshit.

For an unfamiliar passage, locate the distinguishing feature: hereditary succession, legislative confidence, meaningful electoral competition, or rule by a small group. Do not choose a category because the passage mentions a president or parliament. Official titles can hide very different setups. Explain the mechanism that places and keeps decision makers in power.

Your Turn — Guided and Independent Practice — Practice Check SS2

Guided: Compare democracy, authoritarianism, monarchy, and oligarchy by answering two questions: who selects leaders, and what limits their power?

Guided answer: Democracies give citizens a meaningful role in selection and use legal limits and accountability. Authoritarian systems concentrate power and restrict competition. Monarchy places a hereditary ruler at the top, although constitutional monarchs may have limited roles. Oligarchy concentrates rule in a small group. Real governments can combine features.

Independent: A country holds elections, but opposition parties are banned and the ruler controls courts and media. Which label fits best? A. Fully competitive democracy. B. Stateless society. C. Direct democracy. D. Authoritarian system with elections.

Independent answer: D. Elections alone do not create meaningful competition or limited power. A ignores the restrictions, C requires citizens voting directly on policy, and B means no state government. Common mistake: classifying a system by one feature instead of the whole structure.




Chapter 3 — Ideas Behind Constitutional Government

GED® test targets: CG.b.1, CG.b.2, CG.b.3, USH.a.1; SSP.4.a, SSP.5.a

Anyone who has lived under a posted quiet-hours rule knows the first question people ask: who made this, and why should it bind me? A town council sets a curfew for teenagers and says, “This rule exists for public order.” A parent answers, “Order does not explain every restriction.” That disagreement opens a larger question: what justifies authority, and what limits should it have? Constitutional thinkers argued about this long before any modern town council. Their terminology names real arguments, not a secret vocabulary club designed to piss students off.

Natural rights and consent

Natural rights philosophy holds that people possess rights by virtue of being human, rather than only because a ruler grants them. John Locke’s arguments about rights and government by consent influenced revolutionary political thought. A social contract is the idea that political authority rests on an agreement about governing and protection. It is a theory of legitimacy, not necessarily an actual document everyone signed.

Popular sovereignty means the people are the ultimate source of political authority. Consent of the governed means government’s legitimacy rests on the people’s acceptance, expressed through institutions such as elections and constitutional ratification. These principles raise a difficult historical question: who counted as “the people”? Enslaved people, women, many people without property, and Indigenous nations did not share equal political power in the founding United States.

Constitutionalism means government is limited by fundamental rules. A written constitution can specify powers and rights, but meaningful constitutionalism also depends on officials following limits and institutions enforcing them. Paper can record a promise. It cannot enforce itself.

Older ideas and their limits

Magna Carta, first issued in England in 1215, constrained royal authority in a conflict involving the king and powerful barons. It was not a modern declaration of equal rights for everyone. Later generations drew on its association with lawful limits and due process. The English Bill of Rights of 1689 further restricted royal power and strengthened Parliament. The Mayflower Compact of 1620 recorded an agreement among male signers to form a political community and obey its laws. It did not represent the consent of all people already living in the region. [S3, S8]

Montesquieu’s separation-of-powers argument influenced the idea that governmental functions should be divided to reduce abuse. Republican traditions stressed public responsibility and representative institutions. The American constitutional system drew from several sources; it was not one philosopher’s idea copied straight into law.

Completed source reading — An ideal and its application

Primary source, Declaration of Independence, 1776: “Governments are instituted among Men, deriving their just powers from the consent of the governed.” [S4]

The central idea is that legitimate political power comes from the governed. The word just means rightful in this sentence, not “only” or “recently.” Context controls meaning. The statement supports popular sovereignty; it does not describe the complete voting population of 1776.

Question: Which judgment best fits both the quotation and its historical setting? A. All residents could vote in 1776. B. The declaration expressed a consent principle that the society applied unequally. C. Consent means a king inherits power. D. The quotation lists election procedures.

Answer: B. It distinguishes the principle from actual inclusion. A imports a false claim. C reverses the meaning. D mistakes a general justification for detailed rules. You can recognize an influential ideal and examine its contradictions at the same time. Honest history requires both.

Second Look — Ideas Become Tools for Judging Power

Natural-rights theories hold that people have rights that do not depend on whether a ruler feels like granting them. Social-contract theories explain government through an agreement, actual or imagined, to establish authority for shared purposes. Consent of the governed connects legitimate rule to the people subject to it. These ideas did not add up to one single political program, but they gave people a yardstick for criticizing inherited or arbitrary power.

Republicanism emphasizes government through public institutions and representatives rather than hereditary personal rule. Constitutionalism means binding government through higher rules and structures. A written constitution alone does not guarantee constitutionalism if officials ignore it without consequence. The distinction is between having impressive paperwork and having enforceable limits. Anyone who has seen a rule look different in practice understands why that gap matters.

The Declaration’s rights and consent principles provided an argument for independence. Yet slavery, exclusion of women from political equality, and displacement of Indigenous nations coexisted with those ideals. Recognizing the contradiction does not require pretending the principles had no later influence. Reformers repeatedly used the professed ideals to challenge unequal practices. A claim can be historically influential and selectively applied at the same time.

When a GED source invokes consent, identify the principle and then read its historical setting. Do not assume all residents actually voted or that every author meant equal inclusion. Compare what the text argues, whom its political community included, and how institutions operated. Honest interpretation keeps the ideal and the contradiction together instead of polishing the history until every uncomfortable fact disappears.

Your Turn — Guided and Independent Practice — Practice Check SS3

Guided: Explain how natural rights, social contract, republicanism, and consent of the governed influenced constitutional thinking.

Guided answer: Natural-rights theory says people possess rights government should protect. Social-contract theory treats government as arising from an agreement for mutual protection. Consent means legitimate power comes from the governed. Republicanism uses representatives and civic institutions instead of hereditary rule.

Independent: Which idea is most directly expressed by “governments derive their just powers from the consent of the governed”? A. Judicial precedent. B. Divine right. C. Popular sovereignty. D. Mercantilism.

Independent answer: C. Popular sovereignty locates ultimate political authority in the people. B puts authority in divine monarchy, A concerns court decisions, and D is an economic policy. Common mistake: memorizing names without connecting the words to the actual claim.




Chapter 4 — Majority Rule, Minority Rights, and Limited Power

GED® test targets: CG.b.4, CG.b.8; SSP.1.a, SSP.6.c

Imagine a fictional class voting on which supplied article to discuss. The winning choice controls that topic under the class rules; it does not authorize the majority to decide what everybody else reads. The analogy is limited, but the logic is useful: winning a decision grants only the authority attached to that decision. It is not a blank check with “because we won” written across the damn top.

Winning does not create unlimited authority

Majority rule means a decision follows the preference of more than half of the relevant voters or decision-makers. Minority rights protect people who do not belong to that majority. Here minority can mean a political minority as well as a racial, religious, or other group. A temporary majority does not get to erase every constitutional protection of those who lost.

A plurality is the largest share, even when it is less than half. If candidates receive 45, 35, and 20 percent, the first has a plurality but not a majority. Some elections use plurality rules; others require a majority or a runoff. Read the stated rule instead of assuming every election works alike.

Limited government means public officials have bounded powers. Separation of powers assigns different functions to different branches. Checks and balances give branches ways to limit one another. Federalism divides authority between national and state governments. These are related safeguards, but they operate in different directions: across branches and across levels.

A distinction worth keeping

Civil liberties protect freedoms against improper governmental interference. Civil rights concern equal treatment and protection from unlawful discrimination. Freedom of speech is commonly discussed as a civil liberty. Equal access protected by antidiscrimination law is commonly discussed as a civil right. The categories overlap in real cases.

Rights can come into tension: a public gathering may involve speech, movement, safety, and other people’s access to a street. Having a right does not, by itself, tell you whether a particular restriction is valid or invalid. The legal question depends on the rule, the governmental reason, and the applicable constitutional standard. For GED reasoning, identify the principle shown by the supplied facts. Do not invent a court ruling the passage does not give.

Completed example — Count first then interpret

Original town-election data: 1,000 valid votes are cast. Candidate A receives 460, B receives 340, and C receives 200. The stated rule awards the office to the largest vote total.

A’s share is 460 ÷ 1,000 × 100 = 46 percent. A wins under the plurality rule. A does not have a majority because 46 percent is below 50 percent. A sentence claiming “most voters selected A” is misleading if most means more than half. The precise statement is “A received more votes than either other candidate.”

Question: After winning, A proposes banning criticism of the administration. Which principle most directly challenges the proposal? A. Officials inherit authority. B. Winning a plurality creates unlimited power. C. Losing voters must agree with the winner. D. Constitutional liberties limit what elected officials may do.

Answer: D. Electoral victory and constitutional authority are different matters. The vote count establishes who wins under the given rule, not whether every later policy is lawful. This example combines quantitative accuracy with constitutional reasoning. Both parts matter; a correct percentage cannot rescue a bad conclusion.

Second Look — Winning a Vote Is Not Winning Unlimited Power

Constitutional limits restrict what even a winning majority may do. Rights protect individuals and groups against certain government actions; procedures establish how legitimate decisions are made. This does not mean every minority preference defeats a law. It means political victory and constitutional validity are separate questions. A passage can establish one without establishing the other.

Minority in this context can mean a political group with fewer votes, not only a demographic category. Coalition membership can change from issue to issue. Protecting participation, expression, and fair procedures matters partly because today’s majority can become tomorrow’s minority. The system’s protections are not supposed to disappear whenever the people using them annoy the people in charge.

On the GED® test, an answer may tempt you to infer unlimited authority from a large election margin. Reject that jump. Use the voting rule to identify the winner and the constitutional rule to evaluate the later action. The same source may require numerical reasoning and rights reasoning. Getting the percentage right does not rescue a constitutional claim built out of bullshit.

Your Turn — Guided and Independent Practice — Practice Check SS4

Guided: A majority votes to ban a small religious group from meeting. Explain why majority rule alone does not settle whether the decision is constitutional.

Guided answer: Constitutional democracy combines majority decision-making with protected rights and limited government. The First Amendment and Fourteenth Amendment (Chapters 9–10) may constrain what a majority can do. A vote supplies political support, not automatic constitutional permission.

Inside guided: Fifteen people in a dayroom vote on which movie to watch, and 9 pick a comedy. The winners then say the 6 who voted for a drama can’t vote on next week’s movie. Which part is majority rule, and which part goes beyond it?

Answer: 9 of 15 is 60 percent, a majority, so picking the comedy is majority rule. Shutting the 6 out of the next vote goes beyond the decision that was voted on: winning one choice does not give the majority power over the losers’ other rights. (This is an analogy for the idea, not a description of any facility rule.)

Independent: Which statement best reflects limited government? A. Courts must obey every opinion poll. B. Government can do anything after an election. C. Government may act only within constitutional and legal authority. D. Minority rights cancel all laws.

Independent answer: C. Elections do not erase legal limits. A misunderstands courts, and D overstates rights as if no generally applicable laws can exist. Common mistake: treating majority rule and individual rights as all-or-nothing enemies.




Chapter 5 — Reading Social Studies Sources Without Getting Played

GED® test targets: Skills chapter: SSP.2.a, SSP.5.a, SSP.5.b, SSP.5.c, SSP.5.d, SSP.8.a

In a fictional incident, a posted notice says a room closed for maintenance, a participant says the closure interrupted class, and a work log says a pipe needed repair. Those accounts can all contain truth. Perspective affects what each source notices and emphasizes. Picking the account you like best is not analysis; it is taking sides before the evidence has even unpacked its shit.

Start with the source rather than the volume

A primary source comes from the time or direct experience being studied: a law, diary, speech, photograph, census record, or interview with a participant. A secondary source analyzes or explains evidence later. A history chapter about a strike is secondary; a striker’s letter from the strike is primary. The same object can serve different roles for different questions. A later history textbook is a primary source for studying what schools taught when that textbook was published.

Primary does not mean perfectly true. A witness can misremember, omit facts, or lie. Secondary does not mean second-rate. A careful historian may compare evidence unavailable to any single witness. Credibility means how much confidence a source deserves for a particular claim. Check authorship, date, audience, purpose, access to evidence, and agreement with independent evidence.

An explicit statement is directly written. An inference is a conclusion drawn from evidence. A central idea is the main point that organizes a text. A claim is an assertion that may need support. Evidence is the information used to support it. An assumption is something the argument takes for granted. Those words will follow us through every unit because they are the working parts of an argument.

Completed paired-source analysis

Source A, original fictional campaign leaflet: “Our new bus route rescued the whole neighborhood. Every worker now reaches work easily.” Source B, original fictional transit report: “After the route opened, average weekday ridership rose from 200 to 320 trips. A survey of 80 riders found that 52 reported shorter commutes. The survey did not include residents who never used the service.”

Question: Which conclusion is best supported? A. Every worker benefited. B. Ridership fell. C. Evidence supports increased use and benefits for some surveyed riders. D. The route caused all local employment growth.

Answer: C. Trips rose by 120, and 52 of 80 surveyed riders reported shorter travel. That is 52 ÷ 80 = 0.65, or 65 percent. The leaflet’s every and whole reach beyond the data. The survey does not describe all workers, and the passage supplies no employment data. A polished slogan is still a slogan, damn it. Test its scope.

The report has a useful limitation: it identifies whom the survey excluded. Admitting that makes the report easier to read correctly. It does not make the report worthless. Sampling bias occurs when the people observed do not adequately represent the population being discussed. Surveying riders can help describe riders; it cannot automatically describe everyone in the neighborhood.

A reliable reading sequence

First establish what the question asks: central idea, evidence, inference, comparison, or calculation. Then identify the source and read for that purpose. Separate the actual statement from your prior knowledge. Find the strongest supporting detail. Finally, test the answer’s scope: some is not all, followed is not caused, and could is not must. A response may sound reasonable yet fail because it claims more than the evidence supports.

Second Look — Conflicting Accounts Need More Than a Loyalty Test

A primary source comes from the period or direct context being studied: a letter, photograph, law, diary, or record. A secondary source interprets earlier evidence, such as a historian’s later explanation. The distinction depends partly on the question. A later history book is secondary evidence about an earlier war but primary evidence about how that later author interpreted the war. Primary does not mean automatically accurate.

Context includes time, place, institutions, audience, and circumstances. Purpose concerns what the source is trying to accomplish. Bias is a tendency that can shape selection and presentation, not a magic label that makes every sentence false. An official notice may accurately report a decision while omitting its consequences. A participant may accurately report a consequence without knowing the full decision process.

Corroboration compares independent evidence. Three articles copied from one announcement are not three independent confirmations. A maintenance record, dated photograph, and participant account may contribute genuinely different evidence. Notice whether sources agree about events, disagree about causes, or merely focus on different aspects. Two sources that stress different things are not necessarily contradicting each other.

For genuine historical material, use the same method: identify author, date, audience, central claim, supporting details, and limits. A wartime government statement is evidence of official justification; it does not prove that justification was sound. A diary is evidence of one person’s experience, not a census of everybody’s experience. Let each source answer what it can, and do not promote it to a job it cannot do.

Official Target Spotlight — Author Credibility (SSP.5.d)

Before you believe a damn thing, ask who’s talking and what they get out of it. Credibility asks whether this author is in a position to know, and whether they have a reason to slant the story. Check who wrote the source, what they saw firsthand, what training or position they hold, and what they gain if you believe them. A doctor writing about a disease she studies has relevant expertise; a company selling a cure has a financial interest. Credibility is not the same as agreeing with the author.

Practice: Which source is most credible for last month’s national unemployment number? A. A newspaper column quoting a campaign spokesperson. B. A report from the Bureau of Labor Statistics. C. A staffing company’s ad saying “jobs are everywhere.” D. A survey of businesses in one town.

Answer: B. The Bureau of Labor Statistics is the federal agency that collects and publishes that data. A passes along a source with a political interest, C has a financial interest in the message, and D is too narrow to describe the whole country.

Your Turn — Guided and Independent Practice — Practice Check SS5

Guided: A source says, “The policy reduced waiting time by 20 percent.” Identify the claim, the evidence needed, and one question about the source’s perspective or method.

Guided answer: The claim is that the policy caused or accompanied a 20% reduction. Needed evidence includes before-and-after values, comparable periods, definitions, and other changes. Ask who collected the data, why, and whether the source measured waiting time consistently.

Independent: A newspaper published in 1912 describes a strike. It is A. useless because it has perspective. B. automatically unbiased. C. a modern secondary source. D. a primary source for how that newspaper represented the event at the time.

Independent answer: D. It is contemporaneous evidence, but perspective still matters. B confuses primary with neutral, C misdates it, and A throws away useful evidence. Common mistake: treating bias as a reason to ignore a source instead of analyze it.

Unit 1 Check (Social Studies) — Inside, Mixed, and Unfamiliar Practice

Inside independent: A GED class agrees on rules for discussion, and the teacher can enforce them. Is the teacher acting on power alone or on authority? Explain the difference.

Answer: Power is the ability to make others act. Authority is power that people accept as legitimate because it rests on recognized rules. The teacher’s role comes from the program’s rules and the class’s agreement, so it is authority, limited to running the class (Chapter 1).

Mixed: In a town of 2,000 voters, 1,100 vote yes on a measure. What percent voted yes? Is that a majority? Can the winning side use the vote to stop the losing side from criticizing the measure?

Answer: 1,100 ÷ 2,000 × 100 = 55 percent, a majority. No. Majority rule decides the measure, but it does not erase minority rights such as free speech (Chapter 4).

Unfamiliar (GED-style): In which form of government does one ruler hold extensive power, usually by inheriting the position? A. Representative democracy. B. Direct democracy. C. Absolute monarchy. D. Oligarchy.

Answer: C. An absolute monarch inherits the throne and holds extensive governing power. A and B place power with citizens, and D places it with a small group (Chapter 2).

Unfamiliar (GED-style): A pamphlet paid for by a soda company urges voters to reject a tax on sugary drinks. What should a careful reader notice first? A. The pamphlet must be neutral because it is printed. B. Pamphlets are always false. C. Taxes are never debated. D. The author has a financial interest that may shape its point of view.

Answer: D. Knowing who paid for a source helps you weigh its purpose and possible bias; it does not prove every claim false. A and B are absolute claims, and C is unrelated (Chapter 5).

Ready to move on: get all four right with your reasoning written out. If you miss one, go back to the chapter named in its answer. With four questions, our 80% study goal means all four, on your first try, without help.

Unit 1 source notes: The governmental distinctions are explained through original teaching scenarios. Founding principles and historical documents draw on [S3–S8]. The reading approach corresponds to GED social studies practices in [S1–S2].




Unit 2 — The Constitution

Inside-to-GED Bridge — Dividing Government Power

Imagine three separate jobs: writing a rule, carrying it out, and reviewing whether it conflicts with a higher rule. That rough analogy can help you remember legislative, executive, and judicial functions. It does not make a warden Congress, an officer the president, or a hearing officer the Supreme Court.

The Constitution divides and shares power through separation of powers, checks and balances, and federalism. The Bill of Rights protects specified liberties, while later amendments changed citizenship, equality, voting, and government authority.

Constitutional rights involving incarcerated people can provide historical civic examples, but this curriculum teaches GED civics, not personal legal advice. A case’s historical holding, current doctrine, facility policy, and an individual’s facts are different categories.

The Constitution establishes the national government’s basic structure. Reading it requires attention to powers, limits, and changes over time. This unit explains the document’s organization, the division of authority, the amendment process, and protections that later generations fought to make meaningful.




Chapter 6 — Reading the Constitution as a Structure

GED® test targets: CG.c.1, CG.c.4; SSP.1.a, SSP.3.a

A fictional policy binder can contain sections assigning jobs, setting procedures, and limiting discretion. That helps you recognize document structure, but the Constitution is not a facility handbook with a fancier cover. It establishes the national government and higher legal rules. Learn where the powers come from and what limits them. Memorizing “We the People” without understanding the rest is not going to teach this bastard.

The Preamble and the seven articles

The Preamble introduces the Constitution’s purposes. Its opening phrase, “We the People,” identifies the claimed source of authority. The Preamble is not a list of separate, unlimited powers. To understand who may do what, look to the operative provisions: the parts that establish institutions, powers, and procedures. [S5]

Article I establishes Congress, the legislative branch. Article II establishes the presidency, the executive branch. Article III establishes the Supreme Court and the federal judicial framework. Article IV concerns relationships among states and aspects of federal-state relations. Article V explains amendment. Article VI addresses matters including constitutional supremacy and public officials’ obligations. Article VII sets the original ratification rule.

Ratification means formal approval. The Constitution was signed in 1787; the new government began operating in 1789 after ratification. Those dates describe different events. The Bill of Rights, the first ten amendments, was ratified in 1791. A timeline should preserve the sequence rather than cram signing, approval, and operation into one moment.









	Year
	Development
	Meaning





	1787
	Convention signs proposed Constitution
	Delegates complete a proposed governing framework



	1788
	Required ninth state ratifies
	Original ratification threshold is reached



	1789
	New federal government begins
	Institutions operate under the Constitution



	1791
	Bill of Rights ratified
	Ten amendments become part of the Constitution





Enumerated, implied, and reserved powers

Enumerated powers are expressly listed. Congress’s powers include taxation, borrowing, regulation of interstate and foreign commerce, and declaring war. Implied powers are reasonably connected to carrying out granted powers. The Necessary and Proper Clause supports legislation for executing constitutional powers; it does not give Congress authority to do absolutely anything it finds convenient.

Reserved powers are powers retained by the states or the people rather than delegated to the federal government or prohibited to states. Concurrent powers are shared, such as forms of taxation. Prohibited powers are powers the Constitution denies. Reading authority requires all these categories, not just a list of what officials would like to do.

Completed example — Locate the relevant provision

Original teaching scenario: A reader wants to know how the Constitution can be formally changed. A second reader wants to know which branch the Constitution establishes to make federal laws.

The first reader needs Article V. The second needs Article I. Article II is tempting because the president is highly visible, but visibility does not determine legislative authority. A president can recommend legislation and sign or veto bills; Congress is the national legislature.

Question: Which inference follows from the Constitution’s organization? A. One article gives all power to the president. B. The document distributes functions and establishes procedures. C. Amendments are ordinary executive orders. D. Every state constitution is identical.

Answer: B. The different articles specify different jobs and relationships. A and C contradict the structure. D makes a claim the evidence does not address. Organizational features—articles, headings, dates, and cross-references—help you locate evidence before you interpret it.

Second Look — Read the Constitution Like a Structure, Not a Magic Spell

The Preamble states purposes; the articles establish institutions and relationships. Article I gives Congress legislative powers, Article II establishes the presidency, and Article III establishes the judicial branch. Articles IV through VII address relationships among states, amendment, supremacy and obligations, and ratification. This organization helps you locate relevant evidence before interpreting it. A statement of purpose is not automatically a grant of any power needed to achieve that purpose.

Enumerated powers are listed powers. Implied powers are means reasonably connected to carrying out granted powers under constitutional authority. The Necessary and Proper Clause helps Congress implement its enumerated responsibilities, while other provisions constrain what it may do. Necessary and proper does not mean “whatever the hell sounds useful.” Read the grant and the limitation together.

A constitutional amendment changes the higher rules through a special process. A statute is enacted through ordinary legislative procedures within those rules. A regulation implements statutory authority through an administrative process. An executive order directs executive action within applicable authority. Different legal forms have different sources and limits; they are not interchangeable just because each one arrives on official-looking paper.

In an unfamiliar GED source, identify which level of authority is doing the work. A proposed statute does not amend the Constitution merely by contradicting it. A preamble can explain a goal without supplying detailed procedure. Start with what kind of text it is, then connect it to what the institution actually did. Otherwise a familiar word can lure you into choosing an answer that is polished as hell and structurally wrong.

Your Turn — Guided and Independent Practice — Practice Check SS6

Guided: Locate these ideas in the constitutional structure: legislative power, executive power, judicial power, amendment process, federal supremacy, and reserved powers.

Guided answer: Articles I, II, and III establish the three federal branches. Article V governs amendments. Article VI contains the Supremacy Clause. The Tenth Amendment reserves undelegated powers to states or the people, subject to the Constitution.

Independent: The Necessary and Proper Clause mainly supports A. abolition of states. B. unlimited presidential authority. C. implied powers used to carry out enumerated powers. D. jury verdicts.

Independent answer: C. Congress may choose appropriate means for listed powers. A and B erase federalism and constitutional limits; D concerns courts. Common mistake: reading one clause alone without seeing how constitutional provisions interact.




Chapter 7 — Federalism and Layers of Government

GED® test targets: CG.b.9, CG.c.3, CG.c.4; SSP.2.b

A fictional work assignment may involve a unit supervisor, facility administration, and a central office. That can introduce several levels of responsibility, but U.S. federalism is not simply the same chain of command enlarged. States are not federal departments. Local governments, states, tribal nations, and the national government have different legal foundations. Flattening them into “the higher boss always decides” is convenient bullshit, not civics.

Dividing authority by level

Federalism divides governing authority between the national government and states. It differs from separation of powers, which divides functions among branches within a government. A dispute between Congress and the president concerns branches. A dispute between a state and the national government concerns levels. Confusing the two will send an otherwise good answer straight into the ditch.

The national government handles matters such as foreign relations, national defense, and regulation of interstate commerce within constitutional limits. States exercise broad responsibilities for areas such as education, public health, family law, and criminal law, subject to federal constitutional requirements and applicable federal law. Local governments receive authority through state law and state constitutions. Their exact powers differ.

Tribal nations have inherent sovereignty: governing authority that predates the United States. Their relationship with federal and state governments is shaped by treaties, statutes, and court decisions. They are not simply another kind of city or county. Jurisdiction—the authority to make or apply law in a place or case—can be complex, especially in Indian country. A classroom model must not erase that distinct status. [S5–S6, S19]

Supremacy and shared work

Under the Supremacy Clause, the Constitution, valid federal laws made pursuant to it, and treaties are supreme law. That does not mean every national official wins every disagreement with a state. The federal action must itself fall within lawful authority. Preemption occurs when valid federal law displaces conflicting or otherwise covered state law under the applicable legal rules.

Governments also cooperate. Federal funding may support a program that states administer and local agencies deliver. Shared financing does not make every participant responsible for the same decision. A question may ask who funds a program, who sets eligibility rules, or who provides the service. Read that verb carefully.

Completed example — Trace the responsibility

Original teaching scenario: A federal statute funds water-system improvements. A state agency awards grants under the statute. A city hires workers to replace pipes. A resident says, “The city crew did the work, so the federal government had no role.”

The claim is contradicted by the funding information. The city carried out the project, the state administered grants, and the federal law supplied funding authority. The best description is intergovernmental cooperation.








	Action in the scenario
	Responsible level





	Establish the grant program by federal statute
	National



	Award grants under the program
	State



	Hire the pipe-replacement crew
	Local





Question: What additional fact would be needed to identify who selected the particular streets? A. Which government made the street-selection decision. B. The crew’s favorite political party. C. Whether pipes existed in ancient Rome. D. The president’s age.

Answer: A. The passage supplies funding and implementation details but leaves street selection unstated. A responsible reader identifies the missing information rather than pretending the hierarchy answers every question.

Second Look — Different Levels Do Not Mean One Endless Chain of Command

Federalism divides governing authority between national and state governments. Some powers are national, some reserved to states or the people, and some shared. The federal government regulates naturalization and coins money; states exercise broad authority over many local matters subject to constitutional limits. Both levels can tax. The question is which authority applies to the specific action, not which office sounds most important.

Concurrent powers overlap, so a program can involve several governments. A road project might use federal funding, state standards, and local implementation. Money source, rulemaking authority, and day-to-day responsibility can differ. A passage saying Washington helped pay for a project does not prove a federal official picked every street or hired every worker. Follow the actual verbs in the account.

Federal supremacy applies to valid federal law within constitutional authority when it conflicts with state law. It is not a rule that every federal preference defeats every state decision. Reserved powers are also not a permission slip for states to violate constitutional protections. People can fight over where that line sits, and courts can settle it. Distinguish the general principle from any particular current legal dispute.

The GED® test may describe one state experimenting with a policy while others choose differently. That can illustrate decentralized authority and variation, not necessarily unlawful defiance. Ask whether the passage establishes a conflicting federal requirement. If it does not, do not invent one. “Different” is not a synonym for “illegal,” no matter how much somebody wants to act like the whole damn country has one policy binder.

Your Turn — Guided and Independent Practice — Practice Check SS7

Guided: A city regulates local zoning, a state licenses drivers, and the federal government sets naturalization rules. Use federalism to explain why different levels act.

Guided answer: Federalism divides authority between national and state governments, while local governments exercise authority granted by states. The Constitution assigns some national powers, states retain broad police powers, and conflicts can trigger supremacy questions.

Independent: Which is a concurrent power? A. Coining money by states. B. Taxation by both federal and state governments. C. Declaring war by counties. D. Granting titles of nobility.

Independent answer: B. Both levels tax. A and C are not valid state or local powers under the Constitution, and D is prohibited. Common mistake: assuming “federalism” means every level has equal authority over every subject.




Chapter 8 — Separation of Powers and Checks and Balances

GED® test targets: CG.b.5, CG.b.6, CG.c.1; SSP.3.b

Separate people can write a facility policy, carry it out, and review complaints about it, but those functions do not make the facility a constitutional government. Use the analogy to see different jobs, then leave it behind. The founders divided federal power because concentrating lawmaking, enforcement, and judgment creates obvious dangers. Checks and balances means branches have tools to limit one another, not merely different office signs.

Different jobs with overlapping controls

The legislative branch makes federal laws, authorizes spending, and conducts oversight. The executive branch carries out laws and administers national policy. The judicial branch resolves cases within its jurisdiction and interprets applicable law. These descriptions identify central functions; they do not mean the branches never interact.

Checks and balances are the ways institutions restrain or influence one another. The president can veto a bill. Congress can override a veto with a two-thirds vote in each chamber. The president nominates federal judges, while the Senate gives or withholds consent. Courts can review governmental action in appropriate cases. Congress can change statutes within constitutional limits, and the Constitution can be amended through Article V.

Impeachment is a formal accusation by the House of Representatives. It does not itself remove a president or other covered official. The Senate conducts the trial, and conviction requires two thirds of senators present. Acquittal means the Senate did not convict; it is not a judicial finding about every possible legal question. Criminal prosecution and constitutional impeachment are separate processes. [S5]

Read the direction of the check

Ask which branch acts and which branch’s action is limited. A veto is executive action checking legislation. Senate confirmation is legislative participation in appointments. Judicial review is a court’s examination of legality or constitutionality in a case. Judicial review does not mean judges can give advice on any political disagreement whenever they feel like it.

An independent judiciary is a court system able to decide cases without simply obeying political officials. Independence does not mean judges have no legal obligations or that every decision is beyond criticism. It protects a decision-making function within a constitutional system.

Completed example — Veto arithmetic

Original simplified scenario: A bill passes both chambers. The president vetoes it. For this example, all 435 House members and all 100 senators vote, and the stated override requirement is two thirds in each chamber. The House votes 290 to override; the Senate votes 66 to override.

Two thirds of 435 is 290. Two thirds of 100 is 66⅔, so at least 67 Senate votes are needed. You cannot cast two thirds of a person’s vote. The House reaches the threshold; the Senate does not. The override fails because both chambers must meet the requirement.

Question: Which statement is accurate? A. The House alone overrides the veto. B. A combined total across Congress decides the outcome. C. The Senate falls one vote short under the stated conditions. D. Every veto permanently prevents similar legislation.

Answer: C. The chambers are assessed separately. A and B ignore that requirement. D is too broad; lawmakers may revise legislation or consider later proposals. The example’s full-attendance assumption makes the arithmetic clear. In actual proceedings, applicable voting rules and participation matter. Always use the conditions supplied rather than quietly replacing them with another situation.

Why the Hell Divide the Power?

Congress makes federal statutes and controls appropriations. The executive carries out federal law. Courts decide cases and interpret applicable law. Separation of powers assigns functions; checks and balances connects those functions through limits. Congress can fund an authorized program, the president can veto legislation, and courts can consider constitutional challenges in cases within their jurisdiction. No branch gets a universal “because I said so” card.

Trace a veto carefully. Both chambers pass identical text; the president rejects it with a veto; each chamber can override by the required two-thirds vote. In a supplied full-participation model, 290 of 435 House votes meets two-thirds, but 66 of 100 Senate votes falls short of 67. Do not add the chambers together. Each must satisfy its own threshold. Arithmetic is part of understanding the damn institution.

Other checks operate differently. The Senate considers many presidential nominations. Congress can conduct oversight and use impeachment procedures. The House impeaches, meaning it formally brings charges; the Senate tries impeachments, with the required vote for conviction. Impeachment is not automatically removal. Judicial review concerns constitutional validity in a case, not courts voting on whether they like a policy.

An unfamiliar passage may show delay or conflict between branches. That can be a consequence of the system’s design rather than proof the Constitution vanished. Identify the action, actor, and checking mechanism. Then evaluate what actually happened. A nomination, confirmation, investigation, charge, and conviction are different stages, and swapping them is how a headline starts feeding you horseshit.

Your Turn — Guided and Independent Practice — Practice Check SS8

Guided: Congress passes a bill, the president vetoes it, Congress overrides by the required supermajority, and a court later reviews a constitutional challenge. Identify each check.

Guided answer: The veto is an executive check on legislation. Override is a legislative check on the president. Judicial review is a court check on government action. Separation assigns different jobs; checks allow each branch to limit the others.

Independent: Which action is a Senate check on presidential power? A. Confirming or rejecting many appointments. B. Writing court verdicts. C. Commanding state juries. D. Amending the Constitution alone.

Independent answer: A. Senate advice and consent checks appointments. B belongs to courts, C is not a Senate role, and D requires a much broader amendment process. Common mistake: mixing branch functions because all of them work for government.




Chapter 9 — The Bill of Rights and Due Process

GED® test targets: CG.d.1, CG.d.2, CG.b.8; SSP.4.a

An institutional grievance can make procedure feel immediate: notice, records, deadlines, and review matter. But a grievance process is not identical to a lawsuit, and a classroom analogy cannot determine anyone’s legal rights inside. This chapter teaches constitutional principles and historical development, not individualized legal advice. Do not let familiar paperwork trick you into assuming the same rule governs every damn setting.

Ten amendments with different jobs

The First Amendment protects religious liberty, speech, press, assembly, and petition against governmental infringement within constitutional doctrine. The Second addresses keeping and bearing arms. The Third addresses quartering soldiers. The Fourth addresses unreasonable searches and seizures. The Fifth includes due process and protections related to self-incrimination, double jeopardy, and takings, among other provisions. The Sixth concerns criminal-prosecution protections, including counsel and trial rights. The Seventh addresses jury trial in certain civil cases. The Eighth addresses excessive bail, excessive fines, and cruel and unusual punishments. The Ninth warns against treating the list of rights as exhaustive. The Tenth addresses undelegated powers. [S6]

That list is a map. You still have to read the specific provision. Due process means government must act through legally adequate procedures and respect applicable constitutional protections. Equal protection concerns unjustified unequal treatment under law. A policy can raise one issue, both, or neither, depending on its facts.

Read carefully without inventing legal advice

The Bill of Rights originally restricted the federal government. Through the Fourteenth Amendment and judicial decisions, many protections have been applied to states through selective incorporation. The word selective matters: it happened gradually, and not every provision applies the same way in every setting.

Many constitutional protections apply to persons, not only citizens. Citizenship still matters for some political rights and offices. A criminal conviction does not make a person cease to be a person, but custody, conviction, and supervision can affect the application of particular rights. This chapter explains constitutional ideas; an individual legal question requires the current rule for the relevant jurisdiction and facts.

Primary source, Fifth Amendment excerpt: “nor shall any person ... be deprived of life, liberty, or property, without due process of law.” The ellipsis marks omitted text. It does not let us pretend this short excerpt holds every protection or exception in the amendment. [S6]

Completed example — Identify the principle

Original teaching scenario: A city ends a person’s benefit after recording the wrong income. Its procedure offers no notice of the reason and no opportunity to contest the record. The question asks which principle is most directly implicated by the missing procedure, not whether the person will win a particular lawsuit.

Choices: A. The amendment-ratification threshold. B. Hereditary monarchy. C. Comparative advantage. D. Due process.

Answer: D. Notice and a meaningful opportunity to respond are classic procedural concerns. The facts identify a process problem. A, B, and C address unrelated concepts. The answer does not require inventing a court holding or promising a legal remedy.

A second question asks which evidence would help evaluate the situation. The actual procedure, the basis for eligibility, the notice record, and the route for review would matter. The official’s personal popularity would not resolve whether the required process occurred. Evidence has to fit the question; being outraged does not tell you what the rule is.

Second Look — A Right, a Procedure, and a Remedy Are Different Questions

The Bill of Rights originally constrained the federal government. Through later Fourteenth Amendment doctrine, many protections came to apply against state and local governments. That process is called incorporation. It did not happen in one moment, and not every clause came to apply the same way everywhere. Keep how it developed over time separate from broad statements about what the Constitution means today.

Procedural due process asks what fair process is required before certain government deprivations. Notice tells a person what action or basis is at issue; an opportunity to respond lets relevant information be considered. A decision maker, applicable rule, factual record, and review route can all matter. Substantive due process concerns certain limits on what government may do, not merely how it does it. Same word family, different job.

On a GED-style source, match the protection to the issue the source states, and do not invent facts that are not there. A passage about lack of notice supports procedural analysis; it does not automatically prove every underlying decision is unconstitutional or guarantee a particular remedy. Strong emotion may be completely understandable, but it cannot substitute for the governing rule and evidence. That is the difference between explaining an argument and just shouting “rights” until the page gives up.

Your Turn — Guided and Independent Practice — Practice Check SS9

Guided: A law restricts a person’s liberty without notice or a meaningful chance to respond. Explain procedural due process and distinguish it from whether the law’s substance is constitutional.

Guided answer: Procedural due process asks whether government used fair procedures such as notice and an opportunity to be heard. Substantive questions ask whether government may impose the restriction at all. The exact protection depends on context and court doctrine.

Inside guided: A request form (some call it a kite) asks you to give a reason for your request. Why does a fair process ask for reasons, and why should the decision come with reasons too?

Answer: Reasons let the decision-maker judge the request on its facts, and reasons on the decision let you understand it and respond. Compare a store refund denied with no reason and no way to respond.

(A facility isn’t a courtroom. This just shows the idea.)

Independent: Which amendment protects against unreasonable searches and seizures? A. First. B. Tenth. C. Seventh. D. Fourth.

Independent answer: D. The Fourth Amendment addresses searches, seizures, and warrants. A protects expression and religion, Seventh civil juries in federal cases, and Tenth reserved powers. Common mistake: treating every criminal-procedure protection as the Fifth Amendment.




Chapter 10 — Amendments and the Expansion of Citizenship

GED® test targets: CG.c.5, USH.c.3, USH.d.2; SSP.3.a

A revised notice can say one thing while people live through something different when it gets carried out. That limited comparison helps you tell a legal change apart from enforcement, but a facility policy is not a constitutional amendment. Constitutional change requires a much more demanding process. Why the hell make it difficult? To permit change while making higher rules harder to alter through one temporary political victory.

Changing the Constitution

Article V provides two proposal routes: two-thirds votes in both houses of Congress, or a convention called by Congress after applications from two thirds of state legislatures. Ratification requires approval by three fourths of states through legislatures or conventions, as Congress specifies. The president does not sign a constitutional amendment into effect. Congress’s ordinary lawmaking process and Article V are different routes. [S5]

With 50 states, two thirds is 33⅓, so the state-application threshold is 34. Three fourths of 50 is 37.5, so ratification requires 38 states. Rounding down would fail the constitutional fraction. This is a threshold problem: the minimum whole number must meet or exceed the requirement.

Changes that altered participation

The Thirteenth Amendment abolished slavery and involuntary servitude except as punishment for crime where the person has been duly convicted. The Fourteenth established national and state citizenship for people born or naturalized in the United States and subject to its jurisdiction, and imposed due-process and equal-protection obligations on states. The Fifteenth prohibited denying the vote on account of race, color, or previous condition of servitude. Their language and later enforcement belong together; ratification did not instantly end racial subordination. [S7]

The Seventeenth established direct election of U.S. senators. The Nineteenth prohibited denying voting rights on account of sex. The Twenty-Fourth barred poll taxes in federal elections. The Twenty-Sixth prohibited denying the vote on account of age to citizens eighteen or older. These changes removed specific barriers; they did not mean every obstacle was gone for everyone.

Other amendments changed governmental operation. The Twelfth revised presidential electoral procedures. The Sixteenth authorized income taxation without apportionment among states. The Twentieth changed term-start dates. The Twenty-Second limits a person to being elected president twice. The Twenty-Fifth addresses presidential succession and inability. The Eighteenth established national alcohol prohibition, and the Twenty-First repealed it. Amendments can expand rights, reorganize institutions, or reverse earlier policy.

Completed example — Law versus amendment

Original teaching scenario: Congress passes a law by ordinary legislative procedures. Its supporters say the law has therefore amended the Constitution. No Article V ratification occurs.

Question: Which evaluation is strongest? A. Any federal law automatically changes the Constitution. B. Popular support substitutes for ratification. C. The claim confuses ordinary legislation with constitutional amendment. D. Only the Supreme Court can propose amendments.

Answer: C. An ordinary statute can change legal policy but cannot use its own passage to bypass Article V. A and B erase the required process. D invents a proposal route.

Now suppose 37 states ratify a properly proposed amendment. The total is 37 ÷ 50 = 74 percent. That falls below 75 percent, so one more state is needed. “Almost enough” is not enough when the rule is a specified threshold. The same discipline applies when reading election returns, legislative votes, and economic percentages.

Second Look — Changing the Rules Does Not Instantly Change Every Outcome

Article V separates proposal from ratification. The familiar route requires two-thirds of both houses of Congress to propose an amendment and ratification by three-fourths of the states. The Constitution also provides a convention route for proposal and allows Congress to specify state legislatures or state conventions for ratification. The president does not veto constitutional amendments. Do not drag the ordinary bill process in where it does not belong.

With 50 states, three-fourths is 50 × 0.75 = 37.5, so at least 38 states are needed. Thirty-seven is below the threshold. The fact that it is close does not change the arithmetic or the constitutional requirement. Numerical thresholds mean something; rounding down because the result feels fair is not how this shit works.

The Reconstruction Amendments altered freedom, citizenship, and voting protections, but legal language met violent opposition and unequal enforcement. Later voting amendments addressed sex-based denial, poll taxes in federal elections, and age-based denial for citizens eighteen or older. Each change has a defined scope. A new protection can matter a lot without making every barrier disappear at once.

To read this history well, connect three things: what people demanded, the formal amendment, and evidence of how it was carried out. A timeline establishes sequence; laws, court records, organizing, and participation evidence help explain consequences. Do not treat an amendment as a magic eraser wiping out every conflict it addressed. The historical work is understanding what changed, what persisted, and why later movements still had to fight like hell over enforcement.

Official Target Spotlight — Women’s Suffrage (USH.d.2)

Women spent more than seventy years asking, arguing, and marching for a right that was supposed to belong to every citizen already. The Seneca Falls Convention (1848) issued the Declaration of Sentiments, modeled on the Declaration of Independence. Leaders such as Elizabeth Cady Stanton, Susan B. Anthony, and later Carrie Chapman Catt and Alice Paul used petitions, speeches, state campaigns, marches, and picketing. Some Western territories and states, starting with Wyoming Territory in 1869, let women vote before the national change. The Nineteenth Amendment, ratified in 1920, barred denying the vote on account of sex. Many women of color still faced barriers such as poll taxes, literacy tests, and citizenship restrictions.

Practice: Which came first? A. The Nineteenth Amendment is ratified. B. Wyoming Territory lets women vote. C. The Seneca Falls Convention meets. D. Suffragists picket the White House.

Answer: C. Seneca Falls met in 1848. Wyoming Territory followed in 1869, the White House picketing in 1917, and the Nineteenth Amendment in 1920.

Your Turn — Guided and Independent Practice — Practice Check SS10

Guided: Connect the 13th, 14th, 15th, 19th, 24th, and 26th Amendments to the expansion of freedom, citizenship, or voting.

Guided answer: The 13th abolished slavery except as punishment for crime; the 14th established national citizenship and equal-protection and due-process rules; the 15th barred racial voting discrimination; the 19th barred sex-based voting denial; the 24th barred poll taxes in federal elections; the 26th lowered the voting age to 18.

Independent: Which amendment is central when a state denies equal protection? A. Third. B. Second. C. Fourteenth. D. Twenty-second.

Independent answer: C. The Fourteenth applies equal-protection and due-process limits to states. The others concern arms, quartering, and presidential term limits. Common mistake: assuming the original Bill of Rights was initially written to regulate every state action directly.

Unit 2 Check (Social Studies) — Inside, Mixed, and Unfamiliar Practice

Inside independent: A GED program handbook has numbered sections that set up how the program runs, plus a page of changes added later through a set process. How is this like the structure of the U.S. Constitution, and where does the comparison stop?

Answer: The Constitution’s articles set up the structure of government, and amendments are later changes added through the Article V process that become part of the Constitution. The comparison stops there: a handbook is not supreme law, and its changes do not need approval by Congress and the states (Chapters 6 and 10).

Mixed: Proposing an amendment through Congress takes two-thirds of both houses. If all 100 senators vote, what is the smallest number of Senate votes that meets two-thirds?

Answer: Two-thirds of 100 is 66.67, so 66 is not enough; the smallest number that meets two-thirds is 67 (Chapters 4 and 10).

Unfamiliar (GED-style): Which situation is an example of federalism? A. Voters choose a mayor. B. The president vetoes a bill. C. A court strikes down a law. D. A state sets its own driver’s license rules while the national government prints money.

Answer: D. Federalism divides power between the national and state governments. B and C are checks between branches, and A is an election (Chapter 7).

Unfamiliar (GED-style): Which amendment barred denying the vote on account of sex? A. Nineteenth. B. Fifteenth. C. Twenty-Second. D. Thirteenth.

Answer: A. The Nineteenth Amendment (1920) barred denying the vote on account of sex. B addresses race, C limits presidential terms, and D abolished slavery (Chapter 10).

Ready to move on: get all four right with your reasoning written out. If you miss one, go back to the chapter named in its answer. With four questions, our 80% study goal means all four, on your first try, without help.

Unit 2 source notes: Constitutional structure and excerpts are based on the National Archives transcriptions of the Constitution, Bill of Rights, and later amendments [S5–S7]. Tribal-sovereignty context is supported by [S19]. All numerical scenarios are original teaching examples.




Unit 3 — Government in Action

Inside-to-GED Bridge — From Rule to Action

A written policy does not carry itself out. People interpret it, assign resources, create procedures, and make decisions. Federal laws work through a more complex constitutional system involving Congress, the president, agencies, courts, states, and local governments.

A grievance process can introduce the idea that decisions may be reviewed, but it is not the same as judicial review or an appeal in court. Jurisdiction, authority, evidence rules, and remedies differ.

On the GED® test, trace the chain: proposal, lawmaking, implementation, dispute, and review. Then identify which institution has which job instead of assuming every government office can do every damn thing.

A constitutional diagram becomes useful when you can follow a real decision through it. This unit follows laws, agencies, courts, public budgets, and fights between institutions. It also shows you how to read process charts and how to tell what an official proposes from what the government has actually done.




Chapter 11 — Congress and the Making of Federal Law

GED® test targets: CG.c.1, CG.c.2; SSP.3.a

A proposal on a noticeboard is not an approved policy, and an approved policy is not proof that implementation has happened. That same paperwork lesson works for Congress. Introduced, reported, passed, enacted, funded, and implemented name different stages. If a headline quietly promotes a proposal to a law, it is moving the paperwork farther than the government actually did. Call that bullshit by its proper name: an unsupported claim.

Two chambers with different representation

Congress is bicameral, meaning it has two chambers: the House of Representatives and the Senate. House representation is apportioned among states by population, subject to constitutional rules, and representatives serve two-year terms. Each state has two senators, who serve staggered six-year terms. Equal state representation in the Senate and population-based representation in the House reflect different principles of representation.

The Speaker presides over the House and holds important leadership responsibilities. Party leaders organize legislative priorities and negotiations. Committees specialize in subjects, examine proposals, hold hearings, and decide whether to advance many bills. A committee is not a separate constitutional branch. It is a working part of a chamber.

Constituents are the people an official represents. A constituent-service office may help people understand or work through an agency process, but a legislator’s staff does not replace a court or guarantee an agency outcome. Representation, lawmaking, oversight, and service are related jobs with different limits.

From proposal to law

A bill is proposed legislation. A statute is an enacted law. Typically, a bill is introduced, referred to committee, considered by a chamber, and considered by the other chamber. Both chambers must approve identical text before it goes to the president. If each passes different wording, the differences must be resolved. A conference committee is one possible method, not a mandatory step for every bill.

The president can sign the bill or veto it. Constitutional rules also address what happens when the president takes no action: the ten-day period excludes Sundays, and whether Congress prevents return through adjournment matters. For most GED process questions, the passage states the relevant route. Read it rather than assuming the most familiar route is the only one. [S5, S9]

Original process chart: Introduction → committee consideration → chamber passage → matching passage in the other chamber → presidential action → implementation if enacted. This is a simplified teaching sequence; actual procedures allow variations.

Completed example — Two versions are not one law

Original teaching scenario: The House passes a bill funding 100 training centers. The Senate passes a version funding 80. A headline says, “Congress sends final 100-center law to the president.”

Question: What is the headline’s central error? A. It treats different chamber versions as final agreement on identical text. B. It correctly reports the larger number automatically winning. C. It proves the president already signed the bill. D. It shows committees are courts.

Answer: A. The passage contains no evidence that the disagreement was resolved. The word law is also premature because the account describes bills in progress. A proposal can have substantial support and still remain a proposal.

A second question asks what evidence would confirm progress to the next stated stage. A record showing both chambers approved identical text would do that. A speech praising the proposal would not. You already know this skill from everyday paperwork: announced, introduced, passed by one chamber, enacted, and implemented describe different statuses. Keeping them straight prevents a headline from doing your thinking for you.

Second Look — Follow the Bill Through the Actual Bottlenecks

A member introduces a bill, which is referred through the relevant legislative process. Committees examine issues, hold hearings, revise text, and decide whether to advance proposals. Committee work helps a large institution handle specialized information, but it also creates opportunities to delay or stop legislation. The existence of a bill number tells you it was introduced, not that a majority supports it.

Both House and Senate must approve identical statutory text before presentment to the president. If one chamber changes the text, agreement must be reached; a conference committee is one possible method, not the only one. A majority favoring the general idea cannot substitute for agreement on the actual words. Details about funding, eligibility, dates, and enforcement are the damn law, not optional decorations.

Authorization establishes or continues legal authority for activities; appropriations provide budget authority for spending. The details can be complicated, but the core distinction prevents a common mistake: announcing a program does not by itself prove money has reached recipients. Oversight then examines implementation and performance. Making a law and running a program are connected steps, and each one needs its own evidence.

In a source you have not seen before, find the verb that tells you where things stand: proposed, approved by committee, passed one chamber, signed, or implemented. A speech supporting a bill is evidence of a position, not evidence of enactment. A distribution record can establish payments but not automatically program effectiveness. Follow the chain one step at a time instead of letting an impressive announcement think for you.

Your Turn — Guided and Independent Practice — Practice Check SS11

Guided: Put a simplified federal bill process in order: committee work, passage by both chambers, resolving differences, presidential action, and possible override.

Guided answer: Bills are introduced and usually considered in committee. House and Senate must pass the same text. Differences are resolved, then the bill goes to the president for signature or veto. Congress can override a veto with two-thirds in each chamber.

Independent: Why can a bill pass one chamber and still not become law? A. Courts introduce all bills. B. One senator can sign it as president. C. Both chambers must agree to identical text and the remaining constitutional steps must occur. D. Committees automatically make laws.

Independent answer: C. Bicameralism and presentment require more than one vote. A, B, and D invent procedures. Common mistake: describing “Congress passed it” when only one chamber acted.




Chapter 12 — The President, the Cabinet, and Federal Agencies

GED® test targets: CG.c.2, CG.c.6; SSP.1.a

A fictional program may have an authorizing policy, a budget, staff instructions, and daily decisions about delivery. That shows why making a rule and administering it are separate jobs. The federal executive deals with that distinction on a much larger scale. The president does not personally approve every form or inspect every bridge. Government would get approximately nothing done if one desk handled every damn task.

Execution means carrying laws out

The president heads the executive branch, serves as commander in chief, conducts major foreign-policy functions, and performs constitutional appointment and veto roles. Commander in chief does not erase Congress’s powers concerning war, military funding, and regulation of the armed forces. Even in a crisis, power stays divided under the Constitution.

The cabinet includes heads of executive departments and other designated senior officials. A department is a major administrative organization. Agencies perform specialized work: issuing rules under statutory authority, providing services, enforcing laws, or collecting information. A secretary is a department leader, not simply a person taking notes. Context changes the meaning of ordinary words.

An executive order directs executive-branch operations using claimed constitutional or statutory authority. It is not an amendment to the Constitution. It cannot lawfully create unlimited presidential power. Executive actions may face judicial review, legislative responses, and changes by later administrations, depending on the action and governing law.

Laws rules and implementation

A statute may establish a program’s broad goals and authorize an agency to develop detailed rules. A regulation is a binding agency rule adopted under legal authority and required procedures. Guidance explains an agency’s position but does not always carry the same legal force as a regulation. Implementation is the work of putting a policy into operation.

Administrative discretion means room to choose among lawful options. It does not mean freedom from the law. If a statute permits an agency to choose among qualifying projects, the agency may have discretion. If the statute imposes a mandatory eligibility requirement, ignoring it is a different matter.

Completed example — Read a policy chain

Original teaching scenario: Congress enacts a law providing grants for adult education. The law authorizes a department to establish application procedures. The department publishes rules, reviews applications, and awards funds to qualifying programs. An advertisement claims, “The department invented the entire program without Congress.”

The record contradicts the advertisement. Congress created the statutory program; the department administered it. The source identifies both legislative authorization and executive implementation.

Question: Which sentence most directly refutes the advertisement? A. Adult education is useful. B. Congress enacted the grant law. C. Applications can be lengthy. D. Agencies employ staff.

Answer: B. It directly addresses the claim that Congress had no role. A may be a defensible opinion, but it does not establish authority. C and D are irrelevant to the disputed point.

Now suppose an agency press release says funding “will support up to 40 centers.” That is a maximum, not proof that 40 centers have received money. To establish actual awards, look for award records. To establish results, look for evidence about services delivered and outcomes. Authority, expenditure, and effectiveness are three separate questions. Mix them up and a policy argument gets sloppy fast.

Second Look — Carrying Out the Law Is Its Own Complicated Job

Executive departments and agencies organize specialized work. Congress establishes legal authorities and funding, while officials implement programs within those limits. A cabinet secretary heads an executive department and advises the president. Career personnel and other officials carry out continuing functions. That steady staff matters because the work does not disappear every time political leaders change.

Delegation allows an agency to fill in details under statutory authority. A statute might establish a program and direct an agency to define administrative procedures. Regulations and individual decisions must have an appropriate legal basis and remain subject to applicable review. Being the experts does not give an agency unlimited permission. “The agency announced it” answers who spoke, not whether every action is authorized or effective.

Presidential responsibilities include executing laws, directing the armed forces within constitutional constraints, and conducting diplomacy with roles for other institutions. Treaties, appointments, legislation, and appropriations involve different checks. An executive order can direct executive activity but cannot simply erase a statute or amend the Constitution. Looking official does not make it a legal magic wand.

In a GED passage, separate authority, action, and result. “Up to 50 centers may receive funds” states a ceiling or possibility. It does not prove 50 awards occurred, services were delivered, or outcomes improved. Trace the records needed for each claim. A promise can be sincere and still not be a result; paperwork does not become success just because the press release sounds confident as hell.

Your Turn — Guided and Independent Practice — Practice Check SS12

Guided: Distinguish the president’s roles as chief executive, commander in chief, diplomatic leader, and legislative participant. Then explain why agencies do not write statutes even when they issue regulations.

Guided answer: The president executes federal law, directs the armed forces subject to constitutional limits, conducts diplomacy with other institutions, and recommends or vetoes legislation. Agencies administer statutes and may issue regulations under delegated authority; Congress enacts statutes.

Independent: A cabinet secretary is generally A. head of an executive department advising the president. B. a Supreme Court justice. C. a member of Congress automatically. D. a state governor.

Independent answer: A. Cabinet officials lead departments and advise the president. The other roles belong to separate offices. Common mistake: imagining the president personally carries out every federal task without bureaucracy or legal constraints.




Chapter 13 — Courts, Judicial Review, and Precedent

GED® test targets: CG.c.1, USH.a.1, USH.d.4; SSP.8.a

Two fictional accounts of a grievance may quote different parts of the same response. One repeats the allegation; the other repeats the conclusion. Without distinguishing them, a reader can mistake somebody’s claim for the reviewer’s finding. Court opinions require the same reading discipline, but courts and institutional review have different authority and procedures. Do not drag the analogy farther than it belongs just because it feels familiar.

What a court decides

Jurisdiction is a court’s authority to hear a kind of case. Trial courts generally develop the factual record and apply law to disputes. Appeals courts review claimed mistakes under the rules that apply; they do not normally start the whole fact-finding over. The Supreme Court is the highest federal court, but most disputes do not reach it.

Criminal cases concern alleged offenses prosecuted by government. Civil cases concern disputes such as contracts, injuries, or rights claims. Civil does not mean polite, and criminal does not mean every legal issue involving an incarcerated person. Identify the legal question and parties instead of guessing from a person’s status.

A holding is the court’s decision on the legal question necessary to resolve the case. A precedent is an earlier decision used as authority in later cases. A majority opinion explains the controlling reasoning of the judges who form the majority. A dissent explains disagreement. A concurrence agrees with the outcome, sometimes for different reasons. A dramatic dissent is not the court’s holding.

Judicial review and changing doctrine

Judicial review is the power to examine governmental action for conformity with law, including the Constitution. Marbury v. Madison in 1803 is a landmark in the Supreme Court’s articulation of constitutional judicial review. McCulloch v. Maryland in 1819 addressed implied national powers and limits on state interference with a federal institution. These cases concern constitutional structure, not simply which political leader was popular. [S10]

Precedents can be distinguished when facts or legal issues differ, and courts sometimes overrule earlier precedents. That is why a historical ruling must be read with its date and later developments. Plessy v. Ferguson upheld legally enforced racial separation in rail travel in 1896. Brown v. Board of Education held racial segregation in public schools unconstitutional in 1954. The later case rejected the “separate but equal” doctrine in public education. [S16–S17]

Completed example — Holding or disagreement

Original fictional court record: Five judges hold that a city ordinance violates the governing constitution. Two judges dissent, arguing that the ordinance is valid. The majority directs the lower court to proceed consistently with its decision.

Question: Which statement describes the court’s holding? A. The ordinance is valid because two judges said so. B. The judges all agree. C. The ordinance violates the constitution under the majority decision. D. The dissent automatically changes the constitution.

Answer: C. The majority’s legal conclusion controls the fictional case. The dissent matters as an argument, but it is not the decision. A confuses a quoted position with the institutional outcome. B contradicts the vote. D invents a power.

When comparing opinions, identify the shared issue, each side’s rule, and the evidence or reasoning each uses. Do not decide which argument is stronger just by counting emotional words. A legal explanation should connect the rule to the facts. A GED question may ask you to describe the disagreement without asking you to settle the entire legal debate yourself.

Second Look — What the Court Decided Is Not Everything Anyone Said

A court case has facts, legal issues, arguments, applicable rules, and a decision. Jurisdiction is the court’s authority to hear the kind of case or dispute. A trial court develops a record and applies law; appellate review generally examines alleged legal errors using the record, rather than simply replaying every factual dispute from scratch. Exact procedures vary, so follow the supplied case description.

Judicial review evaluates government action against constitutional limits in an appropriate case. Precedent supplies guidance from earlier decisions. A holding is the legal determination necessary to resolve the issue; additional commentary may not have the same binding force. A majority opinion explains the controlling result, while a dissent explains disagreement. Quoting a dissent as if it were the court’s rule is a very polished way to get the answer screwed up.

Courts compare legally relevant facts. If an earlier case involved one type of search and a later case another, the question is whether the difference changes the applicable rule. Distinguishing a precedent explains why it does not control the new facts; overruling changes the earlier rule. Those are not the same move. Legal reasoning connects the rule to the facts instead of just counting how often a famous case name shows up.

For unfamiliar GED material, identify the shared issue before comparing majority and dissent. One side may emphasize text, another historical practice or consequences. Describe the reasoning actually given without inventing a modern legal outcome. This is historical and institutional literacy, not a verdict on anyone’s pending case. “The judge said something about rights” is nowhere near enough damn detail.

Your Turn — Guided and Independent Practice — Practice Check SS13

Guided: A lower court follows a legal rule announced by a higher court in a similar case. Define precedent and explain why facts still matter.

Guided answer: Precedent is a prior judicial decision that guides later cases. Higher-court holdings bind lower courts within the relevant system, but courts compare material facts and legal questions. Different facts can support a different result.

Independent: Judicial review is the power to A. evaluate whether government action conflicts with the Constitution. B. write any law judges prefer. C. conduct every election. D. remove amendments by opinion.

Independent answer: A. Judicial review interprets and applies constitutional limits. B overstates judicial power; C and D are false. Common mistake: confusing judicial review with courts having the final word on every political disagreement.




Chapter 14 — State, Local, and Tribal Government

GED® test targets: CG.c.3; SSP.1.a

A fictional maintenance request sent to the wrong office can circulate forever without fixing anything. Government responsibility also requires identifying the right institution, but state, local, and tribal governments are not identical offices in one simple chain. Names, jurisdictions, and sources of authority matter. Calling every council a city council is not plain language; it is flattening real political distinctions into mush.

Similar labels do not guarantee identical powers

States have their own constitutions and institutions. Governors head state executive branches. State legislatures enact state laws, and state courts resolve matters within their jurisdiction. Most state legislatures have two chambers; Nebraska has one. A mayor, county commission, school board, and sheriff have different roles under their respective state and local systems.

A local ordinance is a local law. Zoning rules govern specified land uses. A school board oversees designated aspects of a public school system. A county may administer roads, elections, or other services, depending on state law. Do not assume a mayor controls a state prison, federal court, school board, or independently elected county official.

Tribal governments represent distinct political communities with their own institutions and citizenship rules. Tribal citizenship is not the same as a racial category. Treaties are agreements between political entities, and treaties with tribal nations are part of the history and law of U.S. governance. Tribal sovereignty has been constrained by federal policies and legal decisions, yet it has not simply disappeared. [S19]

Follow jurisdiction instead of the loudest office

An issue can involve several governments. A highway project may cross local boundaries, use state administration, and receive federal funds. A land or criminal-jurisdiction dispute involving tribal territory may depend on facts and legal rules absent from a short passage. Sometimes the right answer is “the evidence is not enough to decide,” as long as that fits the question.

Public accountability includes records, hearings, elections, audits, and courts. An audit examines records and practices. It can identify missing documentation or improper spending; it is not automatically proof that a named person committed a crime. A finding and a criminal conviction have different meanings.

Completed example — Find the decision-maker

Original fictional directory: The city public-works department maintains city streets. The county maintains county roads. The state transportation department maintains state highways. A damaged road is identified in the supplied map key as a county road.

Question: Which office has the maintenance responsibility under the directory? A. City public works. B. County road office. C. U.S. Supreme Court. D. A neighboring school board.

Answer: B. The road’s classification supplies the link to the responsible office. The most visible official is not automatically the responsible official.

Suppose the directory adds that federal money paid for a past resurfacing project. That fact alone does not transfer ongoing maintenance responsibility. Funding source and operating responsibility can differ. This is the same reasoning used in Chapter 7, now applied to a practical local question.

A second scenario describes a tribal council adopting a rule for a tribal program. Calling it “a city ordinance” would misidentify the government. Using the right name matters because it respects whose authority and political identity are involved. Plain language should explain a real term, not flatten every government into the nearest familiar label.

Second Look — Find the Government That Actually Has the Job

State constitutions establish state institutions and operate within the federal constitutional system. States have broad responsibilities in areas such as education, health, and public safety, subject to federal limits. Local governments generally exercise authority provided by state law or constitutions, with arrangements such as home rule varying among states. A county, municipality, and special district may serve overlapping territory while doing different jobs.

Tribal nations have inherent sovereignty that predates the United States. Their governmental relationships involve treaties, federal law, and their own institutions, with major historical restrictions imposed on that sovereignty. They are not merely voluntary clubs or municipal subdivisions. Specific jurisdiction questions can be complex and depend on people, land, subject matter, and applicable law. Do not make up one rule for every case just to dodge that complexity.

In a fictional regional project, federal money pays part of construction, a state agency sets design requirements, and a county maintains the completed road. Each role is different. Funding does not automatically transfer operational responsibility. To identify who must repair the road in the scenario, use the maintenance assignment, not the highest-sounding government named in the paragraph. That shortcut is bureaucratic bullshit wearing a geography hat.

On the GED® test, a supplied directory, map, or policy passage may establish responsibility directly. Match the requested action to the listed power. If the source omits authority over a particular issue, recognize the gap instead of inventing it. Knowing what the evidence does not tell you is part of good civic reasoning, even when you would really like a simple damn answer.

Your Turn — Guided and Independent Practice — Practice Check SS14

Guided: Compare state, local, and tribal governments without treating them as identical. Include the source of local authority and the sovereignty of tribal nations.

Guided answer: States possess reserved powers within the federal system. Local governments generally exercise authority granted by state law. Federally recognized tribal nations have inherent sovereignty and government-to-government relationships, although federal law has imposed major limits. Details vary by jurisdiction.

Inside guided: The fan in a GED classroom breaks. A request form goes to the program office, which passes it to the people who handle repairs. How is this like a city handling a public service, and where does the comparison stop?

Answer: Like a resident asking a city to fix a streetlight, the request goes to the office responsible for that service. A city’s authority comes from state law, and its officials answer to voters; a program office is not a government, so the comparison stops at the idea that different services belong to different levels and offices.

Independent: Which issue is commonly handled by local government? A. Coining U.S. money. B. Declaring national war. C. Zoning and municipal services. D. Admitting new states.

Independent answer: C. The other powers belong to the federal constitutional system. Common mistake: using one facility or city hierarchy as if it describes every state, locality, or tribal nation.




Chapter 15 — Public Policy, Budgets, and Evidence of Results

GED® test targets: CG.f, E.d.5; SSP.10.c, SSP.6.a

A fictional vocational program reports that it issued 200 certificates. That tells you an output. It does not yet tell you whether participants gained skills, obtained jobs, or kept them. Those are outcomes. Nobody is insulting the effort by asking what changed. The point is to stop a stack of paperwork from standing in for the result the program was supposed to achieve.

Policy choices contain tradeoffs

Public policy is government’s chosen response to a public issue. A policy process often includes identifying a problem, considering alternatives, adopting a response, implementing it, and evaluating results. These stages can overlap or repeat. Checking the results can lead to changes instead of a tidy ending.

A stakeholder is a person or group affected by a decision. A tradeoff is a benefit forgone when one choice is made instead of another. A budget records planned revenues and expenditures. Revenue is money coming in; expenditure is money spent. A deficit occurs when spending exceeds revenue over a period. Debt is accumulated borrowing still owed. One year’s deficit and total debt are not the same number.

An appropriation authorizes spending for specified purposes. A policy announcement does not necessarily provide funds, and spending funds does not itself prove the intended result occurred. Evaluation needs a defined outcome and suitable evidence.

Completed budget analysis

Original fictional annual city budget, in millions of dollars:









	Category
	Revenue
	Expenditure





	Taxes
	60
	0



	Fees and grants
	20
	0



	Roads
	0
	24



	Public safety
	0
	30



	Health and community services
	0
	18



	Other operations
	0
	12





Total revenue is 60 + 20 = 80 million. Total expenditure is 24 + 30 + 18 + 12 = 84 million. The planned deficit is 84 − 80 = 4 million. Roads receive 24 ÷ 84 × 100 ≈ 28.6 percent of spending. Dividing by revenue would answer a different question.

Question: Which conclusion is supported? A. Debt is exactly 4 million. B. Planned spending exceeds planned revenue by 4 million. C. Road spending is 24 percent of total spending. D. Every service is ineffective.

Answer: B. A confuses a period’s deficit with the accumulated debt stock. C ignores the denominator. D is a judgment for which the budget supplies no outcome evidence.

Correlation is a clue rather than a verdict

Suppose job placement rises after a training program begins. The timing is consistent with the program helping, but a recovering economy, changes in participants, or other services might also matter. Correlation means two variables change together. Causation means one contributes to producing the other. A useful evaluation compares relevant groups or periods, considers alternative explanations, and checks whether measurement stayed consistent.

Original fictional result: placements rise from 40 of 100 participants to 60 of 150. The count increases, but both placement rates equal 40 percent. A claim that “the success rate jumped by half” is false. The number placed rose 50 percent; the rate did not rise. That one distinction can completely change the meaning of a policy headline.

Second Look — Count Results, Not Just Busy People and Good Intentions

A policy begins with a problem definition and an intended response. Implementation turns the response into activities; evaluation examines what happened and why. Inputs include money, staff, and materials. Outputs count delivered services. Outcomes measure changes in conditions. Each step needs its own evidence. Spending every dollar proves expenditure, not effectiveness; a budget can be fully used while a goal goes nowhere.

Suppose a fictional program serves 100 people and 40 achieve a defined outcome. Later it serves 200 and 60 achieve it. Successful cases rise from 40 to 60, a 50% increase, while the rate falls from 40% to 30%. Both statements are true. Choosing only the favorable statistic can sell a misleading story without fabricating a single number. That is why denominators matter so damn much.

To evaluate cause, compare relevant baselines, similar groups, and other changes. Participants may differ from nonparticipants before the program begins. A stronger comparison deals with that difference instead of assuming the program caused everything that changed later. Costs and benefits also have a distribution: a policy can help one group while imposing costs on another. A total can hide unequal effects.

On an unfamiliar GED policy source, identify the goal, the measured outcome, the comparison, and the time period. Then distinguish empirical claims about effects from value judgments about which effects matter most. A policy can be effective at one goal and controversial on other grounds. Honest analysis is more useful than either automatic applause or automatic “everything is bullshit.”

Your Turn — Guided and Independent Practice — Practice Check SS15

Guided: A program costs $2 million and claims to reduce repeat emergency visits. List evidence needed to evaluate effectiveness and distinguish outputs from outcomes.

Guided answer: Outputs include services delivered or people enrolled. Outcomes include changes in emergency visits, health, or costs. Evaluate baseline data, comparison groups, time period, definitions, unintended effects, and whether changes can reasonably be attributed to the program.

Independent: A budget has revenue of $90 million and spending of $100 million. It has A. 190% inflation. B. a $10 million surplus. C. zero balance. D. a $10 million deficit.

Independent answer: D. Spending exceeds revenue by $10 million. B reverses the relationship, C ignores the gap, and A mixes budget balance with price change. Common mistake: judging policy by intentions rather than measured results and tradeoffs.

Unit 3 Check (Social Studies) — Inside, Mixed, and Unfamiliar Practice

Inside independent: A GED class proposes a new study-hall rule. It must be approved by the class council and then by the program director, who can refuse it. Which part of federal lawmaking does this resemble, and where does the comparison stop?

Answer: It resembles a bill that must pass Congress and then go to the president, who can sign or veto it. The comparison stops there: Congress can override a veto by a two-thirds vote in each chamber, and a class council has no such power (Chapters 11 and 12).

Mixed: A city budget of $50 million spends $12 million on parks. What percent goes to parks? If park spending rises to $15 million, what is the percent increase in park spending?

Answer: 12 ÷ 50 × 100 = 24 percent. The increase is 3 ÷ 12 × 100 = 25 percent. The 25 percent change compares the new spending with the old spending, not with the whole budget (Chapter 15).

Unfamiliar (GED-style): A lower court follows an earlier Supreme Court ruling on the same legal question. What is the lower court relying on? A. Precedent. B. A veto. C. Impeachment. D. A referendum.

Answer: A. Precedent is an earlier ruling that guides later cases on similar issues. B is a presidential power, C is Congress’s power to charge officials, and D is a public vote (Chapter 13).

Unfamiliar (GED-style): Federal agencies that carry out and enforce laws passed by Congress are part of which branch? A. The executive branch. B. The legislative branch. C. The judicial branch. D. State government.

Answer: A. Agencies sit in the executive branch, which carries out the laws. B makes laws, C interprets them, and D is a different level of government (Chapter 12).

Ready to move on: get all four right with your reasoning written out. If you miss one, go back to the chapter named in its answer. With four questions, our 80% study goal means all four, on your first try, without help.

Unit 3 source notes: Institutional descriptions draw on the Constitution and Congress’s legislative-process materials [S5, S9]. Court examples use [S10, S16–S17]. Tribal-government distinctions use [S19]. Budgets, directories, and scenarios are illustrative and do not describe actual programs.




Unit 4 — Citizenship and Civic Participation

Inside-to-GED Bridge — Participation, Claims, and Polls

People on a unit form opinions from conversations, posted notices, mail, television, and personal experience. Those sources can be incomplete or biased. A loud group is not necessarily a representative sample, and ten people agreeing in one day does not prove everybody agrees.

Civic participation includes voting, contacting officials, organizing, petitioning, attending meetings, serving on juries when eligible, and following public issues. Eligibility and procedures vary by law; this section teaches how the system works. It does not promise that any one person is eligible right now.

GED questions often ask whether a poll represents a population, what an advertisement leaves out, or which evidence supports a civic argument. Check sample selection, wording, denominator, and source purpose.

Participation includes elections, public discussion, organizing, petitions, service, and holding institutions accountable. This unit explains how elections work and how to check civic arguments without getting pushed into a side by a slogan, a misleading graph, or an unsupported claim.




Chapter 16 — Citizenship Rights and Responsibilities

GED® test targets: CG.d.2; SSP.1.b

A fictional program notice says people meeting listed conditions may apply. That does not mean everyone who applies is selected or that the same conditions govern a different program. Paperwork like that is a good way to start thinking about who qualifies. But actual voting and citizenship rules are legal matters that vary with jurisdiction and circumstances. This chapter does not invent a restoration-of-rights procedure or promise anyone a particular legal status.

Legal membership and public life

Citizenship is legal membership in a political community. U.S. citizenship can arise through birth under governing law or naturalization, the legal process by which an eligible noncitizen becomes a citizen. Residence means living in a place; it is not automatically citizenship. Nationality, citizenship, immigration status, and ethnicity are not interchangeable labels.

Political rights include participation such as voting when eligible. Civil liberties protect many persons regardless of citizenship. Civic responsibilities include obeying lawful requirements, paying legally owed taxes, and fulfilling jury obligations when eligible and called. Civic participation also includes voluntary action such as learning about public issues, attending permitted meetings, and joining associations.

Voting eligibility and restoration after a conviction depend on jurisdiction, status, and current law. This book does not turn a general civics lesson into a promise that every reader can register now. For source interpretation, use the eligibility rule supplied in the passage. For a personal determination, the relevant current election authority or qualified legal source matters.

Rights can be exercised collectively

A petition asks an authority to act or correct a grievance. An association is a group formed for a purpose. Civil society includes organizations outside the government, such as voluntary groups, religious organizations, labor unions, and civic associations. Their independence and access to public life affect how people influence decisions between elections.

Civil disobedience is a historical protest method: people openly broke a specific law they considered unjust, usually nonviolently, and accepted the legal penalty. Studying it explains past movements; it is not advice to break any rule today. Civil-rights movements used several methods at once: litigation, organizing, boycotts, voting efforts, negotiation, and direct action. One photograph of a march cannot explain the whole movement.

Completed example — Read the rule as written

Original fictional eligibility rule for a civic advisory panel: “Residents age eighteen or older may apply. Citizenship is not required. Applicants must live within the district.” A nineteen-year-old noncitizen lives in the district.

Question: What follows from the rule? A. The person is barred because citizenship is required. B. The person meets the listed age, residence, and citizenship conditions for applying. C. The person is guaranteed appointment. D. The rule determines eligibility in every public election.

Answer: B. The panel rule permits application under these stated conditions. A reverses the text. C confuses eligibility with selection. D wrongly transfers a panel’s rules to elections. The example is fictional precisely so the reasoning stays tied to the supplied rule, not to an unsupported statement about actual voting law.

A careful reader also notices what remains unknown: application deadlines, selection criteria, and available seats. What you do not know does not erase what you do know, but it limits what you can conclude. “Eligible to apply” is a complete and useful conclusion when that is all the evidence supports.

Second Look — Eligibility Is a Status, Not a Guess About Worth

Citizenship is a legal relationship between a person and a political community. Residency concerns where a person lives; registration is an administrative step; eligibility concerns meeting specified requirements. Those ideas overlap, but they are not the same. Naturalization is a legal process for acquiring citizenship, not a synonym for moving into a neighborhood. Knowing the words keeps one status from quietly turning into another.

Rights identify protected claims or freedoms. Legal duties are enforceable obligations, while civic responsibilities describe conduct that supports collective self-government, such as learning about issues and evaluating evidence. Some rights protect people regardless of citizenship, while some political participation rules depend on citizenship and other conditions. Do not reduce everything to “citizens have rights and nobody else does.” That is constitutional bullshit.

Participation includes more than voting: people can study issues, communicate with officials, join lawful organizations, attend public proceedings where available, and contribute to community discussion. Access and rules differ by setting. Keep the general kinds of participation separate from what is actually open to one person in a particular facility or place.

For a GED source, apply the supplied rule exactly. “Eligible to apply” means the prerequisites are met; “selected” means a later decision occurred. If evidence establishes the first but not the second, stop there. It may feel less satisfying than a sweeping declaration, but an accurate limited conclusion beats a confident pile of horseshit every time.

Your Turn — Guided and Independent Practice — Practice Check SS16

Guided: Distinguish a right, a legal duty, and a civic responsibility using voting, jury service, and staying informed.

Guided answer: Voting is a protected political right for eligible citizens under applicable law. Jury service can be a legal duty when summoned. Staying informed and participating respectfully are civic responsibilities encouraged for self-government but not usually compelled in the same way.

Independent: Naturalization is A. the legal process through which an eligible noncitizen becomes a citizen. B. automatic voting in every election. C. a court’s power of judicial review. D. state secession.

Independent answer: A. B–D describe different concepts. Common mistake: treating citizenship, residency, eligibility, and registration as if one word covers all of them.




Chapter 17 — Parties, Interest Groups, and Campaigns

GED® test targets: CG.e.1, CG.e.2, CG.e.3; SSP.5.a, SSP.5.b

A fictional notice praises a schedule change for reducing waiting time, while a participant points out that it also reduces access. Each highlights a different consequence. Campaign material often works the same way, selecting the part of the story most likely to persuade its audience. Recognizing that move does not require supporting either side. It requires refusing to let a slogan do all your damn thinking.

Different organizations seek different kinds of influence

A political party seeks to win public office and organize governing around shared priorities. A party platform states positions and goals. An interest group seeks to influence policy on matters important to its members or cause. A group may support candidates without becoming a political party. A labor organization, business association, disability-rights organization, or environmental group can act as an interest group.

Lobbying is communication intended to influence governmental decisions. It can involve arguments, research, meetings, and organized constituent pressure. The word does not by itself prove illegal conduct. Questions about disclosure, money, access, and corruption need evidence and the rules that apply.

A campaign tries to persuade people to support a candidate or measure. Campaign communication selects facts and frames issues. Framing means emphasizing particular aspects of a subject to shape how people understand it. Bias is a tendency that influences selection or interpretation. Propaganda systematically promotes a cause, often through selective, emotional, or misleading presentation. A message can contain accurate facts and still use them misleadingly.

Recognize argument techniques

Loaded language carries strong approval or condemnation beyond plain description. A bandwagon appeal suggests a position is right because many people supposedly support it. A false dilemma presents only two choices when others exist. An ad hominem attack targets a person instead of addressing the argument. Naming the trick is not the same as explaining it. Show how the language or reasoning works in the actual passage.

Completed example — What the advertisement leaves out

Original fictional campaign statement: “Our opponents voted against education. They rejected the Community Improvement Bill.” Supplied legislative summary: The bill combined education grants, a transportation fee, and a land-sale provision. Several opponents supported the grants but objected to the land sale.

Question: What is the strongest criticism of the campaign claim? A. It treats rejection of a mixed bill as proof of opposition to one component. B. It proves education had no supporters. C. It shows all campaign statements are false. D. It establishes that the land sale was illegal.

Answer: A. The summary provides an alternative explanation for the vote. B and C are unjustified absolutes. D requires legal evidence not supplied. A vote against a package is not automatically a vote against every item inside it.

The statement’s purpose is persuasion. Its audience is potential voters. Its omission is the bill’s other provisions and the stated reasons for opposition. Those observations identify viewpoint without requiring you to support either side. Reading for evidence is not taking a political side. It is refusing to let someone swap a convenient story in for the actual record.

Second Look — Persuasion Has an Audience and a Missing Part

Political parties organize candidates and seek governing power through elections. Interest groups seek influence over policies affecting their concerns. Campaigns organize communication and action around candidates or measures. Coalitions unite actors who share some goals without agreeing on everything. An endorsement therefore does not prove identical positions across every issue. Political organization depends on bargaining as well as agreement.

Lobbying communicates with decision makers to influence policy. Advocacy can supply useful expertise and reveal affected interests, but unequal resources can affect whose concerns receive attention. Evaluating influence requires evidence about actions, access, proposals, and decisions. A donation or a meeting, by itself, does not prove an illegal deal. Suspecting something and proving it are two different steps.

A campaign claim that a legislator “voted against education” may refer to a large bill containing many provisions. The vote is real, but the interpretation may omit competing provisions or stated reasons. Compare the claim with the bill, vote record, and explanation. Do not swing to the opposite absolute that every campaign claim is false. Specific checking is stronger than cynical blanket bullshit.

On a GED source, identify purpose, audience, claim, and technique. Emotional language, cherry-picked statistics, patriotic symbols, and attacks on opponents can persuade people without proving any facts. A factually supported position can still use rhetoric, and polished rhetoric can still hide weak evidence. Separate how the argument makes you feel from what it actually proves.

Your Turn — Guided and Independent Practice — Practice Check SS17

Guided: Compare a political party, an interest group, and a campaign. Use the question “What is each trying to control or influence?”

Guided answer: A party seeks to win elections and govern through candidates. An interest group seeks to influence policy without usually trying to control government itself. A campaign is the organized effort to elect or defeat a candidate or ballot measure.

Independent: Which evidence best evaluates a campaign advertisement’s factual claim? A. The candidate’s confidence. B. The ad’s music. C. Independent records using the same definition and period. D. The number of flags shown.

Independent answer: C. Verification requires comparable evidence. A, B, and D are persuasive presentation, not proof. Common mistake: treating emotional force as factual support.




Chapter 18 — Elections, Representation, and the Electoral College

GED® test targets: CG.e.3; SSP.6.c, SSP.10.a

A fictional class may choose a representative by one-person-one-vote, while another process selects one representative from each housing group. Those rules can produce different outcomes from the same preferences. The comparison is about how votes get added up, not actual election law inside a facility. Before yelling that a result makes no sense, identify how votes become seats or electors. The rule is part of the damn calculation.

Different elections answer different questions

A primary election helps select a party’s nominee. A general election chooses officeholders or decides measures under the applicable rules. A caucus is a party meeting used in some nomination processes. Procedures differ across states and parties. A nomination is not election to the office itself.

Apportionment allocates House seats among states based on the census and legal rules. Redistricting draws district boundaries. Gerrymandering is drawing boundaries to advantage a political group or otherwise manipulate representation. A strange-looking district may raise questions, but judging it fairly takes evidence about population, geography, communities, law, and election results.

Election maps can mislead when land area is mistaken for population. A large rural district and a small dense district can contain similar numbers of people. The number of square miles shaded is not the number of votes cast. Read the legend and ask what the map actually measures.

Presidential elections

The Electoral College is the constitutional process for choosing the president and vice president. States receive electors equal to their combined number of senators and representatives; the District of Columbia receives electors under the Twenty-Third Amendment. With the current total of 538 electors, a majority is 270. Most states use a statewide winner-take-all allocation; Maine and Nebraska use a district-based method alongside statewide electors. [S20]

A candidate can win the electoral vote while losing the nationwide popular vote because electoral votes are allocated through states rather than as one national popular tally. If no presidential candidate receives the required electoral majority, the Twelfth Amendment provides a contingent House election with voting by state delegations. The Senate chooses the vice president under its specified procedure. It is worth understanding, but it is the rare case, not the usual one.

Completed example — Popular and electoral totals

Original miniature election model, not the actual Electoral College:










	State
	Electoral votes
	Candidate A popular votes
	Candidate B popular votes





	Pine
	6
	51,000
	49,000



	Lake
	5
	51,000
	49,000



	Mesa
	4
	20,000
	80,000





Assume each state awards all its electoral votes to its popular-vote winner. A wins Pine and Lake, for 6 + 5 = 11 electoral votes. B wins Mesa, for 4. A’s popular total is 122,000; B’s is 178,000. A wins the model’s electoral vote despite receiving fewer popular votes overall.

Question: Which feature explains the outcome? A. Electoral votes are allocated state by state under the stated rule. B. B’s votes were all erased. C. A won every state. D. The table proves fraud.

Answer: A. The model demonstrates an institutional rule, not wrongdoing. B and C contradict the data. D introduces an allegation without evidence. The correct explanation connects the distribution of votes to the allocation procedure.

Second Look — The Counting Rule Helps Determine the Result

District representation groups voters geographically. A candidate can win several close districts while losing others by large margins, producing a seat share different from the overall vote share. Proportional representation aims to connect seat allocation more closely to vote share under its own rules. You cannot understand either system by looking only at a national total. Where the votes are matters.

The Electoral College selects the U.S. president through electoral votes associated with states and the District of Columbia. Most states allocate electors using statewide winner-take-all outcomes, with exceptions. So a candidate’s national popular vote and electoral vote measure two different things. Explain the allocation rule before inferring the result. A mismatch alone is not evidence that votes were erased.

Gerrymandering shapes district boundaries to advantage a political interest or group. Packing concentrates opposing voters in fewer districts; cracking divides them across districts. Redistricting itself is the boundary-drawing process and is not automatically gerrymandering. To evaluate a claim, examine maps, population, voting patterns, and the stated standards rather than assuming every odd-looking shape proves misconduct.

On an unfamiliar GED table, total the relevant units separately. State vote totals answer who won within each state under the model; electoral allocations answer the presidential result. A simplified classroom map may omit many real complications, so use its stated assumptions. Otherwise you can do correct arithmetic on the wrong damned quantity and still miss how the system actually works.

Your Turn — Guided and Independent Practice — Practice Check SS18

Guided: Explain single-member districts, proportional representation, and the Electoral College at a basic level. Do not pretend they produce identical representation.

Guided answer: Single-member districts elect one representative from each district. Proportional systems allocate seats more closely to vote share. The Electoral College chooses the president through state-appointed electors; most states use winner-take-all rules, so national popular vote and electoral outcome can differ.

Inside guided: A GED class of 30 elects a class representative. Ana gets 12 votes, Ben 10, and Cal 8. Did Ana win a majority or a plurality?

Answer: A plurality. She has the most votes, but a majority means more than half (at least 16 of 30). Election rules decide whether a plurality is enough or a runoff is needed.

Independent: Gerrymandering refers to A. counting every vote twice. B. drawing districts to advantage a political side or group. C. appointing judges. D. negotiating treaties.

Independent answer: B. A, C, and D are different processes. Common mistake: blaming every election outcome on one institution without tracing the actual rules.




Chapter 19 — Public Opinion, Polls, and Misleading Displays

GED® test targets: CG.e.3; SSP.7.a, SSP.10.a, SSP.5.b

Suppose a fictional survey asks only people already attending an education class whether more classes are needed. Their answers are worth hearing, but they may differ from people who cannot attend or chose not to. The problem is not that the people answering are dishonest. The question is whether they stand in for the whole group the conclusion talks about. A thousand answers from the wrong group do not magically become everybody’s opinion.

Who was counted matters

A population is the whole group a study seeks to describe. A sample is the group actually observed. A representative sample reflects the relevant population well enough for the intended estimate. A large sample can still be biased if it systematically misses important groups. Ten thousand responses from a campaign’s supporters still do not represent all voters.

Question wording, nonresponse, timing, and survey method can influence results. A margin of error describes specified sampling uncertainty under a survey’s assumptions; it does not repair every form of bias. A poll is an estimate at a time, not a guarantee of election results.

Percent and percentage points answer different questions. If support rises from 40 percent to 50 percent, the change is 10 percentage points. Relative to the original 40, the increase is 10 ÷ 40 × 100 = 25 percent. Just saying “up 10 percent” can blur that difference.

Completed graph reading

The following original bar chart uses fictional survey results. Both surveys use the same stated population and method. No margin of error is supplied.

[image: Figure 1 — Support for a fictional transit proposal]

Figure 1 — Support for a fictional transit proposal

The values are 40 percent in Survey 1 and 50 percent in Survey 2. The vertical axis begins at zero, so bar heights show the proportions without exaggerating their ratio. A second chart beginning at 39 percent could make the one-point visible height for 40 look tiny beside the eleven-point visible height for 50. The underlying difference would still be 10 percentage points.

Question: Which conclusion is justified by the chart alone? A. Every resident now supports the proposal. B. Measured support rose by 10 percentage points. C. A campaign advertisement caused the rise. D. The proposal will certainly pass.

Answer: B. A contradicts the 50 percent result. C claims causation without a design that establishes it. D turns a poll into a certainty. Because uncertainty information is missing, the chart alone also does not establish whether the difference is statistically distinguishable from sampling variation.

Facts, opinions, and reasoned judgments

“The chart reports 50 percent” is a checkable factual statement about the display. “The proposal is wonderful” is an opinion expressing evaluation. “Support appears higher in the later survey, but the evidence does not explain why” is a reasoned judgment: an interpretation tied to evidence and its limits.

Do not label every judgment “just opinion” to avoid examining its support. Some judgments are carefully grounded and others are speculation. Ask what evidence would back each one up, weaken it, or tell them apart. That is how you keep a pretty chart from selling you a load of nonsense.

Second Look — A Big Sample Can Still Be a Biased-Ass Sample

The population is the group you want to describe; the sample is the group actually observed. A sampling frame is the set from which participants can be selected. Selection bias occurs when the method systematically favors some kinds of participants. Nonresponse can create another difference if those who answer differ from those who do not. Bigger samples cut down some random error, but they do not fix a built-in bias.

Question wording also matters. “Should the city improve unsafe parks?” bundles safety and approval in a way that differs from a neutral question about a specified spending proposal. Timing, response options, and order can influence answers. Compare like questions before calling a difference a change in opinion. Otherwise a change in wording may be doing the work while the headline claims society had a revelation.

A reported margin of error describes a particular kind of sampling uncertainty under assumptions; it does not cover every flaw. A poll at 51% versus another at 49% may not establish a clear change when their uncertainty ranges are considered. Read the supplied interval and method. Do not act certain just because one number crossed the 50% line that feels so important.

On a GED chart or graph, check the axes, the denominator, and who was sampled. A rise from 40% to 50% is 10 percentage points or a 25% relative increase, not both called “10 percent.” An axis that does not start at zero can make the change look bigger without changing the math. The graph is allowed to be attractive; it is not allowed to think for you. Read the damn labels.

Your Turn — Guided and Independent Practice — Practice Check SS19

Guided: A poll of 1,000 volunteers on a partisan website reports 92% support for a proposal. Identify two threats to representativeness.

Guided answer: Voluntary response lets highly motivated people self-select, and a partisan website reaches a narrow audience. Sample size does not cure selection bias. Ask who could participate, who did, wording, timing, and margin of error.

Independent: A graph shows approval rising from 48% to 50% but starts the axis at 47%. Which statement is best? A. Approval rose 2 percentage points, though the display exaggerates the visual jump. B. Approval doubled. C. The graph proves fraud. D. Scale never matters.

Independent answer: A. B misreads the values, C makes an unsupported accusation, and D ignores graphical design. Common mistake: letting a dramatic bar do the thinking.




Chapter 20 — Evaluating a Civic Argument from Start to Finish

GED® test targets: CG.f; SSP.7.a, SSP.7.b, SSP.3.d

A fictional program proposal promises shorter waiting lists by changing class schedules. Someone supports it because access matters; someone opposes it because staffing is limited. Those are concerns, not yet complete arguments. To judge the proposal, connect the goal, how it is supposed to work, the evidence, and the costs. Saying “I support education” or “staffing is hard” does not by itself settle the whole damn policy.

Assemble the argument

A sound argument connects a claim to relevant evidence through reasoning. Evidence may be accurate yet irrelevant. A city’s beautiful park does not prove its water is safe. Evidence may also be relevant but insufficient. One satisfied rider does not establish that a transit program works for everyone.

Corroboration means checking a claim against additional evidence. Independent sources are especially useful because repeated copying is not independent confirmation. Five reports quoting the same unverified statement still rest on one unverified statement. Contradictions can reflect error, different dates, different populations, or genuinely different experiences. Look into it before you decide which explanation fits.

Completed civic case — A library schedule

Original fictional proposal: Extend a library’s evening hours. Source A, library director’s memo: “Evening access would help residents who work daytime shifts. In last month’s survey, 90 of 150 respondents requested later hours.” Source B, budget report: “The extension would cost $24,000 annually. The present operating budget is $400,000. No funding source has yet been adopted.” Source C, survey note: “Questionnaires were offered inside the library during current opening hours.”

Question 1: What is Source A’s central claim? The extension would improve access for people who cannot conveniently attend during daytime hours. The survey is supporting evidence, not the entire central idea.

Question 2: What proportion of respondents requested later hours? 90 ÷ 150 × 100 = 60 percent. That is 60 percent of respondents, not necessarily of all residents.

Question 3: What limitation matters most? People unable to visit during current hours may be underrepresented because the survey was offered inside the library. The design could miss some of the very people the proposal aims to serve. That does not prove they oppose the proposal; it means their views are inadequately measured.

Question 4: How large is the proposed cost compared with the current budget? $24,000 ÷ $400,000 × 100 = 6 percent. This is the size of the added cost relative to the current budget. It is not proof that existing services must be cut by 6 percent; a funding decision has not been made.

A completed evidence-based explanation

The proposal has a plausible access goal and support among a majority of survey respondents. However, the survey does not establish opinion among all residents, and the budget report leaves financing unresolved. A stronger evaluation would include people unable to attend during current hours and identify how the additional annual cost would be covered.

That paragraph makes a qualified conclusion, cites specific facts, and explains their limits. It does not pretend that being fair means refusing to conclude anything. It goes exactly as far as the evidence allows, and no farther. Although the Social Studies test no longer requires an extended-response essay, this kind of completed explanation makes the reasoning behind a selected answer visible.

Give the Claim a Fair Hearing, Then Check Its Evidence

A claim is the conclusion. Evidence supplies facts offered in support. Reasoning connects those facts to the conclusion. An assumption fills a gap the evidence does not cover. For example, higher attendance during a pilot may support expansion only if the comparison is relevant and the improvement can persist. If the pilot used temporary extra staff, you need more evidence before saying it will work with normal staffing.

A counterargument identifies a genuine competing reason or weakness, not a ridiculous position invented to be easily demolished. Replying to “the schedule could exclude evening workers” with “my opponents hate learning” is a straw man. It attacks a distorted argument. A good response checks who loses access and whether an alternative schedule addresses the concern. The evidence deserves better than that cheap-ass trick.

Separate factual and value disagreements. People may agree that a proposal costs $100,000 and still disagree about whether its benefits justify that cost. They may also disagree about the cost estimate itself. The first argument is about priorities; the second needs better measuring or better assumptions. Calling everything opinion hides factual questions, while pretending every value choice is a calculation hides democratic disagreement.

On unfamiliar GED sources, compare the specific claim with the specific evidence. A person’s title can show expertise or role, but it does not make their reasoning sound. A personal story can illustrate an effect without establishing its frequency. The strongest answer often draws a careful, limited conclusion instead of refusing to judge at all or claiming total victory. Do not just pick the argument that delivers the most satisfying verbal punch.

Official Target Spotlight — Unsupported Claims and Informed Hypotheses (SSP.7.b)

Everybody in the dayroom has a theory about why something happened. The question is which theory you could actually check. An unsupported claim states a conclusion with no evidence behind it. An informed hypothesis is a possible explanation that starts from evidence and can be tested. “The program failed because officials are lazy” is unsupported. “Enrollment may have dropped because the program moved farther from public transit; ridership and sign-up data could test this” is an informed hypothesis.

Practice: Which is an informed hypothesis? A. Turnout fell because voters are lazy. B. Turnout fell after the polling place moved; comparing precincts that moved with precincts that did not could test whether travel time mattered. C. Turnout fell after the polling place moved, which proves the move caused the drop. D. Turnout fell because of bad weather, so there is no need to look at the data.

Answer: B. It ties a possible cause to evidence and names a way to test it. A is an insult, not evidence. C treats timing as proof. D names a cause and then refuses to test it.

Your Turn — Guided and Independent Practice — Practice Check SS20

Guided: Evaluate this argument: “The city should extend library hours because attendance rose 30% during a three-month pilot.” Identify claim, evidence, assumption, and one missing comparison.

Guided answer: Claim: extend hours. Evidence: 30% attendance rise. Assumption: extra hours caused enough useful access to justify cost. Missing comparisons include seasonal attendance, staffing cost, who benefited, and similar branches without extended hours.

Independent: Which evidence would most strengthen the claim? A. Comparable branches without extended hours did not show the same rise. B. A supporter likes books. C. The library logo is popular. D. The proposal is long.

Independent answer: A. It helps address alternative explanations. B–D do not test the causal or policy claim. Common mistake: summarizing an argument without evaluating whether evidence actually supports it.

Unit 4 Check (Social Studies) — Inside, Mixed, and Unfamiliar Practice

Inside independent: A notice says the GED class will elect a representative, and anyone in the class may run. Name one right and one responsibility of a voter in that election.

Answer: A right is to vote (or to run). A responsibility is to learn about the candidates and accept a fair result, even if your choice loses. Citizenship in a community works the same way: rights come with duties (Chapter 16).

Mixed: A poll reports Candidate X at 52 percent and Candidate Y at 48 percent, with a margin of error of plus or minus 3 percentage points. Is X clearly ahead? Explain.

Answer: No. X could be anywhere from 49 to 55 percent and Y from 45 to 51 percent, so the ranges overlap. The poll cannot show a clear leader, and the margin of error does not cover other kinds of bias (Chapter 19).

Unfamiliar (GED-style): A group runs ads to influence a law on workplace safety, but it does not nominate candidates for office. What is it? A. A federal agency. B. A political party. C. A court. D. An interest group.

Answer: D. Interest groups try to influence policy without running their own candidates. B seeks to win office, and A and C are parts of government (Chapter 17).

Unfamiliar (GED-style): Which statement about the Electoral College is accurate? A. A candidate can win the nationwide popular vote and still lose the Electoral College. B. The popular vote alone decides the president. C. Every state has the same number of electoral votes. D. Electoral votes are cast by the Supreme Court.

Answer: A. Electoral votes are allocated through the states, so the national popular-vote winner can lose. B ignores the Electoral College, C ignores that electoral votes vary with each state’s representation, and D is false (Chapter 18).

Ready to move on: get all four right with your reasoning written out. If you miss one, go back to the chapter named in its answer. With four questions, our 80% study goal means all four, on your first try, without help.

Unit 4 source notes: Constitutional participation and election structure draw on [S5–S7, S20]. Polls, campaign passages, and civic case data are original illustrations. No current candidate or party endorsement is implied. The source-analysis approach is aligned to [S1–S2].




Unit 5 — Colonial America and the Founding

Inside-to-GED Bridge — Comparing Historical Voices

Suppose an official announcement says a new policy improved order, while a letter from someone living under it describes confusion and harm. The announcement is evidence of the government’s stated purpose. The letter is evidence of one person’s experience and perspective. Neither source automatically supplies the whole story.

A primary source comes from the time being studied. A secondary source analyzes evidence afterward. Primary does not mean unbiased; secondary does not mean fake. Corroboration means comparing sources and other evidence to see where accounts agree, differ, or leave gaps.

When the GED® test gives you a colonial proclamation, petition, map, or later historian’s summary, identify author, audience, purpose, date, and historical context before drawing a conclusion.

The United States did not begin on empty land or develop through one shared experience. This unit follows colonization, resistance, revolution, and the fight to design a national government. Asking what things were like before, during, and after helps explain change without pretending every group lived through the same turning point the same way.




Chapter 21 — Indigenous Nations, Colonization, and Atlantic Economies

GED® test targets: USH.e, E.g; SSP.3.c

A shipment arriving at a fictional kitchen hides a chain of labor, land, transport, and decisions. That gives a starting point for studying Atlantic economies, but coerced colonial labor was not an ordinary voluntary supply contract. Explaining this history means naming who controlled the land and the labor, and who could say no. Leaving coercion out makes a tidy economic diagram and some seriously dishonest damn history.

Before European settlement expanded

Indigenous peoples in the Americas maintained diverse governments, languages, economies, religious traditions, agricultural systems, and trade networks long before European colonization. They were not one nation waiting for a single encounter. Haudenosaunee communities in the Northeast, Pueblo communities in the Southwest, and numerous other peoples had different political and environmental histories. Specific names and places matter.

European exploration and colonization connected older societies through new routes of conquest, commerce, disease transmission, and migration. Colonization means establishing control over territory and people, often for settlement and extraction of resources. An empire extends authority over multiple territories or peoples. Mercantilism describes policies that sought national power through controlled trade and accumulated wealth, with colonies serving the interests of an imperial center.

Economic motives included access to land, precious metals, crops, labor, and markets. Religious missions and rivalry among European powers also mattered. Multiple causation means several forces contribute to an outcome. A lesson that says “they came for freedom” cannot explain every colony, every migrant, and every conquered community. [S21]

During colonial growth

The Columbian Exchange was the movement of plants, animals, diseases, and people between the Americas and other parts of the world after sustained transatlantic contact. Crops such as maize and potatoes spread beyond the Americas; horses and other animals arrived from Europe. Epidemic diseases caused devastating Indigenous population losses, alongside warfare, displacement, and exploitation. Describing the exchange as simply “sharing useful things” hides those unequal consequences.

English colonial regions developed different economic patterns. New England included small farms, commerce, fishing, and shipping. Middle colonies included grain production and commercial centers. Southern colonies developed plantation economies tied to export crops and enslaved labor, though each region contained variety and slavery existed beyond the South. Geography shaped people’s choices, but it did not decide every outcome.

Indentured servitude bound a person to labor for a term under a contract. Racial chattel slavery treated people as property and made enslaved status hereditary under colonial laws. These were not equivalent arrangements. Enslaved Africans and their descendants resisted by fleeing slavery, slowing work, community formation, cultural survival, and revolt despite severe repression. The forced Atlantic movement of enslaved people supplied labor and wealth while inflicting enormous human suffering.

After settlement became entrenched

Land seizure, treaty-making, trade, and war altered Indigenous political relationships. Indigenous nations negotiated, allied, resisted, and adapted; they were active political communities, not background scenery. Colonial self-government developed for some settlers while slavery and exclusion deepened for others. The same society could demand liberty from imperial interference and deny liberty within its own borders.

Completed comparison — Cause and consequence

Original instructional summaries: Account A describes a colonial port’s growing exports and profits. Account B describes enslaved workers producing export crops under coercion. Account C describes an Indigenous nation losing access to farmland as settlement expands.

Question: Which interpretation best integrates the accounts? A. Economic growth benefited every group equally. B. Colonial growth could produce wealth for some while imposing coercion and dispossession on others. C. Trade and labor were unrelated. D. Indigenous people had no societies before colonization.

Answer: B. It connects the accounts without erasing their differences. A is contradicted by B and C. C disconnects production from trade. D is false and unsupported. The accounts describe different positions within a connected system.

An informed hypothesis might be that rising export demand increased pressure for land and coerced labor. To test it, historians would compare trade records, land policies, labor laws, and accounts from affected communities. An informed hypothesis has a good reason behind it, but three short summaries do not prove it.

Second Look — Follow the Land, Labor, and Trade Relationships

Indigenous peoples of the Americas formed diverse nations, communities, political systems, and trade networks before European colonization. There was no single Indigenous response to contact. Nations pursued diplomacy, alliances, trade, resistance, and adaptation under changing circumstances. Describing the continent as empty erases both existing populations and their sovereignty. A map of European claims is evidence of claims, not proof of universal consent.

European colonization connected competition among states with settlement, resource extraction, missionary efforts, and commerce. The Columbian Exchange moved crops, animals, pathogens, and people across continents. New foods transformed diets and production, while introduced diseases caused devastating Indigenous mortality. Those changes interacted with conquest, forced labor, and dispossession; disease does not explain away the choices made by colonizers.

Plantation production expanded demand for coerced labor, and the Atlantic slave trade forcibly transported millions of Africans. Racialized chattel slavery treated people as property and made enslavement hereditary in colonial legal systems. Merchants, financiers, landowners, and consumers were connected to the system in different ways. Explaining the economic connections must not turn human beings into a neutral “input” and forget the violence enforcing that category.

For a GED historical source, connect perspective to position in the system. A merchant ledger can show trade quantities but not every experience of enslaved people. An affected person’s account can reveal coercion and resistance without measuring the entire economy. Use more than one source to connect the big system to how people actually lived. Neither a profit total nor a national flag tells the whole damn story.

Your Turn — Guided and Independent Practice — Practice Check SS21

Guided: Explain how Indigenous societies, European colonization, the Columbian Exchange, and Atlantic slavery reshaped populations and economies.

Guided answer: Indigenous nations had diverse political and economic systems before contact. Colonization brought conquest, settlement, disease, trade, and land seizure. The Columbian Exchange moved crops, animals, pathogens, and people. European powers and colonial economies expanded racialized chattel slavery through the Atlantic trade.

Inside guided: A food tray has potatoes, cornbread, tomato sauce, and chicken, with coffee on the side. Sort each food by where it was first domesticated, in the Americas or in the Eastern Hemisphere, and name the exchange that brought them together.

Answer: Potatoes, corn, and tomatoes come from the Americas. Chickens were first domesticated in Asia and coffee in Africa (Eastern Hemisphere). The Columbian Exchange after 1492 moved crops, animals, people, and diseases between the hemispheres.

Independent: Which was a major demographic effect of contact in the Americas? A. Disease affected only Europeans. B. Epidemics caused enormous Indigenous population loss. C. All Indigenous nations responded identically. D. Slavery began for the first time in history.

Independent answer: B. A and C are false; D ignores earlier slavery while missing the distinct scale and racial structure of Atlantic chattel slavery. Common mistake: flattening many nations and centuries into one simple story.




Chapter 22 — Revolution, Independence, and Competing Claims to Liberty

GED® test targets: USH.b.1, USH.a.1; SSP.3.a, SSP.5.c

A fictional disagreement over a new institutional rule may involve the rule’s cost, who issued it, and whether affected people had a voice. That shows different kinds of objections. It does not mean prison administration is like colonial government. The American Revolution involved imperial authority, taxation, representation, rights arguments, and armed conflict. “People disliked taxes” is a headline-sized explanation for a much bigger historical beast.

Before the break with Britain

Britain’s victory in the French and Indian War, part of the wider Seven Years’ War, expanded imperial obligations and debt. New revenue measures and efforts to tighten imperial control intensified colonial disputes over taxation and representation. The Stamp Act and later controversies helped build resistance. Colonial critics argued that Parliament taxed them without their own elected representatives there; British defenders invoked different understandings of representation and imperial authority.

Boycotts, petitions, public protests, and intercolonial cooperation preceded independence. The Boston Massacre of 1770 and Boston Tea Party of 1773 became powerful symbols, but symbols are not the whole causal story. Fighting at Lexington and Concord began in 1775. The Declaration of Independence followed in 1776. The war did not start after the declaration simply because a textbook places the declaration first in a discussion. [S22]

During the struggle

The Declaration announced separation, presented a theory of rights and legitimate government, and listed grievances against King George III. It was a persuasive political document aimed at justifying independence. It was not the Constitution, and it did not establish the later three-branch federal system.

Patriots supported independence; Loyalists supported continued allegiance to Britain. Many people’s positions were uncertain or changed. George Washington commanded the Continental Army. French military and financial help made a big difference in the American victory. The surrender at Yorktown in 1781 was a decisive military development; the Treaty of Paris in 1783 formally recognized U.S. independence.

Enslaved people pursued freedom through different opportunities, including service or escape connected to British and American forces. Women sustained households, farms, businesses, political boycotts, and wartime support while generally lacking formal political equality. Indigenous nations made strategic decisions based on threats to their sovereignty and land; they did not all choose the same side. A revolution is more than its leaders.

After independence

Independence removed British rule over the new United States, but it did not automatically resolve slavery, Indigenous sovereignty, women’s political exclusion, debt, or the distribution of power among states. Northern states slowly ended slavery while it continued elsewhere, so the regions went different ways. Revolutionary language supplied later reformers with principles they could use to challenge exclusion.

Completed primary-source interpretation

Primary source, Declaration of Independence, 1776: “all men are created equal” and possess “certain unalienable Rights.” These short excerpts express a universal-sounding principle. Unalienable means not legitimately taken away or surrendered in the way ordinary property might be transferred. [S4]

Question: Which comparison is historically sound? A. The declaration immediately gave equal political rights to every person. B. The declaration’s equality language could be used to criticize exclusions that persisted after independence. C. The declaration created the Supreme Court. D. Unalienable means available only to a monarch.

Answer: B. The principle and the practice did not match fully. Later advocates could use the principle to expose that contradiction. A confuses stated ideals with implemented equality. C assigns the Constitution’s institutional role to a different document. D reverses the term’s meaning.

A completed chronology places war’s opening in 1775, declaration in 1776, Yorktown in 1781, and peace treaty in 1783. That order supports the conclusion that fighting preceded the formal declaration. It does not prove that every earlier event caused every later one. Dates show what came first. To show cause, you need evidence that connects the events.

Second Look — Explain Why the Conflict Escalated

Britain’s costly wars and imperial commitments helped motivate new revenue and enforcement measures. Colonists disputed Parliament’s authority to tax them without their own elected representatives in that body. British arguments about imperial sovereignty and representation differed from colonial claims. The conflict concerned who could legitimately decide, not simply whether all public revenue was undesirable.

Resistance developed through petitions, boycotts, organizations, confrontation, and eventually war. As enforcement and resistance both grew, there was less room for compromise. The Declaration of Independence in 1776 justified separation through rights principles and grievances after fighting had already begun in 1775. Sequence matters: the Declaration did not create the first conflict out of thin air, and it did not establish the later Constitution’s governmental machinery.

People had competing interests and made different choices. Patriots supported independence; Loyalists retained allegiance to Britain; others sought safety, autonomy, or opportunity amid the struggle. Enslaved people pursued freedom through different routes, and Indigenous nations evaluated threats and alliances from their own positions. Treating every resident as one big “we” hides the very conflicts history needs to explain.

The consequences included independence, new state governments, and continuing struggles over the meaning of liberty. Slavery persisted, and political participation remained restricted. On the GED® test, distinguish a principle from its implementation and an immediate trigger from a deeper cause. The rights language mattered enormously, but claiming it instantly made everyone equal is patriotic-sounding bullshit contradicted by the historical record.

Your Turn — Guided and Independent Practice — Practice Check SS22

Guided: Connect taxation, representation, imperial control, Enlightenment ideas, and war to the American Revolution. Then identify the contradiction between liberty claims and slavery.

Guided answer: Britain increased imperial regulation and taxation after costly wars; colonists challenged authority and representation. Enlightenment ideas supplied rights language, and armed conflict produced independence. Yet slavery continued and many people remained excluded, exposing a major gap between declared principles and practice.

Independent: The Declaration of Independence primarily A. abolished slavery nationwide. B. created the current Constitution. C. announced separation and justified it through rights and grievances. D. established judicial review.

Independent answer: C. B occurred later, A did not happen, and D developed through constitutional interpretation. Common mistake: merging the Declaration, Articles, Constitution, and Bill of Rights into one document.




Chapter 23 — From Confederation to the Early Republic

GED® test targets: USH.b.5, USH.b.2, USH.b.3, USH.b.4; SSP.8.a

Imagine several fictional work groups sharing a task while each controls its own supplies. If no common authority can secure contributions, agreements may be hard to carry out. That limited comparison helps explain the Articles of Confederation. It does not turn work assignments into sovereign states. The historical question is why Americans who feared concentrated power nevertheless decided their first national arrangement needed more muscle.

Before the Constitution

The Articles of Confederation created a union with a comparatively weak central government and substantial state autonomy. Congress could conduct diplomacy and war but depended on states for revenue rather than directly taxing individuals. There was no separate national executive comparable to the later presidency. Difficulty financing obligations and coordinating policy contributed to arguments for change. [S11]

Shays’ Rebellion in 1786–1787, involving debt-burdened farmers and resistance to courts in Massachusetts, made elites more worried about disorder and about whether the government could do its job. It was one influence, not the sole cause of the Constitutional Convention. Economic conflicts, interstate disputes, and competing theories of authority also mattered.

During framing and ratification

The 1787 convention produced a proposed replacement government. The Great Compromise combined population-based representation in the House with equal state representation in the Senate. The Three-Fifths Compromise counted three fifths of enslaved people for representation and direct-tax apportionment. It did not grant enslaved people three fifths of a vote or three fifths of personal rights. It increased slaveholding states’ representation while denying enslaved people political participation.

Federalists supported ratification and argued that the proposed structure could govern effectively while controlling abuses. Anti-Federalists feared excessive central power and inadequate rights protections. Those are historical coalition labels, not exact equivalents of today’s parties. The Federalist essays defended the proposed Constitution; opponents circulated their own arguments. Commitments to add a bill of rights helped ratification. [S12]

After the new government began

Washington’s presidency established practices for the new executive and confronted disputes over finance and authority. Alexander Hamilton favored policies including a national bank and stronger national economic coordination. Thomas Jefferson and allies worried about concentrated power and favored a different vision of agriculture and government. Emerging party conflict showed that disagreement did not disappear once the Constitution was adopted.

The Louisiana Purchase in 1803 greatly expanded U.S. claims to territory. Those claims did not mean Indigenous nations had willingly surrendered their lands. The War of 1812 involved maritime disputes with Britain, British interference with U.S. shipping and sailors, and conflict connected to expansion and Indigenous resistance. The war ended without a major territorial transfer between Britain and the United States, while Indigenous nations faced worsening pressures in its aftermath. [S23]

Completed paired argument

Original paraphrases of ratification positions, not historical quotations: Position A argues that a stronger national government can manage common problems while divided institutions restrain power. Position B argues that distant national officials may threaten liberty unless rights are explicitly protected.

Question: What do the positions share? A. Both address how government affects liberty. B. Both reject all government. C. Both demand hereditary monarchy. D. Both deny that institutional design matters.

Answer: A. Their disagreement concerns how liberty is best protected, not whether liberty matters at all. Identifying common ground makes the disagreement more precise. Position A emphasizes structure; Position B emphasizes explicit guarantees and the danger of distance.

Which development responds most directly to Position B’s concern? The adoption of the Bill of Rights. That answer connects a stated concern to a relevant response. It does not imply every Anti-Federalist concern disappeared or every Federalist opposed amendments. People on the same side still disagreed with each other. A good label helps you sort the mess without pretending it is simple.

Second Look — A Stronger Union Came With Bargains and Costs

The Articles created a union with a weak national center dependent on states for major resources. Debt, interstate disputes, trade problems, and doubts about effective national action fueled demands for change. Fear of distant authority remained powerful after independence. The debate was not simply smart people against stupid people; it involved genuine disagreements over security, liberty, representation, and who would benefit from a stronger government.

Federalists argued the proposed Constitution offered workable government and internal safeguards. Anti-Federalists feared concentrated authority and insufficient explicit protections. The promise and later adoption of the Bill of Rights addressed important concerns without eliminating every disagreement. Ratification was a political struggle, not a unanimous room nodding wisely at a finished masterpiece. The bargaining is part of how the damn system developed.

Early disputes over finance, implied powers, foreign relations, and federal-state authority showed that adoption did not settle interpretation. On a GED paired-source question, find each side’s worry and the response that most directly answers it. A bill of rights answers fears about protected liberties differently from a taxing power answering revenue problems. Match the mechanism to the problem instead of treating every founding compromise as interchangeable.

Official Target Spotlight — George Washington (USH.b.3)

Washington could have hung on to power. He walked away after two terms, and that set the rule for everyone after him until Franklin Roosevelt won four elections and the country wrote the limit into law. George Washington commanded the Continental Army in the Revolution, presided over the Constitutional Convention in 1787, and served as the first president (1789–1797). He set lasting precedents: he formed a cabinet of advisers, kept the country neutral in the war between Britain and France (Proclamation of Neutrality, 1793), used federal force to end the Whiskey Rebellion (1794), and stepped down after two terms. His Farewell Address (1796) warned against political factions and permanent foreign alliances.

Practice: Washington left office after two terms. Which later change turned that custom into law? A. The Twelfth Amendment. B. The Twentieth Amendment. C. The Twenty-Fifth Amendment. D. The Twenty-Second Amendment.

Answer: D. The Twenty-Second Amendment (1951) limits a person to being elected president twice. A changed how electors vote for president and vice president, C covers presidential disability and succession, and B moved the dates when terms begin.

Official Target Spotlight — Thomas Jefferson (USH.b.4)

Jefferson preached a small, strict government, then bought a territory that doubled the country when the deal showed up. Thomas Jefferson wrote the main draft of the Declaration of Independence (1776) and served as the third president (1801–1809). The election of 1800 moved power peacefully from the Federalists to Jefferson’s Democratic-Republicans. Jefferson usually read the Constitution strictly, yet in 1803 he approved the Louisiana Purchase from France, which roughly doubled the size of the country even though the Constitution did not mention buying land. He then sent Lewis and Clark to explore the West. Jefferson also enslaved more than 600 people over his lifetime, a contradiction historians weigh against his words about equality.

Practice: Which action created the most tension with Jefferson’s strict reading of the Constitution? A. Drafting the Declaration of Independence. B. Approving the Louisiana Purchase. C. Sending Lewis and Clark to explore the West. D. Winning the election of 1800.

Answer: B. The Constitution did not clearly give the federal government power to buy territory. A came before the Constitution existed, C explored land without stretching the Constitution the way buying it did, and D was a peaceful election under the existing rules.

Official Target Spotlight — The War of 1812 (USH.b.2)

Anybody who has waited on mail gets this one: a war kept going after the peace deal was signed because the news hadn’t arrived yet. The War of 1812 (1812–1815) was fought between the United States and Great Britain. Causes included British impressment (forcing American sailors into the British navy), British trade restrictions during its war with France, and conflict on the western frontier, where Britain backed some Native nations resisting U.S. expansion. British troops burned Washington, D.C., in 1814. The Treaty of Ghent, signed in December 1814, largely restored prewar borders. Andrew Jackson’s victory at New Orleans came in January 1815, after the treaty was signed but before the news crossed the Atlantic. The war boosted American nationalism and weakened Native resistance.

Practice: The Battle of New Orleans was fought after the Treaty of Ghent was signed. What best explains this? A. The treaty required one final battle. B. Jackson’s victory forced Britain to sign. C. Britain had rejected the treaty. D. News of the treaty traveled slowly across the Atlantic.

Answer: D. Word of the treaty took weeks to arrive by ship. A and C are false, and B reverses the order of events: the treaty was signed before the battle.

Your Turn — Guided and Independent Practice — Practice Check SS23

Guided: Explain why weaknesses in the Articles of Confederation contributed to the Constitutional Convention and name one major constitutional compromise.

Guided answer: The national government lacked reliable taxing power, struggled to regulate interstate and foreign commerce, and depended heavily on states. The Constitution created stronger federal institutions. Compromises included the Great Compromise over congressional representation and the Three-Fifths Compromise protecting slave-state power.

Independent: Which debate produced a bicameral Congress with equal state representation in the Senate and population-based representation in the House? A. Missouri Compromise. B. Great Compromise. C. Compromise of 1877. D. New Deal.

Independent answer: B. The others occurred in later historical settings. Common mistake: calling every compromise a fair solution; some preserved deep injustice.

Unit 5 Check (Social Studies) — Inside, Mixed, and Unfamiliar Practice

Inside independent: Someone in a GED class says, “The Revolution was only about tea.” Give two other grievances or ideas behind independence.

Answer: Colonists objected to taxes passed by a Parliament where they had no representatives, and to British policies they saw as violating their rights. The Declaration of Independence also argued that governments get their just powers from the consent of the governed (Chapter 22).

Mixed: The Declaration of Independence was adopted in 1776, and the Bill of Rights was ratified in 1791. How many years apart are they? Name one document from between those dates.

Answer: 1791 − 1776 = 15 years. The Articles of Confederation (effective 1781) and the Constitution (signed 1787) both come between them (Chapters 22 and 23).

Unfamiliar (GED-style): Which was a major weakness of the national government under the Articles of Confederation? A. States had no powers of their own. B. The president had too much power. C. The Supreme Court struck down too many laws. D. Congress depended on the states for revenue instead of taxing individuals directly.

Answer: D. Congress could not directly tax individuals, so it depended on contributions from the states. B and C are wrong because the Articles had no national executive or court comparable to later ones, and A reverses the problem (Chapter 23).

Unfamiliar (GED-style): Anti-Federalists feared a strong central government. Which change most directly answered their concern? A. Giving the president a lifetime term. B. Abolishing the states. C. Ending elections. D. Adding the Bill of Rights.

Answer: D. The Bill of Rights added written protections against federal overreach. A, B, and C would have increased central power, not limited it (Chapter 23).

Ready to move on: get all four right with your reasoning written out. If you miss one, go back to the chapter named in its answer. With four questions, our 80% study goal means all four, on your first try, without help.

Unit 5 source notes: Colonial, revolutionary, and early national context draws on Library of Congress primary-source timeline collections [S21–S23]. Founding documents and ratification arguments use [S4–S5, S11–S12]. Instructional summaries and paraphrases are identified as such and are not invented historical quotations.




Unit 6 — Expansion, Slavery, Civil War, and Reconstruction

Inside-to-GED Bridge — Law on Paper and Life in Practice

A rule can exist on paper while enforcement is inconsistent. That everyday fact helps explain why amendments alone did not instantly create equal freedom after slavery. Law, enforcement, political power, violence, labor arrangements, and court decisions all affected Reconstruction.

Do not treat institutional policy as constitutional law, and do not treat a constitutional promise as proof that everybody immediately received its protection. To study history, compare what the law said with evidence of how people actually lived.

GED questions may ask you to compare the Emancipation Proclamation with the Thirteenth Amendment, or Reconstruction amendments with later restrictions. Identify scope, timing, authority, and consequence.

Expansion changed borders and intensified conflicts over land, sovereignty, and slavery. The Civil War ended slavery through a struggle involving military action, federal policy, and enslaved people’s own actions. Reconstruction then had to answer what freedom and citizenship would mean in real life.




Chapter 24 — Expansion, Removal, and the Meaning of a Border

GED® test targets: USH.b.6, USH.b.7, G.c; SSP.6.b

A fictional housing move changes which unit is in charge of a person without changing who that person is. That limited idea helps you separate people from the lines drawn around them, but conquest and forced removal involved far higher stakes. When a map changes color, the people on the land do not disappear. If a textbook says territory was “added” and never asks whose land or lives changed, it has left out a hell of a lot.

Before the westward surge

U.S. settlers and investors sought land, trade routes, resources, and opportunity beyond established settlements. Indigenous nations already held territories and maintained governments there. Mexico controlled much of the Southwest before the U.S.-Mexican War. Calling these lands simply “unclaimed” replaces history with the perspective of those who wanted to claim them.

Manifest Destiny was the belief that U.S. expansion across the continent was rightful or inevitable. Supporters often linked it to racial and religious assumptions about superiority. An ideology is a connected set of ideas used to interpret society and justify action. Explaining an ideology is not the same as agreeing with it. Look at its results from more than its supporters’ point of view.

During expansion and forced removal

The Indian Removal Act of 1830 supported federal efforts to relocate Indigenous peoples from lands east of the Mississippi. Coercive treaties, state pressure, military force, and removal policies displaced nations including the Cherokee, Muscogee, Choctaw, Chickasaw, and Seminole. The Cherokee removal of 1838–1839 became a central part of the history called the Trail of Tears. Thousands died through the removal process and its associated conditions. Resistance included legal action, diplomacy, evasion, and armed struggle; experiences differed among nations. [S13]

The annexation of Texas and border disputes contributed to the U.S.-Mexican War of 1846–1848. The Treaty of Guadalupe Hidalgo ended the war and transferred vast territorial claims to the United States. People of Mexican origin could find themselves inside a new national boundary without moving. Treaty promises concerning rights and property did not prevent subsequent conflict and dispossession. A border can move across people, not only people across a border. [S14]

After territorial acquisition

New territories reopened the conflict over whether slavery would expand. The Missouri Compromise, the Compromise of 1850, and the Kansas-Nebraska Act represent attempts to manage sectional conflict under changing conditions. Popular sovereignty in territorial debates meant allowing settlers to decide slavery’s status; it did not include equal decision-making power for enslaved people or displaced Indigenous nations.

Later federal policy moved from removal and reservations toward allotment and forced assimilation. The Dawes Act of 1887 authorized division of many communally held tribal lands into individual allotments. Lands classified as surplus were opened to non-Native acquisition, contributing to enormous losses of tribal land. Assimilation means absorption into a dominant culture; when imposed through coercion, it can attack language, family life, religion, and collective identity. [S15]

Completed map reasoning — Claims are not empty space

Original schematic, not to scale: An east-to-west sequence shows established U.S. states → the Mississippi River → Louisiana Purchase territory → lands acquired from Mexico → Pacific coast. Indigenous nations and communities existed across these regions before and after the transfers of claims.

Question: What can this schematic support? A. The exact walking distance between settlements. B. A general sequence of expanding U.S. territorial claims. C. Proof that all residents consented. D. Proof that no Indigenous governments existed.

Answer: B. A schematic shows relationships but not necessarily precise distance. C and D confuse an acquiring government’s map with the consent or absence of other peoples. A political map can document who claims jurisdiction without proving that claim was uncontested.

The strongest historical question is therefore not just “What land was added?” It is also “How was it acquired, who already lived there, and what changed for them?” Those questions produce a fuller causal account without replacing evidence with a slogan from either side.

Second Look — A Border Can Move Across People

Expansion connected land demand, trade, settlement, military power, and national ideology. Manifest Destiny framed U.S. expansion as rightful or inevitable, often through racial and religious claims of superiority. Explaining the ideology shows how supporters justified what they did; it does not agree with them. An inevitability claim can conceal decisions, opposition, and alternatives that existed at the time.

Removal policies forced Indigenous nations from lands desired by settlers and governments. Resistance included diplomacy, legal action, relocation under coercion, and armed struggle. The Trail of Tears refers to devastating removals and associated suffering, not a voluntary migration in search of a nicer neighborhood. Calling forced removal a simple “move” cleans up both what caused it and what it did to people.

The U.S.-Mexican War and Treaty of Guadalupe Hidalgo changed national boundaries and control over large territories. Some residents became subjects of a different state without moving their homes. Territorial acquisition then intensified conflict over slavery’s expansion. The land question, citizenship question, and slavery question were connected, which is why westward growth belongs in explanations of sectional conflict rather than in an isolated list of map dates.

On a GED map or source comparison, distinguish territorial claims, effective control, settlement, and consent. They are not synonyms. A map can show changing borders without proving inhabitants supported the change. Combine the map with treaty provisions, laws, and accounts of affected communities. That is how the same colorful outline stops being decoration and starts backing up real historical reasoning.

Your Turn — Guided and Independent Practice — Practice Check SS24

Guided: Trace how U.S. expansion affected Indigenous removal, war with Mexico, settlement, and arguments over slavery in new territories.

Guided answer: Expansion brought federal and state pressure for Indigenous land cessions and forced removal, including the Trail of Tears. War with Mexico added vast territory. Settlement and resource extraction grew, while every new territory intensified conflict over whether slavery would expand.

Independent: Manifest Destiny was A. a banking policy. B. a Supreme Court case ending segregation. C. a labor union. D. an ideology used to justify continental expansion.

Independent answer: D. A–C are unrelated. Common mistake: describing expansion as empty-land movement and erasing the nations and communities already there.




Chapter 25 — Slavery, Sectionalism, and the Civil War

GED® test targets: USH.c.1, USH.c.2; SSP.3.c

In 1861, Mississippi’s leaders put their reasons for leaving the Union in writing. Near the top, they said it plainly: “Our position is thoroughly identified with the institution of slavery—the greatest material interest of the world.” [S61] Read that the way you would read any notice that decides people’s lives: who benefits from whose work, and who decides? Enslaved people did the work. Enslavers took the wealth. The people doing the work were held as property and had no say at all. Keep that question with you for every Civil War source. When a source says states’ rights, ask: the claimed right to do what? Do not let a fancy-ass label erase slavery from the argument.

Before secession

Sectionalism is loyalty to a region’s perceived interests over those of the nation as a whole. Northern and southern economies differed, but they were also connected through trade, finance, and manufacturing. Slavery was central to southern plantation wealth and political power. It was not a minor footnote attached to a war about an undefined “states’ rights.” The specific right at the center of secession was the protection and expansion of slavery.

Abolitionists sought slavery’s end. Their methods and views varied. Frederick Douglass used writing and speaking to expose slavery and challenge national hypocrisy; Harriet Tubman helped enslaved people escape and supported the Union during the war. Enslaved people’s resistance existed before and beyond famous leaders. The Fugitive Slave Act of 1850 intensified conflict by strengthening federal involvement in recapturing escapees. The Dred Scott decision in 1857 denied the citizenship claim at issue and rejected congressional restriction of slavery in the territories, deepening the crisis. [S24]

During war and emancipation

After Abraham Lincoln’s election in 1860, southern states began seceding, or claiming withdrawal from the Union. Fighting began at Fort Sumter in 1861. The Union initially fought primarily to preserve the nation; emancipation became an explicit war aim as the conflict developed. The Confederacy defended a political order built around slavery.

Lincoln’s Emancipation Proclamation took effect on January 1, 1863. As a wartime measure, it applied to designated areas in rebellion, not every enslaved person everywhere in the United States. Its effect depended on Union military success and people’s movement toward freedom. Black military service and enslaved people’s escape and assistance to Union forces helped undermine slavery. [S25]

Primary source excerpt, Emancipation Proclamation: people held as slaves in the designated areas “are, and henceforward shall be free.” Read the geographic scope supplied in the surrounding document; the excerpt alone should not be stretched into a claim that slavery instantly ended nationwide. [S25]

After Confederate defeat

The war ended in 1865 with Confederate defeat. The Thirteenth Amendment abolished slavery nationally, with its stated punishment exception. Millions were legally free, but freedom did not automatically provide land, secure income, education, safety, or equal political treatment. Those unresolved issues became central to Reconstruction.

War also changed federal power, taxation, finance, and industrial production. One result can be political, economic, about population, and personal all at once. The death of a family member is not less historical because it does not appear as a border change on a map.

Completed comparison — Proclamation and amendment

Question: Which distinction is correct? A. The proclamation and amendment had identical scope and legal form. B. The proclamation was a wartime executive measure with geographic limits; the amendment changed the Constitution nationwide. C. The amendment was issued by a general without ratification. D. The proclamation ended all discrimination.

Answer: B. It compares legal form and scope. A ignores both. C contradicts the amendment process. D leaps from a measure against slavery to a claim about all unequal treatment.

Completed chronology: Lincoln’s election, 1860 → secession and war’s opening, 1860–1861 → proclamation, 1863 → Confederate defeat and Thirteenth Amendment, 1865. The sequence helps explain changing policy. It does not justify saying enslaved people waited passively for freedom. Their actions were part of the process that changed the policy and the war.

Second Look — Follow the Conflict Over Slavery, Not a Vague Slogan

Sectionalism means loyalty to a region’s interests over those of the nation as a whole. The North and South were not two perfectly uniform crowds. Nevertheless, plantation slavery shaped Southern wealth and political power, while Northern economic development increasingly emphasized wage labor, manufacturing, and commerce. Northern merchants and manufacturers also profited from connections to slave-produced cotton. An economy can depend on exploitation without every person involved owning an enslaved person. Follow the connections, not a cartoon of two completely separate worlds.

Expansion intensified the conflict because new states could change the balance of power in Congress. Slaveholders wanted protection for slavery and room for its expansion; opponents disagreed among themselves about immediate abolition, containment, racial equality, and federal authority. Each compromise put off the showdown without fixing the real conflict underneath. This is the part where chronology actually explains something: territorial growth created repeated decisions about slavery, those decisions sharpened political conflict, and Lincoln’s election triggered secession by states whose leaders feared for slavery’s future.

Secession caused a constitutional crisis; the attack on Fort Sumter began the fighting. Preserving the Union and destroying slavery became increasingly connected wartime goals, but they were not identical from the beginning. Enslaved people escaping to Union lines, Black military service, abolitionist pressure, and military needs helped transform the conflict. The Emancipation Proclamation was a wartime measure with a defined scope, not an instant nationwide release of everyone in bondage. The Thirteenth Amendment established abolition nationally, with its stated punishment-for-crime exception.

With any new source, sort out three things: a cause, a justification, and a result. A secession declaration defending slavery is evidence about its authors’ stated reasons. A casualty table measures a consequence; it does not by itself establish why the war began. A later speech may reinterpret the conflict. The strongest conclusion identifies which source supports which claim. “Both sides had reasons” is not analysis worth a damn until you actually name those reasons and the evidence behind them.

Your Turn — Guided and Independent Practice — Practice Check SS25

Guided: Explain how slavery, sectional political power, territorial expansion, and secession led to Civil War. Separate the central cause from immediate triggers.

Guided answer: Slavery and its expansion drove sectional conflict over economics, rights, and political power. Lincoln’s election triggered secession by slaveholding states, which explicitly defended slavery. Confederate attack on Fort Sumter began open war. The central issue was slavery, not a vague disagreement detached from it.

Independent: The Emancipation Proclamation A. declared freedom for enslaved people in areas in rebellion and changed the war’s purpose, but did not itself abolish slavery everywhere. B. ended all racism. C. was the 13th Amendment. D. began Reconstruction in 1865.

Independent answer: A. The 13th Amendment later abolished slavery nationally except as punishment for crime. B–D distort timing and effect. Common mistake: reducing a multistep emancipation process to one document.




Chapter 26 — Reconstruction, Freedom, and Its Unfinished Enforcement

GED® test targets: USH.c.3, USH.c.4, USH.d.1; SSP.8.a

A fictional institution announces a new educational opportunity, but nobody assigns teachers, supplies, or access procedures. The announcement matters; implementation is a different damn problem. That limited comparison helps you tell a legal change apart from enforcing it. A program notice is nowhere near the same thing as emancipation. Reconstruction addressed the enormous task of rebuilding the Union and defining freedom after slavery, while formerly enslaved people pursued citizenship, family security, education, land, and political power.

Before rebuilding could mean equality

Reconstruction, generally dated 1865–1877, addressed the former Confederate states’ return to the Union and the status of formerly enslaved people. Emancipation changed legal status, but power over land, work, courts, and violence remained deeply unequal. Freedom still had to be made real in institutions and in daily life.

The Freedmen’s Bureau supported activities including education, relief, and labor matters. Black communities built schools, churches, family networks, and political organizations. Newly enfranchised Black men voted and held office. These achievements were substantial; they should not disappear from the story simply because violent opposition later rolled back many gains.

During constitutional and political conflict

The Fourteenth Amendment established citizenship protections and restricted state violations of due process and equal protection. The Fifteenth prohibited racial denial of voting rights. Congress and President Andrew Johnson disagreed sharply over Reconstruction policy, and Congress pursued a more demanding reconstruction program. Constitutional change and federal enforcement became linked to questions of national versus state authority. [S7, S26]

Black Codes restricted freedpeople’s lives and labor. White supremacist violence, including attacks by the Ku Klux Klan, aimed to suppress Black political participation and restore racial control. Sharecropping involved farming land in exchange for a share of the crop. Combined with credit dependence and unfair terms, it could trap families in debt. It was not legally identical to slavery, but legal freedom did not eliminate coercive economic conditions.

After federal retreat

The withdrawal of remaining federal troops from southern statehouse politics in 1877 symbolized a major retreat in Reconstruction enforcement. White-controlled governments expanded segregation and disfranchisement through measures including literacy tests, poll taxes, manipulation, and violence. Jim Crow refers to the system of legally enforced racial segregation and associated racial subordination. The constitutional amendments remained, but enforcement was gravely weakened.

In Plessy v. Ferguson, 1896, the Supreme Court upheld a Louisiana segregation law under the “separate but equal” doctrine. The phrase’s legal promise did not describe actual equality in resources or power. Later civil-rights litigation and activism challenged that system. [S16]

Completed source analysis — Law and lived conditions

Primary source excerpt, Fourteenth Amendment: no state shall “deny to any person within its jurisdiction the equal protection of the laws.” [S7] Original historical synthesis: after Reconstruction, discriminatory laws and violence prevented many Black citizens from exercising rights recognized in constitutional text.

Question: What does the comparison show? A. A constitutional guarantee automatically enforces itself. B. The amendment was never ratified. C. A legal guarantee and its practical enforcement can diverge. D. The phrase person excludes everyone without wealth.

Answer: C. The evidence distinguishes a rule from its implementation. A is contradicted by the historical synthesis. B is false. D inserts a restriction absent from the excerpt.

A completed causal chain runs from emancipation to demands for citizenship and participation, then to constitutional and political change, then to organized resistance and weakened enforcement. Do not boil that chain down to “it was always going to fail.” It contains choices by lawmakers, courts, organizations, and individuals. Identifying those choices helps explain why later civil-rights movements returned to the amendments as legal tools.

Second Look — Freedom Needed Institutions, Resources, and Enforcement

Reconstruction involved several competing projects. Federal officials debated conditions for restoring former Confederate states. Freedpeople worked to reunite families, establish schools and churches, negotiate labor, and participate in government. Former slaveholders tried to retain control over labor and land. The Freedmen’s Bureau provided forms of assistance and helped with schools and labor disputes, but its resources and authority were limited. Nobody was starting from an equal position just because a legal document declared a new beginning.

The Thirteenth Amendment abolished slavery subject to its exception; the Fourteenth established national citizenship and constitutional guarantees including equal protection; the Fifteenth prohibited denying voting rights on account of race, color, or previous condition of servitude. These are distinct mechanisms, not three interchangeable freedom stickers. Black political participation and officeholding expanded. At the same time, Black Codes, racial terror, discriminatory practices, and economic dependence undermined freedom. Sharecropping could offer some control over daily labor while debt and unequal bargaining power trapped families in severe dependence.

Federal enforcement could protect participation, but sustained protection depended on political commitment, courts, resources, and local conditions. White supremacist violence and changing national priorities weakened Reconstruction governments. The withdrawal of remaining federal troops from Southern statehouses in 1877 marked a major retreat, not the disappearance of every federal presence or every constitutional amendment. Later segregation and disfranchisement developed through laws, violence, and administration. Do not memorize “Reconstruction failed” and throw the actual changes in the trash. Its constitutional achievements remained foundations for later struggles.

A source showing a Black legislator in the 1870s supports expanded political participation; it does not prove universal equality. A labor contract can reveal obligations, payment arrangements, and unequal power, but one contract cannot describe every worker. On a GED-style comparison, identify both achievement and limitation, then connect each to evidence. A law establishes a rule; enforcement records and lived accounts help reveal what happened under it. Keeping those two apart stops a powerful slogan from passing itself off as an explanation.

Your Turn — Guided and Independent Practice — Practice Check SS26

Guided: Connect the 13th, 14th, and 15th Amendments to Reconstruction, then explain how Black Codes, violence, court decisions, and Jim Crow limited enforcement.

Guided answer: The amendments ended slavery, defined citizenship and equal protection, and protected voting against racial discrimination. Federal Reconstruction briefly expanded political participation. White supremacist violence, restrictive laws, weak enforcement, and later segregation undermined those gains.

Independent: Sharecropping often A. ended cotton production. B. guaranteed land ownership. C. kept families in debt through land, credit, and crop arrangements. D. created equal political power.

Independent answer: C. A, B, and D contradict the historical pattern. Common mistake: saying Reconstruction simply “failed” without identifying achievements, opposition, and abandoned enforcement.

Unit 6 Check (Social Studies) — Inside, Mixed, and Unfamiliar Practice

Inside independent: A map in GED class shows the United States roughly doubling in size in 1803. Which purchase was it, and from which country?

Answer: The Louisiana Purchase, from France. The purchase expanded U.S. claims, but it did not mean the Indigenous nations living there had given up their lands (Chapters 23 and 24).

Mixed: The Thirteenth Amendment was ratified in 1865, and Plessy v. Ferguson was decided in 1896. How many years apart are they? Explain why ending slavery did not end legal segregation.

Answer: 1896 − 1865 = 31 years. Abolishing slavery did not guarantee equal treatment. After Reconstruction, enforcement weakened, and Plessy upheld state segregation under “separate but equal” (Chapter 26).

Unfamiliar (GED-style): What did the Indian Removal Act of 1830 support? A. The purchase of Alaska. B. Full citizenship for all Indigenous people. C. The end of slavery in the territories. D. Federal efforts to relocate Indigenous nations from lands east of the Mississippi.

Answer: D. The act supported removal policies that displaced nations including the Cherokee. A, B, and C describe other, later, or unrelated events (Chapter 24).

Unfamiliar (GED-style): Which best describes Reconstruction (1865–1877)? A. A period when slavery expanded nationwide. B. A war with Mexico. C. The start of the Cold War. D. A period of rebuilding the Union, with new rights for freed people that were later poorly enforced.

Answer: D. Reconstruction brought the Union back together and created new rights, but enforcement weakened after it ended. A, B, and C belong to other events or are false (Chapter 26).

Ready to move on: get all four right with your reasoning written out. If you miss one, go back to the chapter named in its answer. With four questions, our 80% study goal means all four, on your first try, without help.

Unit 6 source notes: Removal, territorial transfer, and allotment use [S13–S15]. Slavery, war, emancipation, and Reconstruction use [S7, S24–S26, S61]. Segregation doctrine uses [S16]. The schematic description and completed questions are original teaching materials.




Unit 7 — Modern United States History

Inside-to-GED Bridge — Work, Crisis, War, and Rights

Work assignments make it easy to understand that production depends on labor, tools, rules, wages or incentives, and bargaining power. The history of industrialization covers factories, migration, immigration, unions, reform, and government rules. A prison job is not the same as a free labor market.

The Great Depression, New Deal, world wars, Cold War, and Civil Rights Movement involved institutions and choices that changed over time. Watch out for one-cause stories. Economic collapse, military conflict, public protest, court decisions, legislation, media, and international pressures can interact.

A GED timeline or paired source asks what happened first, what changed, and which evidence supports a claimed consequence. Dates matter because cause has to come before effect.

Industrialization, migration, war, depression, and civil-rights struggles changed the United States’ economy and public institutions. This unit follows those changes through five chapters. The goal is to see how things connect and what the evidence shows, not to turn a century into a pile of disconnected names.




Chapter 27 — Industry, Immigration, Labor, and Reform

GED® test targets: E.h, E.c.10, E.c.4, USH.d.2, G.d.1; SSP.6.a

Picture a fictional bakery that buys a mixer able to double the number of loaves made per shift. You can almost smell the extra bread. Great—more output. But did hours fall, did pay rise, or did the owner simply expect more work? Those are separate questions. Industrialization works the same way: new technology can change production without spreading the gains evenly. Do not let “progress” become a bullshit substitute for asking who gained, who paid, and what changed.

Before factory production transformed work

The Scientific Revolution advanced systematic observation, experimentation, and mathematical explanations of nature. The Industrial Revolution expanded machine production and the use of new energy sources. They were connected through technological change, but they were not the same event. Industrialization did not happen at the same pace everywhere. It varied by country, region, and industry.

In the United States, railroads, steel, mechanization, and expanding finance helped create large national markets. Capital means resources used to produce goods and services, such as equipment and buildings; financial capital helps fund them. Labor is human work. Productivity is output per unit of input. A factory can increase total output by hiring more workers without increasing output per worker.

During industrial expansion

Large firms achieved economies of scale, meaning some average costs fell as production expanded. They could also acquire market power, the ability to influence prices or terms. Workers faced long hours, dangerous conditions, uncertain employment, and unequal bargaining power. Unions organized workers to bargain collectively. In this period, a strike was a coordinated work stoppage that union members used to press employers. Employers, workers, governments, and courts disagreed over what organizing and regulation should be permitted.

Immigration supplied labor and reshaped cities. Migrants brought languages, institutions, skills, and family networks. Nativism favored native-born people over immigrants and often included racial or religious prejudice. The Chinese Exclusion Act of 1882 restricted Chinese labor immigration and reflected racialized exclusion, despite Chinese workers’ contributions to railroads, agriculture, and other industries. [S27]

Urbanization means a growing concentration of people in towns and cities. Rapid growth strained housing, sanitation, and public services. Reformers investigated unsafe conditions, built settlement-house programs, advocated labor protections, and challenged political corruption. Progressive reformers did not all want the same things, and some contradicted each other: some initiatives expanded participation while other reformers accepted racial exclusion, coercive assimilation, or eugenics.

After demands for regulation grew

The Sherman Antitrust Act of 1890 targeted anticompetitive restraints and monopolization. Later reforms addressed food and drug safety, labor conditions, and political procedures. Women’s suffrage organizing culminated nationally in the Nineteenth Amendment in 1920, but discriminatory barriers still obstructed many women’s voting access. [S7, S28]

The Great Migration moved millions of Black Americans from the South to northern and western cities across the twentieth century. People left to escape racial violence and exclusion, and they came for jobs and family connections. Migration changed culture and politics while migrants continued to face discrimination in housing, employment, and public life.

Completed quantitative history example

Original illustrative factory data, not a historical census:









	Year
	Workers
	Weekly output





	Year 1
	100
	1,000 units



	Year 2
	150
	1,800 units





Output per worker rises from 1,000 ÷ 100 = 10 units to 1,800 ÷ 150 = 12 units. Productivity rises by 2 ÷ 10 × 100 = 20 percent. Total output rises by 800 ÷ 1,000 × 100 = 80 percent. The two percentages differ because total output reflects both more workers and more output per worker.

Question: What can the table establish? A. Productivity rose. B. Every worker’s wages rose 80 percent. C. Conditions became safer. D. A specific machine caused the change.

Answer: A. Wages, safety, and machinery are not shown. A historian would need additional records to connect the productivity change to technology, work intensity, organization, or other causes. Numbers can establish a pattern without explaining its entire history.

Second Look — More Output Does Not Tell You Who Got the Benefit

Industrialization shifts production toward machines, factories, and larger systems of wage labor. Railroads connected suppliers and markets; investment financed equipment; new processes increased output. Economies of scale occur when average cost falls as production expands over a relevant range. A factory spreading a fixed machine cost across more units may lower cost per unit. Larger firms could also gain bargaining power over suppliers and workers. A company can get more efficient and more powerful at the same time; one does not cancel the other out.

Immigration and movement from farms helped supply growing cities with workers. People moved for varied combinations of opportunity, family ties, persecution, and hardship. Employers wanted labor, while some existing workers feared competition and reformers raised concerns about housing and working conditions. Nativism blamed or excluded people because they were immigrants or belonged to particular groups. Describing those historical claims does not make them true. Compare an employer’s hiring notice with a worker’s account. Each shows you interests and conditions, but neither gives you everybody’s experience.

Workers organized unions to bargain collectively over wages, hours, and conditions. A strike withholds labor; collective bargaining seeks negotiated terms. Employers could resist through replacement workers, dismissal, or appeals to government. Reform movements pursued workplace regulation, public health, antitrust measures, and political changes. The reasons overlapped but were not identical: some sought greater equality, some safer conditions, some more stable markets. Economic change created conflicts, and people dealt with them by organizing and changing policy. It was not one steady march toward things getting better.

Suppose a fictional factory produces 800 units with 100 worker-hours, then 1,200 with 120 worker-hours. Productivity changes from 800 ÷ 100 = 8 to 1,200 ÷ 120 = 10 units per worker-hour: a 25% increase because (10 − 8) ÷ 8 × 100 = 25%. That calculation does not establish a 25% wage increase. A GED-style answer about worker welfare needs wage, price, hours, or safety evidence. The damn denominator matters, and so does the difference between output and well-being.

Official Target Spotlight — The Scientific and Industrial Revolutions (E.h)

Before the factory, the shirt on your back was probably made in somebody’s house. After it, a machine and a time clock got involved. The Scientific Revolution (roughly the 1500s–1700s) changed how people gained knowledge: thinkers such as Copernicus, Galileo, and Newton relied on observation, experiment, and mathematics. That approach helped set the stage for the Industrial Revolution, which began in Britain in the late 1700s and spread to the United States in the early 1800s. Machines powered by water and later steam, such as textile mills and railroads, moved production from homes and small shops into factories. Output and productivity rose sharply, cities grew, and new conflicts arose over wages, hours, child labor, and working conditions.

Practice: Which change is most closely linked to the Industrial Revolution? A. Thinkers testing ideas through observation and experiment. B. Production moving from homes and small shops into factories. C. People beginning to farm. D. Nations beginning to trade with each other.

Answer: B. Factory production is the defining change. A describes the Scientific Revolution, which came earlier and helped set the stage. C and D began thousands of years before.

Your Turn — Guided and Independent Practice — Practice Check SS27

Guided: Explain how railroads, factories, corporations, immigration, urbanization, and labor organizing were connected during industrialization.

Guided answer: Railroads created national markets and moved materials and people. Factories and corporations concentrated production and capital. Immigration and rural migration expanded urban labor forces. Long hours, low wages, dangerous conditions, and unequal bargaining power encouraged unions and reform movements.

Independent: A strike is primarily A. a stock dividend. B. a tariff. C. a court appeal. D. workers collectively withholding labor to pressure an employer.

Independent answer: D. A–C belong to trade, law, and finance. Common mistake: telling industrial growth only as invention and wealth while ignoring labor, monopoly, pollution, and inequality.




Chapter 28 — World War I, the Great Depression, and the New Deal

GED® test targets: USH.f.1, USH.f.2, USH.f.3, USH.f.4, USH.f.5, USH.f.7, E.a; SSP.3.b

Suppose fewer purchases at a fictional canteen lead to smaller orders, fewer delivery hours, and then still less spending by workers outside the institution. This is an illustration, not a claim about prison staffing rules. One person’s spending is somebody else’s income. That connection helps explain why an economic downturn can feed on itself. The Great Depression was not just “the stock market did some crazy shit.” Multiple weaknesses and responses shaped the collapse.

Before and during the First World War

World War I began in Europe in 1914. Militarism, alliance commitments, imperial competition, and nationalism contributed to the crisis. The assassination of Archduke Franz Ferdinand was a trigger within those deeper tensions. Nationalism is identification with and loyalty to a nation; militarism gives military power and readiness an especially prominent role in policy. Neither word explains every decision by itself.

The United States entered the war in 1917 after disputes including Germany’s unrestricted submarine warfare and the Zimmermann Telegram. Wartime mobilization redirected production and labor, while restrictions on dissent raised civil-liberties questions. In Russia, the revolutions of 1917 overthrew the monarchy and then brought the Bolsheviks to power. When Russia pulled out, it changed the war and helped start a new conflict over ideas about government.

President Woodrow Wilson’s Fourteen Points proposed principles for a postwar order, including a general association of nations. The Treaty of Versailles imposed major terms on Germany and established the League of Nations. The U.S. Senate did not consent to the treaty, and the United States did not join the League. U.S. economic and diplomatic involvement abroad continued, so isolationism should not be read as total absence from world affairs. [S29]

Before and during the Depression

The Great Depression began in 1929 and became a severe, prolonged economic crisis. The stock-market crash was a major event, but banking failures, falling demand, debt pressures, and international financial problems also mattered. A single dramatic day cannot explain an entire decade’s unemployment and lost production.

Deflation, a decline in the general price level, increased the burden of fixed debts in real purchasing-power terms. Bank failures destroyed confidence and restricted credit. The Dust Bowl combined drought with damaging land-use practices, intensifying hardship and migration in the Great Plains. Nature and human choices worked together to make it worse.

Franklin Roosevelt’s New Deal expanded federal responses through relief, recovery, and reform. Relief addressed immediate hardship; recovery sought renewed economic activity; reform sought to change institutions and reduce future risks. The programs did not all do the same job, and they did not serve everyone equally. Occupational exclusions and discriminatory administration limited benefits for many Black workers and other groups. [S30–S31]

After new institutions emerged

The Social Security Act of 1935 established major social-insurance and assistance arrangements. The National Labor Relations Act strengthened protections for covered workers’ organizing and collective bargaining. Banking and securities reforms addressed financial instability. The New Deal changed expectations of federal responsibility, while debate continued over spending, constitutional authority, and program effectiveness. Later, gearing up for World War II changed jobs and production on a massive scale.

Completed timeline and causal judgment

Supplied sequence: World War I begins, 1914 → U.S. entry and Russian revolutions, 1917 → Versailles treaty, 1919 → stock-market crash, 1929 → major New Deal legislation, 1933–1935.

Question: Which claim is best supported? A. The New Deal caused U.S. entry into World War I. B. New Deal laws were responses to conditions that preceded them. C. The stock crash was the only cause of the Depression. D. The League of Nations was created by the Social Security Act.

Answer: B. The chronology and chapter explanation connect crisis to response. A reverses time. C mistakes a prominent event for a complete causal explanation. D combines unrelated institutions.

To judge whether a program worked, historians need evidence of results, something to compare against, and a look at what else changed. “The economy improved after the program” begins an investigation; it does not finish it. The same correlation-versus-causation discipline applies to both history and current policy.

Second Look — A Crisis Has Causes, Feedback Loops, and Competing Responses

World War I grew from interacting rivalries, militarism, alliances, imperial competition, and nationalism. The assassination of Archduke Franz Ferdinand was an immediate trigger, not a complete explanation of why a regional crisis became a larger war. The United States entered in 1917 after disputes including unrestricted submarine warfare and the Zimmermann Telegram. Wartime production and mobilization expanded federal activity. The peace deal and war debts left tensions behind, but it is too simple to say they made the next war certain.

During the Great Depression, banking failures, falling demand, reduced investment, financial instability, and international problems reinforced one another. When depositors lost access to money or feared losses, spending could fall. Businesses facing fewer customers cut production and employment; unemployed workers bought less. That loop explains how lots of separate household choices could make the whole country’s slump worse. A stock-market crash can be part of the story without being the only cause. Do not confuse the most dramatic event with the whole mechanism.

New Deal measures pursued relief for immediate distress, recovery of economic activity, and reform intended to reduce future instability. These categories overlap. Work programs supplied income and public projects; banking reforms addressed confidence and financial structure; Social Security created a lasting federal role in economic security. Critics disagreed about cost, federal power, implementation, and whether reforms went far enough. Programs also had exclusions and unequal effects. To judge a policy, look at how it was actually designed and what it actually did. A good intention does not prove a good outcome.

In a passage-and-graph question, separate sequence from causation. If unemployment falls after a program begins, that shows timing. It does not separate that program from other changes, including later gearing up for war. A stronger explanation uses a plausible mechanism plus evidence about competing influences. For historical speeches, distinguish predictions from measured outcomes. “This will restore confidence” is a claim about the future, not a result already achieved. Suppose an answer choice says a 1935 law caused the 1929 crash. That answer sounds impressive until the damn dates show it could not possibly prove what it claims: a cause has to come before its effect, and one law cannot explain a whole decade.

Official Target Spotlight — Imperialism (USH.f.2)

Think of a powerful country deciding somebody else’s land is its business. Imperialism is a policy of extending a nation’s power over other territories through conquest, colonies, or economic and political control. In the late 1800s, European powers divided most of Africa among themselves and competed for influence in Asia. The United States also expanded overseas: after the Spanish-American War (1898) it took control of Puerto Rico, Guam, and the Philippines, and it annexed Hawaii the same year. Historians list imperialism with militarism, alliances, and nationalism as long-term causes of World War I.

Practice: Which is the clearest example of imperialism? A. Two nations sign a trade agreement as equals. B. A nation builds up its army at home. C. A nation takes political control of a distant island after a war. D. Citizens feel strong pride in their nation.

Answer: C. Imperialism means one nation controlling another territory. B is militarism and D is nationalism; both are related causes of World War I but not imperialism itself. A is an agreement between equals.

Your Turn — Guided and Independent Practice — Practice Check SS28

Guided: Build a cause-and-consequence chain from World War I through the Great Depression to New Deal responses, while avoiding the claim that one event had only one cause.

Guided answer: World War I reshaped borders, debt, and politics. In the 1920s, financial speculation, weak regulation, unequal income, bank fragility, and production problems contributed to collapse. The Depression brought unemployment and bank failures. New Deal programs expanded relief, regulation, public works, and social insurance.

Independent: Which was a New Deal change? A. Expanded federal role in economic relief and regulation. B. Abolition of the presidency. C. Immediate end of all unemployment. D. Withdrawal from every public program.

Independent answer: A. B and D are false; C overstates results. Common mistake: treating the stock-market crash as the only cause of the Depression.




Chapter 29 — World War II, Total War, and Human Rights

GED® test targets: USH.f.6, USH.f.8, USH.f.9, USH.f.10, USH.f.11, USH.f.12, USH.f.13, E.f; SSP.5.a, SSP.8.a

A schedule change in a fictional facility can affect meals, transportation, work, and classes at once. Systems are connected. Total war is far bigger and far more destructive: governments mobilize economies and civilian populations, not just soldiers. The analogy is about connected systems, not equivalent suffering. To understand World War II, follow how military aims, industrial production, occupation, ideology, and civilian life affected one another. A battle list alone does not teach this shit.

Before the war expanded

Fascism is an authoritarian, intensely nationalist political ideology that rejects liberal democratic competition and commonly glorifies leadership and militarism. Nazism was the German Nazi movement’s form of fascism, centrally organized around antisemitism and racist hierarchy. Totalitarianism describes efforts to control political and social life extensively. These terms are related, but they are not synonyms for any government policy someone dislikes.

German, Italian, and Japanese expansion challenged the international order. Germany invaded Poland in 1939, beginning the European war. War in Asia had already expanded through Japanese aggression. U.S. Neutrality Acts reflected efforts to avoid entanglement, but policy shifted toward aid to countries resisting the Axis. Japan’s attack on Pearl Harbor in December 1941 brought the United States into the war; Germany and Italy then declared war on the United States.

During a global conflict

The major Axis powers were Germany, Italy, and Japan. The Allies included Britain, the Soviet Union, the United States, China, and many others. Alliances can join governments with very different political systems around a shared wartime objective. The U.S.-Soviet alliance against Nazi Germany did not mean their ideological differences had vanished.

Total war mobilizes broad economic and civilian resources. Governments rationed goods, redirected factories, raised funds, and expanded military production. Women entered wartime industrial work in large numbers, although women had worked before the war and many faced pressure to leave particular jobs afterward. Black Americans pursued the “Double V” goal of victory against fascism abroad and racism at home while serving in a segregated military.

The Holocaust was Nazi Germany’s systematic persecution and murder of six million European Jews, carried out with allies and collaborators. Nazi policy also persecuted and murdered other groups, including Roma, people with disabilities, and political opponents. Genocide is the intent to destroy, in whole or in part, a national, ethnic, racial, or religious group through specified acts. The Holocaust must not be reduced to a generic synonym for any wartime hardship. [S32]

Executive Order 9066 enabled military exclusion that led to the forced removal and incarceration of people of Japanese ancestry, most of them U.S. citizens, from the West Coast. Individualized evidence of disloyalty was not the basis for the mass policy. The later U.S. apology and redress recognized grave injustice. The historical term internment is often encountered, but incarceration more accurately describes the broad imprisonment of citizens and others under this policy. [S33]

After victory

Germany surrendered in May 1945. Japan surrendered after the atomic bombings of Hiroshima and Nagasaki and Soviet entry into the war against Japan in August 1945. Japan announced its surrender on August 15 and formally surrendered on September 2, 1945. Historians examine the relative significance of these developments and the decisions surrounding them; a sequence alone cannot resolve every causal debate.

The United Nations was established in 1945. Decolonization, the ending of colonial rule, accelerated after the war through varied political struggles, negotiations, and wars. The GI Bill supported eligible veterans’ education and other opportunities, but discrimination in institutions and administration limited equal access to benefits. [S34]

Completed source comparison

Original instructional summaries: A wartime official describes mass removal as a security measure. A later government review finds that racial prejudice, wartime hysteria, and failures of political leadership shaped the policy. These are summaries of positions, not direct quotations.

Question: What must a reader compare? A. Only which document is longer. B. Each source’s purpose, historical setting, evidence, and claims. C. Whether every official always tells the truth. D. Whether later sources are automatically wrong.

Answer: B. A contemporary justification is evidence of what officials argued; it is not proof that the argument was sound. A later review can examine records and consequences unavailable or ignored earlier. Date matters, but neither earlier nor later guarantees truth. Evaluation requires evidence.

Second Look — Total War Reaches Far Beyond the Battlefield

Aggressive expansion by Nazi Germany, fascist Italy, and imperial Japan challenged other states and international arrangements. Appeasement, isolationist sentiment, diplomacy, and military responses developed in particular contexts; people did not possess later knowledge of every outcome. Germany’s invasion of Poland in 1939 began the European war; Japan’s attack on Pearl Harbor in December 1941 brought the United States into the war. Fighting in Asia predated those dates. A timeline’s chosen starting point can reflect geographical focus rather than the beginning of every related conflict.

Mobilization redirected factories, labor, transport, and resources toward war. Rationing limited civilian access to selected goods; government borrowing and taxation financed spending. Women and minority workers entered or expanded roles in war industries while discrimination continued. Japanese Americans suffered forced removal and incarceration, including many U.S. citizens. When officials claimed wartime necessity, check that claim against evidence, constitutional principles, and what historians found later. Describing what officials asserted is not endorsing it, and a government document is not automatically the last damn word.

The Holocaust was the Nazi-led systematic persecution and murder of six million Jews; the Nazi regime and its collaborators also persecuted and murdered other groups. Genocide targets a group for destruction; it is not merely another word for casualties in combat. The war’s destruction and atrocities helped motivate postwar institutions, human-rights commitments, and war-crimes trials. The United Nations and the Universal Declaration of Human Rights belong to that aftermath, but declarations and institutions do not guarantee enforcement or end disagreements among states.

For source analysis, identify whether a production poster persuades, a factory table measures output, or a survivor’s account records experience. A poster can reveal an official appeal without proving everyone accepted it. A production increase can support industrial mobilization without measuring civilian freedom. Compare sources by what each one can actually prove. Human consequences are not an optional footnote, and moral seriousness is not permission to skip careful evidence. The strongest answer can recognize both a war’s strategic outcome and its enormous costs.

Official Target Spotlight — The Neutrality Acts (USH.f.6)

Congress spent the 1930s saying “not our fight,” then slowly started sending supplies to its friends. In the mid-1930s, Congress passed a series of Neutrality Acts (1935–1939) to keep the United States out of another European war. They banned selling weapons to nations at war; the 1939 act allowed “cash-and-carry” arms sales, meaning buyers had to pay cash and carry the goods on their own ships. The Lend-Lease Act (March 1941) went further, letting the United States lend or lease war supplies to Britain and other Allies before the U.S. entered the war in December 1941. The move from neutrality to aid shows isolationism weakening as the Axis powers expanded.

Practice: Which order is correct? A. Lend-Lease → Neutrality Acts → Pearl Harbor. B. Pearl Harbor → Neutrality Acts → Lend-Lease. C. Neutrality Acts → Lend-Lease → Pearl Harbor. D. Neutrality Acts → Pearl Harbor → Lend-Lease.

Answer: C. The Neutrality Acts came in 1935–1939, Lend-Lease in March 1941, and Pearl Harbor in December 1941.

Official Target Spotlight — The GI Bill (USH.f.13)

Picture the government saying: you served, so here’s college money and a cheap home loan. That was the deal for millions of veterans. It didn’t reach everybody equally, though. The Servicemen’s Readjustment Act of 1944, known as the GI Bill, gave World War II veterans benefits such as tuition for college or job training, low-interest home loans, and unemployment pay. Millions of veterans used its education benefits, and its loans helped fuel suburban home building after the war. The benefits were not shared equally: because many programs ran through local institutions, many Black veterans faced discrimination in loans and admissions.

Practice: Which postwar trend did the GI Bill most directly support? A. The end of racial discrimination in housing. B. Rising farm prices. C. Growth in labor-union membership. D. Growth in college enrollment and home ownership.

Answer: D. Education and home-loan benefits drove both trends. A is the opposite of what many Black veterans experienced, and B and C were not what the law’s benefits targeted.

Your Turn — Guided and Independent Practice — Practice Check SS29

Guided: Explain how total war affected civilians, production, civil liberties, and human rights during World War II. Include Japanese American incarceration and the Holocaust accurately.

Guided answer: Governments mobilized entire economies and populations. Civilians faced bombing, rationing, displacement, and mass death. The U.S. incarcerated Japanese Americans under Executive Order 9066, a grave civil-liberties violation. Nazi Germany and collaborators murdered six million Jews and millions of other victims in the Holocaust.

Independent: The Holocaust was A. a New Deal program. B. a normal battle casualty count. C. caused by the United Nations. D. systematic state-sponsored persecution and murder led by Nazi Germany.

Independent answer: D. B minimizes genocide; A and C are false. Common mistake: using vague language that hides who acted, who was targeted, and how institutions enabled mass murder.




Chapter 30 — The Cold War, Federal Power, and Public Trust

GED® test targets: USH.g.1–USH.g.9; SSP.3.c

A fictional 1950s government pamphlet says a loyalty program for federal workers is necessary for national security. That statement tells you the stated purpose. It does not, by itself, show the threat’s size, prove the response works, or settle whether the cost is justified. Those are evidence questions. The Cold War repeatedly put security, government power, public trust, and competing political systems into conflict. Do not accept or reject a historical argument just because somebody says the magic word security.

Before a wartime alliance became a rivalry

After World War II, the United States and Soviet Union emerged as major powers with competing security interests and political-economic systems. Capitalism relies substantially on private ownership and markets. Communism, as an ideological goal, envisions common ownership and a classless society; Soviet governance combined one-party rule with extensive state ownership and planning. Keep three things separate: an ideal, a system of government, and what a country actually does.

The Cold War was a prolonged rivalry involving military alliances, nuclear competition, propaganda, espionage, economic assistance, and conflicts fought through allies or directly in particular regions. Cold does not mean nobody died. Wars in Korea and Vietnam caused enormous losses.

During containment and confrontation

Containment sought to limit the spread of Soviet influence and communism. The Truman Doctrine of 1947 framed assistance to governments resisting coercion in that context. The Marshall Plan supported European economic recovery. Rebuilding economies could also serve a country’s strategy against its rivals. [S35–S36]

Germany and Berlin became central sites of division. During the Soviet blockade of western access routes to West Berlin in 1948–1949, the Western Allies supplied the city by air. NATO formed in 1949; the Warsaw Pact followed in 1955. The Berlin Wall, erected in 1961, restricted movement from East to West. The Cuban Missile Crisis of 1962 brought the superpowers close to nuclear war. Diplomacy and compromise mattered alongside military pressure.

At home, anticommunist investigations raised questions about evidence, association, and civil liberties. The accusation that someone belonged to an unpopular movement did not itself prove espionage. This is a historical version of a basic reasoning rule: accusation is not proof.

In Korea, war began in 1950 when North Korean forces invaded South Korea. U.S.-led United Nations forces supported South Korea, while China intervened on North Korea’s side. The 1953 armistice stopped major fighting without a final peace treaty resolving the division. In Vietnam, anticolonial struggle and national division became intertwined with Cold War rivalry. U.S. leaders expanded intervention to prevent a communist victory; opponents challenged the war’s justification, costs, and conduct. U.S. combat forces withdrew following the 1973 agreement, and North Vietnamese forces took Saigon in 1975. These two wars started differently, involved different people, and ended differently. Do not treat them as the same war. [S42]

Lyndon Johnson’s Great Society included initiatives addressing poverty, education, healthcare, and civil rights. Medicare and Medicaid were created in 1965. Domestic reform and escalating U.S. involvement in Vietnam competed for resources and public support. Richard Nixon later pursued détente, a relaxation of tensions, while the Watergate scandal exposed abuses of political power and a cover-up. Investigations, courts, congressional action, and journalism contributed to accountability; Nixon resigned in 1974.

After the Soviet bloc weakened

Economic problems, reform efforts, public opposition, and national movements contributed to the transformation of Eastern Europe in 1989 and the dissolution of the Soviet Union in 1991. The Berlin Wall opened in 1989, and Germany reunified in 1990. Democratization means movement toward democratic institutions and participation; transitions were uneven and did not guarantee permanently stable democracy.

Completed reasoning — One cause is not enough

Original historical synthesis: A state faces weak economic performance, public protest, disagreements among leaders, and growing national independence movements. A commentator says, “One foreign speech single-handedly caused the state’s collapse.”

Question: Which evaluation best follows? A. A speech can never influence events. B. The claim ignores several interacting causes identified in the synthesis. C. Economic conditions determine every political outcome. D. All causes have exactly equal importance.

Answer: B. Multiple causation does not mean speeches are irrelevant or all factors are equal. It means an explanation must address the evidence for interacting forces. A and C replace one absolute with another. D invents equal weighting.

The same method improves discussion of public trust. Watergate was not merely “people disliked a president”; it involved specific acts, evidence, legal disputes, and institutional responses. Good analysis names those specific things instead of passing off a mood as an explanation.

Second Look — Security Claims, Rivalry, and the Evidence Behind Public Trust

After World War II, the United States and Soviet Union emerged as rival superpowers with different political and economic systems, security aims, and spheres of influence. Containment sought to limit the expansion of communist power. Alliances, economic assistance, propaganda, espionage, arms competition, and conflicts involving other countries became tools of rivalry. A proxy war involves outside powers supporting opposing sides, though local participants still have their own aims. Smaller countries were not merely chess pieces without histories or agency. The GED® test calls this shift the United States’ maturation as an international power: a country that once avoided permanent alliances now led NATO and helped rebuild its allies.

Nuclear weapons made direct superpower war exceptionally dangerous. Deterrence attempts to prevent attack by threatening unacceptable retaliation. It depends on what leaders believe about capability and willingness; it is not a physical law guaranteeing safety. Arms races can arise when each side describes its buildup as defensive while the other sees a threat. This is called the security dilemma. It helps explain why things escalated without pretending every decision or every side’s responsibility was the same. A diagram of rising arsenals measures weapons, not the exact probability of war.

At home, anticommunism produced investigations and accusations that raised questions about evidence and civil liberties. Abroad, conflicts such as Korea and Vietnam involved containment goals and complex local conditions. Public disagreement over Vietnam and later revelations about government conduct weakened trust. Watergate concerned a break-in, cover-up, abuse of power, and legal accountability—not simply an unpopular president. Separate the event, the evidence, institutional responses, and the public’s interpretation. Otherwise history turns into a sloppy-ass collection of names attached to moods.

When comparing a presidential address and a later investigative account, track what each author knew and intended. An address may justify policy; an investigation may test claims against records and testimony. A source is not accurate just because of its date or because it looks official. Corroboration means checking independent evidence that bears on the same issue. A later source can reveal previously concealed facts, but it can also bring new biases. A strong GED-style conclusion stays within what the combined evidence actually establishes.

Your Turn — Guided and Independent Practice — Practice Check SS30

Guided: Connect containment, Korea, Vietnam, nuclear competition, the space race, and the collapse of the Soviet Union without pretending the Cold War was one continuous shooting war.

Guided answer: The U.S. pursued containment of Soviet influence through alliances, aid, proxy wars, and military power. Korea and Vietnam became hot wars within the broader rivalry. Nuclear deterrence raised catastrophic risk, and the space race carried strategic and symbolic meaning. The Soviet Union dissolved in 1991 after long political and economic strain.

Independent: Watergate most directly strengthened public concern about A. ancient trade. B. medieval monarchy. C. westward settlement. D. executive abuse and accountability.

Independent answer: D. The scandal involved political espionage, cover-up, investigation, and resignation. A–C are unrelated. Common mistake: describing the Cold War as only U.S.-Soviet diplomacy while ignoring wars, domestic fear, decolonization, and public trust.




Chapter 31 — Civil Rights, Equal Protection, and Social Change

GED® test targets: USH.d.1, USH.d.2, USH.d.3, USH.d.4, USH.d.5, USH.a.1; SSP.8.a, SSP.6.b

In a fictional education program, a written promise of equal access means little if the enrollment process keeps shutting out the same people. Looking at both the rule and how it actually works is a good habit. It is not a legal conclusion about any facility. Civil rights history asks how people challenged exclusion through organizing, courts, legislation, and enforcement. “They passed a law, so everything was fixed” is some historically lazy bullshit.

Before the landmark victories

Civil-rights organizing grew from long struggles against slavery, segregation, exclusion, and violence. Black communities, civil-rights organizations, lawyers, labor activists, students, religious leaders, and many others built institutions and strategies over decades. Women’s suffrage, Indigenous rights, Mexican American organizing, disability rights, and other movements had distinct histories while sometimes sharing tactics and constitutional arguments.

Jim Crow segregation restricted public life through law and intimidation. Plessy’s 1896 decision supported a legal doctrine used to defend segregation. In Brown v. Board of Education in 1954, the Supreme Court ruled that state-imposed racial segregation in public schools violated equal protection. A legal ruling was a major change, but implementation met resistance and required further action. [S16–S17]

During litigation organizing and legislation

The Montgomery bus boycott, sit-ins, Freedom Rides, voter-registration efforts, and mass demonstrations challenged exclusion. Participants faced arrest, economic retaliation, and violence. Martin Luther King Jr.’s 1963 Letter from Birmingham Jail responded to criticism of direct action and the demand to wait. In substance, he argued that sustained injustice and failed negotiation made nonviolent pressure necessary to open genuine negotiation. This is a paraphrase, not a quotation. Its historical setting helps explain the letter’s urgency and audience. [S37]

The Civil Rights Act of 1964 prohibited discrimination in specified areas, including public accommodations and employment, and strengthened federal enforcement. The Voting Rights Act of 1965 attacked racial barriers to voting. These statutes had different functions; neither can be reduced to “everyone became equal that day.” [S18, S38]

The Warren Court, named for Chief Justice Earl Warren’s period of leadership, issued major rights decisions. Gideon v. Wainwright in 1963 required appointed counsel for indigent defendants in state felony prosecutions. Miranda v. Arizona in 1966 addressed safeguards for custodial interrogation. Read each old ruling with its facts and what courts did later. Do not treat it as a script that settles every case today. [S39]

After victories and continuing disputes

Civil-rights laws altered institutions and opened opportunities, while unequal access, discriminatory practices, and debates over enforcement persisted. Indigenous activism challenged treaty violations and policies of forced assimilation. Mexican American movements addressed labor, education, and political representation. Women’s movements challenged discrimination in employment and education. Disability-rights organizing pursued access and equal participation, culminating in major federal protections including the Americans with Disabilities Act of 1990.

Do not squash different movements into one story. The question to ask about each one is how people turned their demands into organized pressure, legal arguments, and changes in institutions, and where those changes fell short.

Completed comparison — Different tools for change









	Development
	Primary institutional route
	Immediate significance





	Brown decision, 1954
	Judicial ruling
	Rejects state racial segregation in public schools



	Civil Rights Act, 1964
	Federal legislation
	Establishes and strengthens specified antidiscrimination protections



	Voting Rights Act, 1965
	Federal legislation
	Targets racial barriers to voting





Question: Which conclusion integrates the table and chapter? A. Only courts contributed to change. B. Demonstrations automatically amended the Constitution. C. Legal change used multiple institutions and was connected to organizing outside government. D. Each law solved every form of discrimination.

Answer: C. The evidence links institutional decisions with social movements. A ignores legislation and organizing. B confuses pressure for change with the formal amendment process. D is an unsupported absolute.

The completed historical explanation is therefore broader than a list of famous leaders: organized communities identified injustice, built evidence and pressure, pursued different institutions, won changes, and confronted limits in implementation. That pattern ties history back to civics without pretending progress just happened on its own.

Second Look — A Legal Victory Still Needs a Route Into Daily Life

Civil rights are protections of equal participation and treatment under law. The modern civil rights movement drew on generations of resistance, institutions, and organizing. Segregation separated people by race; disfranchisement denied or obstructed voting. Both relied on systems of power rather than isolated personal dislike. Courts, officials, employers, and private violence could reinforce exclusion. Knowing how it worked matters: changing an individual attitude would not automatically dismantle an enrollment rule, discriminatory hiring system, or barrier to registration.

Different strategies addressed different obstacles. Litigation challenged practices in court; boycotts imposed economic pressure; sit-ins confronted exclusion; voter-registration campaigns built participation; public demonstrations drew attention and political pressure. Brown v. Board of Education in 1954 rejected racial segregation in public schools, but implementation faced extensive resistance. The Civil Rights Act of 1964 and Voting Rights Act of 1965 addressed distinct problems through federal law. A judgment, statute, and organizing campaign are related tools, not synonyms for the same event.

Participants disagreed about tactics, priorities, integration, self-defense, economic change, and the pace of reform. Those disagreements do not erase shared opposition to racial oppression. Movements for women’s rights, disability rights, and other forms of equal participation also challenged institutional barriers, each with its own history. Do not treat one movement as a perfect pattern for every other one. Context explains why a strategy was chosen and what it could accomplish; it does not require you to pretend everyone in a group thought alike.

A GED-style source might show registration rising after a federal intervention. Calculate the change, then identify the mechanism described in the accompanying passage. If registration rises from 20% to 50%, that is 30 percentage points, not 30% growth; relative growth is 30 ÷ 20 × 100 = 150%. Neither calculation alone measures full equality. The strong answer connects legal protection, enforcement, and participation without claiming the graph proves every barrier disappeared. Numbers need interpretation, not a victory lap that outruns the damn evidence.

Official Target Spotlight — The Warren Court (USH.d.5)

This Court changed what a courtroom owes the person standing in it. Under Chief Justice Earl Warren (1953–1969), the Supreme Court issued decisions that expanded civil rights and the rights of people accused of crimes. Brown v. Board of Education (1954) ruled public-school segregation unconstitutional. Mapp v. Ohio (1961) applied the exclusionary rule to the states. Gideon v. Wainwright (1963) required states to provide a lawyer to felony defendants who cannot afford one. Reynolds v. Sims (1964) set the “one person, one vote” rule for state legislatures. Miranda v. Arizona (1966) required police to tell people in custody about their rights before questioning. This is history, not legal advice about any current case.

Practice: In the early 1960s, a state refuses to appoint a lawyer for a poor defendant charged with a felony. Which decision is most relevant? A. Miranda v. Arizona. B. Mapp v. Ohio. C. Gideon v. Wainwright. D. Reynolds v. Sims.

Answer: C. Gideon addressed the right to appointed counsel. A covers warnings before police questioning, B covers illegally seized evidence, and D covers how state legislative districts are drawn.

Your Turn — Guided and Independent Practice — Practice Check SS31

Guided: Explain how litigation, protest, boycotts, federal legislation, local organizing, and media evidence worked together in the civil-rights movement.

Guided answer: Court cases challenged legal segregation; organizers built local power; boycotts and demonstrations imposed political and economic pressure; media exposed violence; federal laws such as the Civil Rights Act of 1964 and Voting Rights Act of 1965 attacked discrimination. Change came through multiple strategies and sustained enforcement.

Independent: Brown v. Board of Education held that A. slavery was abolished. B. all inequality ended immediately. C. voting age became 18. D. state-sponsored school segregation violated equal protection.

Independent answer: D. B overstates implementation, while A and C concern Reconstruction and a later amendment. Common mistake: confusing a legal victory with instant practical compliance.

Unit 7 Check (Social Studies) — Inside, Mixed, and Unfamiliar Practice

Inside independent: A documentary on TV shows factories around 1900 with long hours and unsafe machines. Name two kinds of reform that answered those conditions.

Answer: Reformers pushed for labor protections such as safer workplaces and limits on child labor, and for laws against monopolies such as the Sherman Antitrust Act (1890). Workers also organized unions to bargain for better conditions (Chapter 27).

Mixed: In a fictional town, 500 of 2,000 people in the labor force are unemployed. What is the unemployment rate? A year after a jobs program starts, the rate falls. Does that prove the program caused the drop?

Answer: 500 ÷ 2,000 × 100 = 25 percent. No. The drop came after the program, but other changes could explain it. A causal claim needs a mechanism and evidence about competing influences (Chapter 28).

Unfamiliar (GED-style): Executive Order 9066 (1942) led to what? A. The creation of the United Nations. B. The end of the Great Depression. C. The forced removal and incarceration of people of Japanese ancestry, most of them U.S. citizens. D. Voting rights for women.

Answer: C. The order enabled military exclusion that led to removal and incarceration without individual evidence of disloyalty. A, B, and D are other events (Chapter 29).

Unfamiliar (GED-style): What did the Supreme Court decide in Brown v. Board of Education (1954)? A. Schools must be run by the federal government. B. Separate but equal is constitutional. C. States may ignore federal courts. D. State-imposed racial segregation in public schools violates equal protection.

Answer: D. Brown ruled that segregated public schools violated equal protection. B was Plessy’s 1896 doctrine, which Brown rejected for public schools, and A and C are false (Chapter 31).

Ready to move on: get all four right with your reasoning written out. If you miss one, go back to the chapter named in its answer. With four questions, our 80% study goal means all four, on your first try, without help.

Unit 7 source notes: Industrial and reform context uses [S27–S31, S40]. War and Holocaust material uses [S29, S32–S34, S41]. Cold War and institutional accountability use [S35–S36, S42–S43]. Civil-rights material uses [S16–S18, S37–S39, S44]. All illustrative numerical data are invented for instruction and explicitly labeled.




Unit 8 — Basic Economics

Inside-to-GED Bridge — Commissary Money and Opportunity Cost

A person has $25 available for commissary and wants hygiene items, food, stamps, and writing supplies totaling $40. Scarcity means the available resources cannot satisfy every want. Opportunity cost is the value of the best alternative given up. If buying food means giving up stamps, the stamps—not every item in the store—may be the relevant opportunity cost.

This is just a comparison to show economic choice. Commissary prices and rules are not the same everywhere. Formal economics studies households, businesses, workers, markets, and governments using concepts such as supply, demand, incentives, specialization, and comparative advantage.

The GED® test may give a table or graph instead of a canteen list. Keep the same reasoning: identify what is limited, what changed, which alternative was forgone, and whether the conclusion describes movement along a curve or a shift in the relationship.

Economics studies how people and institutions use limited resources. It is not just the stock market, and it is not a moral ranking of people by income. This unit covers choices, incentives, production, markets, and trade. Then it shows you how to read economic models without pretending their assumptions are the whole world.




Chapter 32 — Scarcity, Opportunity Cost, and Economic Systems

GED® test targets: E.b, E.c.2, E.c.4, E.c.5, E.c.7, E.d.2; SSP.1.a

A fictional commissary budget has $18 available, and the list is longer than the money: ramen, stamps, coffee. A purchase costing $12 leaves $6, not a secret extra stack of money because the other item looks good. Scarcity means resources are limited relative to competing wants. It does not mean everybody is equally poor or every desired item is physically rare. Economics starts with choosing among uses. The fancy-ass vocabulary becomes easier when you follow the money, time, labor, and materials that cannot be in two places at once.

Every choice uses something limited

Scarcity means resources are limited relative to wants. Time, land, labor, equipment, and money can all be scarce. Scarcity is not identical to poverty: even a wealthy society cannot devote the same hour or parcel of land to every possible use. A shortage is a more specific market condition in which quantity demanded exceeds quantity supplied at a particular price.

Opportunity cost is the value of the next-best alternative forgone. If a city uses a building for a clinic rather than its best alternative use as a training center, the forgone training-center benefit is part of the opportunity cost. Adding up every possible alternative blows the idea out of proportion. Ask what the choice actually pushes out.

An incentive changes the benefits or costs people expect from an action. A discount can encourage purchase; a penalty can discourage conduct. An incentive does not mean everyone will respond the same way. People have different needs, constraints, information, and alternatives. An economic explanation should not quietly assume every person can make the same choice.

Production and ownership

Factors of production are inputs used to make goods and services. Land includes natural resources. Labor is human effort. Physical capital includes tools, machinery, and buildings used in production. Human capital is knowledge and skills. Entrepreneurship combines resources, organizes activity, and takes business risk. Money can finance capital, but a dollar bill does not itself manufacture a chair.

A market economy relies substantially on decentralized exchange and prices. A command economy relies more heavily on central direction of production and allocation. A traditional economy relies strongly on established customs. Real economies mix these; the United States has markets, private ownership, public services, regulation, and public spending. Mixed economy describes that combination.

Political freedom and economic freedom are connected, but they are not the same thing. The ability to own a business does not prove freedom to criticize the government. A right to vote does not guarantee equal wealth. Laws concerning property, contracts, labor, taxation, and participation shape who can use economic opportunities and on what terms.

Completed example — The alternative that matters

Original scenario: A community center has one room available on Tuesday evening. It can offer either a literacy class serving 18 adults or a job-search class serving 12. It chooses literacy. The room cannot host both at once, and no other room is available.

Question: What is the opportunity cost of this choice under the stated conditions? A. Every possible activity in the world. B. The forgone job-search class, the next-best available use. C. Zero because literacy is beneficial. D. Exactly six adults.

Answer: B. A benefit does not eliminate a tradeoff. The difference of six is a difference in attendance, not a complete measure of forgone value. A choice can be reasonable while still having a cost.

Now suppose the center acquires a second suitable room without sacrificing another needed use. The original constraint changes, so both classes may become possible. When the limits change, your thinking should change too. “There is always a tradeoff” does not mean the tradeoff remains the same forever.

Marginal decisions

Marginal means additional: the benefit and cost of one more unit. Suppose a fictional workshop can extend opening by one hour at a cost of $60 and expects an additional benefit valued at $90. Under those stated valuations, marginal benefit exceeds marginal cost by $30. That supports the extra hour within the model. It does not establish that all extra hours are worthwhile; later hours might serve fewer people or cost more. The model teaches you to compare the next step. It does not teach you to ignore human results that are hard to put a price on.

Second Look — Every Choice Uses Resources That Cannot Do Everything

Opportunity cost is the value of the next-best alternative forgone. If your best alternative to buying stationery is buying a particular hygiene item, that forgone item is the relevant alternative—not the total value of everything in the store. The choice may also involve time and convenience. A government that uses workers and materials on one project cannot use those same workers and materials somewhere else at the same time. Money helps compare options, but some costs and benefits, such as time with family or environmental effects, are not fully captured by a price.

Marginal reasoning compares the additional benefit with the additional cost of one more unit of an action. It does not ask whether the entire activity has ever been useful. Suppose a fictional training program’s next session costs $80 and is expected to produce $110 of additional benefit. The estimated net gain is $30. A later session costing $80 but adding only $50 has an estimated net loss of $30. The earlier worthwhile sessions do not make every extra session worthwhile. That is where people get their shit twisted.

Economic systems answer what to produce, how to produce it, and how goods and income are distributed. Market systems rely heavily on prices and decentralized decisions; command systems rely more heavily on central direction; traditional arrangements rely on established customs. Actual economies mix institutions. Private markets require legal arrangements such as property and contract rules, and governments purchase goods and provide services. Naming a country’s system does not explain every workplace or policy inside it. Look at how the passage says decisions actually get made.

A production possibilities model shows combinations attainable with given resources and technology. Moving along its edge means shifting resources from one product to the other. Moving from inside toward the edge can mean putting idle resources to work. An outward shift can mean better resources or technology. It is a simplified model, not a promise that every worker can instantly switch jobs. On the GED® test, read the assumptions the question gives you before you bring in your own. Scarcity explains tradeoffs; it does not prove which moral or political choice society ought to make.

Official Target Spotlight — Political and Economic Freedoms (E.b)

Choosing your own job and saying what you think about the pay are two different freedoms, and they lean on each other. Economic freedoms include owning property, choosing a job, starting a business, and buying and selling. Political freedoms include voting, free speech, and assembly. The two often support each other: protected property and contracts let people invest, and free speech lets people criticize economic policy. They can also pull against each other, as when a government limits some economic freedom with safety or labor rules to protect other people.

Practice: Which is an economic freedom? A. Petitioning the city council. B. Voting in an election. C. Signing a lease to rent a shop. D. Publishing a newsletter that criticizes taxes.

Answer: C. Making a contract to run a business is an economic freedom. A and B are political freedoms, and D is free speech, a political freedom, even though its topic is economic.

Official Target Spotlight — Entrepreneurship (E.c.7)

Think of the person who bets their own money on an idea and eats the loss if it flops. An entrepreneur organizes resources (land, labor, and capital) to start a business and takes on the risk of loss in hope of profit. Economists often call entrepreneurship a fourth factor of production. Entrepreneurs bring new products and methods that can raise productivity and create jobs, but many new businesses fail.

Practice: Someone uses her savings to open a food truck, buys equipment, and hires a helper. Which role does she play? A. Consumer. B. Entrepreneur. C. Employee. D. Lender.

Answer: B. She combines resources and takes the risk of loss. C describes her helper, D would be a bank that loans her money, and A is someone who buys from the truck.

Official Target Spotlight — Individual Choice (E.d.2)

Every “one more hour” decision is economics, whether it’s overtime or staying up to finish a chapter. Individual choice in economics means each person weighs the benefit and cost of the next unit of something. That is a marginal decision. If one more hour of overtime pays $18 and you value that hour of rest at $15, working it makes sense for you; if you value the rest at $20, it does not. People facing the same prices can choose differently because they value things differently.

Practice: A worker values an extra hour of free time at $15. Overtime pays $18 an hour. Using marginal reasoning, what should she do? A. Refuse, because all work has a cost. B. Work only if the overtime pays more than double her $15 value. C. Work the hour, because the benefit ($18) is greater than the cost ($15). D. Work only if the pay is under $15.

Answer: C. The marginal benefit is greater than the marginal cost. A ignores the benefit, B sets a bar the rule does not require, and D reverses the rule.

Your Turn — Guided and Independent Practice — Practice Check SS32

Guided: You have $30 for commissary in a fictional example. Buying $18 of hygiene items leaves only $12 for food. Define scarcity, choice, and opportunity cost.

Guided answer: Scarcity means limited resources cannot satisfy every want. Choice is selecting among alternatives. Opportunity cost is the value of the best forgone alternative—what the $18 could have purchased instead. It is not every possible thing combined.

Inside guided: You have 8 free hours this week. You can spend them in a GED class or on a work assignment that pays $3.20 for those 8 hours. If you choose class, what is the opportunity cost?

Answer: The $3.20 (and anything else that work would have given you). Opportunity cost is the value of the next-best choice you give up, not every possible choice added together.

Independent: In a command economy, major production decisions are made mainly by A. central authorities. B. only individual consumers. C. weather. D. courts applying precedent.

Independent answer: A. Market economies rely more on decentralized exchange; mixed economies combine institutions. C and D are not economic-system definitions. Common mistake: treating real economies as pure textbook types.




Chapter 33 — Supply, Demand, Prices, and Market Power

GED® test targets: E.d.1, E.c.1, E.c.3, E.c.6; SSP.10.a

A fictional canteen sells fewer notebooks after its posted price rises. That might illustrate a response to price, but a prison canteen is not automatically a competitive market: access, suppliers, and purchase rules may be restricted. Keep the bridge honest. In a broader market, supply and demand describe how price and quantity relate when everything else stays the same. The phrase other things equal is doing real work. Ignore it and the whole damn explanation gets tangled.

Read a market as a relationship

Demand describes how much buyers are willing and able to purchase at different prices, other relevant conditions held constant. Supply describes how much sellers are willing and able to offer at different prices under the same kind of assumption. Willing and able matters: wanting something without purchasing power is not the same as effective market demand.

In a basic model, a higher price reduces quantity demanded and increases quantity supplied. Equilibrium is the price and quantity where the two quantities match. It shows where the market balances. It does not say the result is fair or affordable for everyone.

A movement along a curve follows a change in the good’s own price. A shift of a curve follows a change in another determinant, such as income, tastes, input costs, technology, or the number of sellers. If a storm destroys crops, supply may shift left. That is different from farmers choosing to supply less because the price fell.

Completed table and graph

Original illustrative weekly market for a standardized item:









	Price per item
	Quantity demanded
	Quantity supplied





	$2
	100
	20



	$4
	80
	40



	$6
	60
	60



	$8
	40
	80



	$10
	20
	100





[image: Figure 2 — An illustrative supply and demand model]

Figure 2 — An illustrative supply and demand model

Economics convention places price on the vertical axis and quantity on the horizontal axis. At $6, both quantities equal 60: the model’s equilibrium. At $4, demand is 80 and supply is 40, giving a shortage of 40. At $8, supply is 80 and demand is 40, giving a surplus of 40. Surplus here means excess quantity supplied, not a government budget surplus.

Question: If the price is fixed at $4 under the table’s conditions, what occurs? A. A shortage of 40 items. B. A surplus of 40 items. C. Equilibrium at 100 items. D. Demand disappears.

Answer: A. Subtract quantity supplied from quantity demanded: 80 − 40 = 40. B reverses the direction. C uses the wrong row and ignores equality. D contradicts the table.

A price ceiling is a legal maximum price; a price floor is a legal minimum. In this simplified model, a binding ceiling below equilibrium creates a shortage and a binding floor above equilibrium creates a surplus. Real outcomes also depend on enforcement, market structure, time, and additional policies. The model helps you see one cause and effect clearly; it does not settle every policy debate.

Competition and monopoly

Competition occurs when sellers or buyers face meaningful alternatives. A monopoly is a market dominated by a single seller without close substitutes under the relevant market definition. An oligopoly has a small number of major sellers. Market power can affect price, quality, and access. Antitrust law goes after certain unfair business practices that block competition. It is not about punishing every business that succeeds.

Profit equals revenue minus costs over the relevant accounting period. If a fictional shop sells 60 items at $6, revenue is $360. If total costs are $300, profit is $60. Revenue is not profit, and profit is not necessarily cash immediately available after every financing obligation. For the simple example, keep the supplied accounting definitions fixed.

Second Look — A Price Change and a Changed Market Are Not the Same Thing

Supply describes the relationship between price and quantities sellers are willing and able to offer. A product’s own price can cause movement along a supply curve; input costs, technology, taxes, or the number of sellers can shift supply. If transportation becomes more costly, suppliers may offer less at each price. With demand otherwise unchanged, the simplified model predicts a higher equilibrium price and lower equilibrium quantity. Equilibrium is where quantity demanded equals quantity supplied, not a declaration that the result is fair.

Suppose a fictional market at $2 has buyers seeking 120 units and sellers offering 50. The shortage is 120 − 50 = 70 units at that price. At $10, buyers seek 30 and sellers offer 90, producing a surplus of 90 − 30 = 60. In a competitive model, shortages tend to create upward price pressure and surpluses downward pressure. Actual adjustment may be limited by contracts, regulations, market power, or slow production. A model explains how something works under certain assumptions; it does not order reality to behave itself.

Market power is the ability to push prices or terms around instead of just taking whatever the market offers. A monopoly has one seller in the relevant market; an oligopoly has a small number of major sellers. Defining the relevant market matters. For a GED-style question, first identify what changed, then decide whether it changes supply, demand, or quantity along a curve. “Price went up, so demand increased” is a tempting wrong answer. Higher costs can raise price while quantity falls. Make the cause earn its place in the answer.

Your Turn — Guided and Independent Practice — Practice Check SS33

Guided: A fictional commissary price for soap rises. Show how a supply decrease differs from a demand increase, even though both can raise price.

Guided answer: A supply decrease shifts the supply curve left: less is offered at each price, perhaps because input costs rose. A demand increase shifts demand right: buyers want more at each price. Both can raise equilibrium price, but quantity and cause differ.

Inside guided: One noodle flavor sells out at the commissary every week, while other flavors sit on the shelf. What does that suggest about demand for that flavor at its current price?

Answer: Quantity demanded is greater than quantity supplied at that price, so there is a shortage. In a free market, the price would tend to rise or sellers would stock more. When prices are set by policy, the shortage can simply continue.

Independent: A price ceiling below equilibrium tends to create A. comparative advantage. B. guaranteed surplus. C. unlimited supply. D. shortage.

Independent answer: D. Quantity demanded exceeds quantity supplied at the controlled price. B is the usual risk of a price floor above equilibrium; A and C are unrelated. Common mistake: calling every price change “inflation” or every movement a curve shift.




Chapter 34 — Specialization, Trade, and Comparative Advantage

GED® test targets: E.c.8, E.c.9, E.c.11, E.d.11; SSP.6.a

Imagine two fictional authorized vocational shops choosing how to use a workday. Shop A can produce 12 shelves or 6 benches; Shop B can produce 8 shelves or 8 benches. These are simplified alternatives, not claims about real prison labor arrangements. A produces more shelves; B produces more benches. But trade reasoning needs more than pointing at the bigger number. Comparative advantage asks what each shop gives up. Now let’s break that bastard down.

Why people exchange

Specialization means concentrating on particular tasks or products. It can build skill and efficiency, but it also makes you depend on others. Interdependence means participants rely on one another for inputs, markets, or services. A city can benefit from food grown elsewhere and still be vulnerable to disruptions in the transport system.

Absolute advantage means producing more with the same resources, or the same amount with fewer resources. Comparative advantage means producing at a lower opportunity cost. These are different ideas. A producer can be better at making both goods and still come out ahead by specializing and trading, because what each one gives up is different.

Completed comparative-advantage calculation

Original one-day production possibilities. Each workshop must devote its whole day to one product in this simplified comparison:









	Workshop
	Tables per day
	Chairs per day





	North
	4
	8



	South
	3
	3





North has absolute advantage in both products because 4 exceeds 3 and 8 exceeds 3. But North gives up 8 chairs to make 4 tables, so one table costs 2 chairs. South gives up 3 chairs to make 3 tables, so one table costs 1 chair. South has comparative advantage in tables because it sacrifices fewer chairs per table.

For chairs, North sacrifices 4 ÷ 8 = 0.5 table per chair. South sacrifices 3 ÷ 3 = 1 table per chair. North has comparative advantage in chairs. Keep the unit attached to every ratio; otherwise the arithmetic turns into meaningless numbers.

Suppose South trades one table for 1.5 chairs. South receives more than the one chair it sacrifices to make the table. North gives up 1.5 chairs instead of the two it would sacrifice to make a table itself. Both gain within the model. A trade rate that helps both sides falls between their two opportunity costs.

Question: Why can trade benefit North even though it has absolute advantage in both products? A. Trade eliminates every cost. B. South produces nothing. C. Opportunity costs differ. D. North has no workers.

Answer: C. B and D contradict the setup; A is an absolute the model does not support. Gains from trade do not mean every worker, region, or industry benefits equally in the real world. Adjustment costs, bargaining power, transport, labor standards, and environmental effects still matter.

Tariffs and the costs of connection

A tariff is a tax on imports. It can raise government revenue and change competition between imported and domestic goods. Importers legally pay the tariff to the importing government; the cost can end up spread across prices, profit margins, suppliers, and buyers. “A foreign country pays all of it” is not a safe assumption. A quota limits quantity. A subsidy is support that lowers a recipient’s costs or raises returns.

Wars can disrupt trade routes, destroy capital, displace workers, and redirect production. Governments may borrow, tax, ration, and purchase large quantities of goods. Some industries grow while everyday buying or other investment gets pushed aside. Increased wartime production does not make destruction economically costless.

Colonial trade also involved unequal power and coerced labor, as Unit 5 explained. Do not use a voluntary two-workshop model to imply that conquest and slavery were mutually agreed exchanges. A model’s assumptions tell you where it works and where it stops fitting.

Second Look — The Best Trade Comparison Is the Alternative You Give Up

Absolute advantage means producing more with the same resources, or using fewer resources for the same output. Comparative advantage means producing at a lower opportunity cost. For A, 12 shelves cost the opportunity to make 6 benches, so one shelf costs 6 ÷ 12 = 0.5 bench. For B, one shelf costs 8 ÷ 8 = 1 bench. A has the comparative advantage in shelves. For benches, A gives up 2 shelves per bench while B gives up 1, so B has the comparative advantage in benches.

A trade of one bench for 1.5 shelves falls between the two opportunity costs. A obtains a bench by giving up 1.5 shelves instead of the 2 it would sacrifice making a bench itself. B receives 1.5 shelves for a bench instead of the 1 it could make with equivalent resources. Under these simplified assumptions, both can gain. The reasoning depends on trade terms and costs, not a magic belief that every exchange is beneficial or that gains reach every worker.

Specialization concentrates production in particular activities. It can improve efficiency through practice, equipment, and division of labor, but can also create dependence on suppliers or narrow skills. Real life adds things the model leaves out: transportation costs, broken supply chains, bargaining power, labor conditions, and environmental effects. Tariffs are taxes on imports; quotas limit quantities. Such policies can protect some producers while raising costs for some consumers or businesses. Check whose interests and which time period the source describes. Do not declare every trade barrier good or every trade deal fair.

On a new production table, make sure every number uses the same unit (per hour, per worker, or per day) before you compare output. Convert each option into what is forgone, then compare the opportunity costs. One producer can have an absolute advantage in both goods while the other still has a comparative advantage in one. That is the part that sounds like bullshit until you do the ratios. The model concerns choices under stated conditions; it is not a justification for coercion, conquest, or exploitation.

Official Target Spotlight — Interdependence (E.c.11)

Your coffee has a passport. When a drought hits one country, the price jumps on the commissary list. Specialization creates interdependence: when people, regions, and countries specialize, they depend on one another for what they do not make. A car assembled in one country may use parts from several others. Depending on each other can lower costs and give people more choices, but a disruption in one place, such as a port closure or a drought, can raise prices or cause shortages far away.

Practice: A drought in one coffee-growing country raises coffee prices in stores around the world. Which concept does this best show? A. Monopoly. B. Inflation. C. Interdependence. D. Tariff.

Answer: C. Buyers everywhere depend on that country’s harvest. B is a rise in the overall price level, not one product; A needs a single seller; D is a tax on imports, and no tax changed here.

Your Turn — Guided and Independent Practice — Practice Check SS34

Guided: Worker A can make 10 tables or 20 chairs per week. Worker B can make 6 tables or 18 chairs. Calculate opportunity cost and identify comparative advantage.

Guided answer: A’s cost of one table is 2 chairs; one chair costs 0.5 table. B’s cost of one table is 3 chairs; one chair costs 1/3 table. A has comparative advantage in tables; B in chairs, even though A has absolute advantage in both outputs.

Independent: Trade can benefit both sides when A. imports are always free. B. one side produces everything. C. opportunity costs are ignored. D. each specializes more in goods with lower opportunity cost.

Independent answer: D. A–C do not explain comparative advantage or real costs. Common mistake: confusing absolute advantage with comparative advantage.

Unit 8 Check (Social Studies) — Inside, Mixed, and Unfamiliar Practice

Inside independent: You have one free hour. You could spend it in a GED study group or watching a movie in the dayroom. You choose the study group. What is your opportunity cost?

Answer: The movie, the next-best choice you gave up. Opportunity cost is the value of the best alternative forgone, not a list of every possible choice (Chapter 32).

Mixed: At $1.00, buyers want 80 bags of a commissary snack each week, but only 50 bags are supplied. What is the shortage? What tends to happen to the price?

Answer: 80 − 50 = 30 bags short. When quantity demanded is greater than quantity supplied, the price tends to rise toward equilibrium (Chapter 33).

Unfamiliar (GED-style): In one hour, Country X can make 4 shirts or 2 radios. Country Y can make 3 shirts or 1 radio. Which statement is correct? A. X has the comparative advantage in both goods. B. Y has the comparative advantage in radios. C. X has the comparative advantage in radios, and Y has it in shirts. D. Trade cannot help either country.

Answer: C. One radio costs 2 shirts in X but 3 shirts in Y, so X gives up less to make radios. One shirt costs 1/2 radio in X but 1/3 radio in Y, so Y gives up less to make shirts. B reverses the result, A confuses absolute with comparative advantage, and D ignores gains from specialization (Chapter 34).

Unfamiliar (GED-style): In a market economy, what mainly sets most prices? A. A random lottery. B. A central planner for every good. C. Tradition alone. D. Supply and demand in markets.

Answer: D. Market prices come mainly from buyers and sellers interacting. B describes a command economy, C a traditional economy, and A is not an economic system (Chapter 32).

Ready to move on: get all four right with your reasoning written out. If you miss one, go back to the chapter named in its answer. With four questions, our 80% study goal means all four, on your first try, without help.

Unit 8 source notes: Economic concepts and models are supported by Federal Reserve educational resources [S45]. Historical connections use Units 5–7 sources. All workshops, prices, quantities, and valuations in this unit are illustrative; they are not current market data or financial recommendations.




Unit 9 — The Economy in Practice

Inside-to-GED Bridge — Prices, Wages, Taxes, and Borrowing

If a fixed amount of money buys fewer items after prices rise, purchasing power has fallen. That is the basic effect of inflation. If a debt charges interest, the amount repaid exceeds the amount borrowed. If a budget shifts money toward one program, another use of that money may be forgone.

Do not treat one institution’s money as if it were the whole national economy. The formal concepts include gross domestic product, unemployment, inflation, fiscal policy, monetary policy, taxes, public spending, banking, credit, interest, and market failure.

GED data questions may hide the trap in the denominator. A larger number of unemployed people can occur with a lower unemployment rate if the labor force differs. A lower monthly payment can still produce a higher total borrowing cost if repayment lasts longer.

An economic headline often compresses a complicated measurement into one number. This unit covers national output, jobs, prices, public policy, banking, and consumer credit. Your job is to understand what a number measures, figure it correctly, and notice what it leaves out.




Chapter 35 — GDP, Inflation, Employment, and the Business Cycle

GED® test targets: E.d.8, E.d.9, E.d.10; SSP.10.a, SSP.6.c

Suppose a fictional account receives $100 one period and $105 the next, while the same basket of allowable purchases rises from $100 to $110. The dollar amount increased, but purchasing power fell. You are not imagining the squeeze. Nominal means measured in current dollars; real means adjusted for price changes. Those words help you tell a bigger number apart from actually being better off. Do not let extra zeros or a cheerful percentage do your thinking for you.

Measuring an economy

Microeconomics studies choices and interactions of individuals, households, and firms. Macroeconomics studies the economy as a whole, including output, employment, inflation, and broad policy. A bakery choosing its price is a microeconomic example. A nationwide decline in production is a macroeconomic subject. The two levels interact.

Gross domestic product, or GDP, is the market value of final goods and services produced within an economy during a period. Final prevents double counting: the flour used in a loaf is not added again as a separate final product when the loaf’s full value is counted. Domestic identifies production within the territory, not the nationality of every owner. Used goods themselves are not new production, although current services involved in their sale can count. [S46]

Nominal GDP uses current prices. Real GDP adjusts for price changes so you can compare production from one year to another. GDP per capita divides GDP by population. It is an average, not every person’s income. GDP does not directly measure distribution, unpaid household labor, environmental damage, or overall well-being.

Prices and purchasing power

Inflation is a rise in the general price level. Deflation is a decline. Disinflation is slower inflation: prices are still rising, just less quickly. If inflation falls from 8 percent to 3 percent, that does not mean prices fell 5 percent. It means their rate of increase slowed by 5 percentage points.

An index compares a measure with a base period. If a price index rises from 100 to 110, the increase is 10 percent. If it then rises to 121, the next increase is 11 ÷ 110 = 10 percent, not 11 percent. Percentage change uses the starting value for that interval.

Original illustrative price index:

[image: Figure 3 — A fictional price index across four years]

Figure 3 — A fictional price index across four years

The points are 100, 110, 121, and 121. The last interval shows no change in the measured price level. It does not show prices returning to the starting level. A flat line at a high level means stable prices at that level.

Employment measures

The labor force includes employed people and unemployed people who meet the official definition. In the main U.S. measure, unemployed generally means without a job, available for work, and actively seeking work, with specified treatment of temporary layoffs. People outside the labor force are not automatically counted as unemployed. The survey’s population scope also matters: it concerns the civilian noninstitutional population, so these figures do not directly describe the employment status of people in correctional institutions. [S47]

Frictional unemployment involves transitions between jobs. Structural unemployment involves mismatches between workers and available jobs. Cyclical unemployment rises with downturns in economic activity. These labels describe why the job loss happens; they are not judgments about whether someone wants to work.

Completed data calculation

Original simplified economy: 900 people are employed, 100 meet the unemployment definition, and 200 are outside the labor force. The labor force is 900 + 100 = 1,000. The unemployment rate is 100 ÷ 1,000 × 100 = 10 percent. Dividing by all 1,200 people would answer a different question.

Question: If 20 unemployed people stop actively seeking and move outside the labor force, with no new jobs created, what happens? Employed stays 900; unemployed becomes 80; the labor force becomes 980. The rate becomes 80 ÷ 980 × 100 ≈ 8.2 percent. The rate falls without employment rising. That is why one headline number needs context.

The business cycle refers to expansions and contractions in economic activity. A recession is a significant broad decline in activity, not simply one household’s hardship or an automatic label for any bad stock-market day. A forecast projects possible future conditions using assumptions. A prediction gets shakier the farther it goes past the evidence, or when conditions change.

More Dollars, More Output, and More Purchasing Power Differ

A price index tracks the general price level through a selected basket, not merely one expensive item. If an index rises from 120 to 126, the inflation rate is (126 − 120) ÷ 120 × 100 = 5%. Do not divide by the ending index. That distinction saves a lot of confused-ass arguments.

For an exact purchasing-power comparison, divide the wage-growth factor by the price-growth factor. A 5% nominal increase with 10% inflation gives 1.05 ÷ 1.10 ≈ 0.9545, a real decline of about 4.55%. Subtracting the rates gives a rough approximation, not the exact result. Employment measures also need definitions: the labor force includes employed people and unemployed people actively seeking work under the measure’s rules. A falling unemployment rate can reflect hiring, departures from the labor force, or both.

The business cycle describes fluctuations in broad economic activity: expansion, peak, contraction, and trough. Different indicators can turn at different times. A GDP rise does not prove every industry expanded; an unemployment rate does not reveal all underemployment. For a GED-style graph, identify the indicator, units, dates, and whether values are adjusted for inflation. Then make only the comparison the evidence actually supports. “The economy improved” needs a defined measure, not a confident tone and a graph somebody hopes you will not read carefully.

Your Turn — Guided and Independent Practice — Practice Check SS35

Guided: A wage rises from $15 to $16, while a price index rises from 100 to 110. Explain why the worker’s real purchasing power may fall.

Guided answer: Nominal wage rose (16 − 15) ÷ 15 × 100 ≈ 6.7%, but the price level rose 10%. Real wage is roughly 16/1.10 = $14.55 in base-period dollars, below the original $15 purchasing power.

Inside guided: Soap at commissary rises from $1.00 to $1.10 a bar, and your pay stays the same. By what percent did the price rise? What happened to your real wage, measured in soap?

Answer: The price rose $0.10 ÷ $1.00 = 10%. The same pay now buys 1 ÷ 1.10 ≈ 0.91 as much soap, so your real wage fell by about 9%. Your nominal pay did not change; its purchasing power did.

Independent: Who counts as unemployed in the standard labor-force measure? A. Every full-time student. B. Every retired person. C. A person without work who is available and actively seeking work. D. Every incarcerated person automatically.

Independent answer: C. People not seeking or unavailable are generally outside the labor force under the standard measure. Common mistake: using unemployment rate as the share of the entire population without reading the denominator.




Chapter 36 — Fiscal Policy, Monetary Policy, and Market Failures

GED® test targets: E.d.4, E.d.5, E.d.6, E.d.7; SSP.1.a

A fictional facility can add a budgeted work shift, change an allocation rule, or pay a different supplier price. Those actions have different mechanisms. Likewise, economic policy is not one giant lever labeled fix this shit. Fiscal policy changes government spending and taxation; monetary policy affects financial conditions through central-bank tools. Facility budgeting is only an analogy, not a miniature Federal Reserve. Identify who acts, what changes first, and how the effect is expected to spread.

Two policy tools with different decision-makers

Fiscal policy concerns government taxation and spending. Congress and the president have central roles in federal fiscal policy through the lawmaking and budget process. Expansionary fiscal policy generally increases demand through additional spending or lower taxes; contractionary policy generally restrains demand through reduced spending or higher taxes. What actually happens depends on timing, economic conditions, how it is paid for, and who responds.

Monetary policy concerns central-bank actions influencing financial conditions, interest rates, and the economy. The Federal Reserve is the U.S. central bank. Its monetary-policy goals include maximum employment and stable prices. Lower policy interest rates can encourage borrowing and spending; higher rates can restrain them. It is not an instant switch. The effects take time, and nobody knows exactly how they will play out. The Fed does not directly set every loan rate or enact the federal tax code. [S48]

Money serves as a medium of exchange, a unit of account, and a store of value. A bank connects payment services, deposits, and lending. Credit conditions influence households’ purchases and businesses’ investment. Investment in economics often means adding productive capital, such as equipment; buying an existing share is a financial transaction, not necessarily new physical production by itself.

Why markets can miss costs and benefits

An externality is a cost or benefit affecting someone outside a transaction. Factory pollution imposing health costs on nearby residents is a negative externality. A vaccination reducing disease transmission can create benefits beyond the vaccinated person. Market prices may not fully reflect these effects.

Market failure means market outcomes fail to allocate resources efficiently under the relevant conditions, for example because of externalities, public goods, market power, or unequal information. Government responses may include taxes, subsidies, regulation, information requirements, or public provision. Government failure happens when government action leads to wasteful or harmful results because of poor information, weak design, administrative costs, or bad incentives. Neither phrase means “everything in that system is useless.”

Completed policy comparison

Original scenario: A downturn reduces employment. Proposal A funds repairs to public buildings. Proposal B lowers a central bank’s policy interest rate. Proposal C requires factories to account for specified pollution costs.

Question: Match the tool to its description. A is fiscal spending. B is monetary policy. C addresses an externality through regulation or a related cost requirement. Calling all three “printing money” would erase their different mechanisms and decision-makers.

Suppose Proposal A spends $20 million on repairs, and the stated budget provides $12 million in current revenue for that purpose. The remaining financing need is $8 million under the simplified assumptions. Whether borrowing is justified requires more information about benefits, financing costs, alternatives, and the economy. The math shows the gap; it does not decide the policy question.

Read incidence rather than only the legal payer

Tax incidence concerns who ultimately bears a tax’s economic burden. The person legally required to remit a tax may pass some cost through prices, wages, or returns, depending on market conditions. A sales tax of 5 percent on a $40 taxable purchase adds $2, producing a $42 total in a simple posted-price example. That checkout math is different from figuring out who really carries the tax’s weight across the economy.

Progressive taxation takes a larger proportion as the relevant tax base rises; proportional taxation takes the same proportion; regressive taxation takes a smaller proportion as that base rises. A fixed $20 fee is 2 percent of $1,000 but 0.2 percent of $10,000. Equal dollars are not equal percentages. Whether that policy is a good idea is a separate question, and it needs its own reasons and evidence.

Policy Changes Incentives and Spending, Not Reality by Decree

Expansionary fiscal policy may increase government purchases or reduce taxes to support demand. Government purchases directly add demand for goods and services; tax changes can influence private spending, though people may save part of the change. Contractionary policy works in the opposite direction. A budget deficit occurs when spending exceeds revenue during a period; public debt is accumulated outstanding borrowing. Deficit and debt are related but not interchangeable. A smaller annual deficit can coexist with a growing total debt, which is where headlines can get slippery as hell.

Monetary policy can influence short-term interest rates and broader borrowing conditions. Lower borrowing costs may encourage investment and some consumer spending; higher costs may slow them. Effects are not instantaneous or guaranteed. Expectations, access to credit, existing debt, and confidence matter. A central bank cannot simply order every business to hire. On a source question, keep how the policy is supposed to work separate from evidence that it actually worked. Also notice the trade-off: fighting inflation and supporting jobs can pull against each other.

A market failure occurs when a market outcome does not allocate resources efficiently under the relevant economic model. An externality is a cost or benefit affecting others that is not fully reflected in the transaction price. Pollution can impose costs on nearby residents; vaccination can create benefits beyond the vaccinated person. A public good is nonrival and nonexcludable in the model, such as national defense. Public good does not mean any useful product or anything government purchases. The terminology describes characteristics, not a compliment.

Policy responses include taxes, subsidies, regulation, public provision, and information requirements. Each can have implementation costs or unintended effects. Suppose a fictional activity brings $100 in private benefit, costs its provider $70, and imposes $50 of external damage. Private net benefit is $30, but net social benefit is 100 − 70 − 50 = −$20 under those estimates. The math shows why one person’s gain can be everyone else’s loss; it does not pick the best fix for you. A good answer matches the problem to a policy that actually targets it.

Your Turn — Guided and Independent Practice — Practice Check SS36

Guided: Government increases infrastructure spending during a recession, while a central bank lowers a policy interest-rate target. Distinguish fiscal from monetary policy.

Guided answer: Taxing and spending decisions are fiscal policy, made through elected government institutions. Central-bank actions affecting interest rates and money/credit conditions are monetary policy. Both can influence aggregate demand, but tools and decision makers differ.

Inside guided: One person turns the dayroom TV up loud, and people trying to read nearby can’t concentrate. Which economic idea fits, and why doesn’t the person holding the remote feel the full cost?

Answer: A negative externality: a cost that falls on people outside the decision. The person choosing the volume gets the benefit but does not bear the readers’ cost, so the room ends up louder than everyone would agree to. Agreed limits work like regulation of an externality.

Independent: Pollution from a factory imposed on nearby residents is A. a negative externality. B. comparative advantage. C. a public referendum. D. deflation by definition.

Independent answer: A. Costs fall on third parties outside the transaction. B–D are unrelated. Common mistake: assuming markets automatically include every social cost and benefit in the price.




Chapter 37 — Consumer Credit, Banking, and Statistical Claims

GED® test targets: E.e.1, E.e.2, E.e.3, E.d.3; SSP.11.a

A fictional account statement lists a beginning balance, deposits, purchases, and an ending balance. It is a record to reconcile, not a personality test. Outside, banking and credit documents add interest, fees, and repayment terms. The same habit matters: identify what each number measures before deciding whether an offer is good. A small monthly payment can hide a large total cost. That cheerful little number may be doing some sneaky-ass work.

Borrowing has a price

Credit allows present use of funds with repayment obligations. Principal is the amount borrowed or the outstanding base balance. Interest is the charge for using borrowed money. A secured loan has collateral, property that supports repayment under the agreement. An unsecured loan lacks that specified collateral. Installment credit is repaid through scheduled payments; revolving credit allows repeated borrowing up to a limit under its terms.

The annual percentage rate, or APR, is a standard way of showing the yearly cost of credit, set by disclosure rules. Fees, compounding, repayment timing, and product type matter. A lower monthly payment can hide a longer term and larger total cost. Do not compare loans using one attractive number while ignoring the rest of the contract.

Savings set aside resources for later use. Compound interest means interest is calculated on a balance that includes prior interest. In an original simple example, $100 earning 10 percent annually becomes $110 after one year and $121 after two years, assuming no fees, taxes, withdrawals, or additions. The second year adds $11 because the base is $110. This is a teaching rate, not an offer or prediction.

Completed credit comparison

Original illustrative loan offers for the same $600 principal. Assume fixed payments, no extra fees, and full repayment on schedule:










	Offer
	Payment
	Number of payments
	Total repaid





	A
	$55
	12
	$660



	B
	$35
	24
	$840





Offer A’s total finance cost in this simplified example is $660 − $600 = $60. Offer B’s is $840 − $600 = $240. B has the smaller payment but the larger total cost. You cannot get the real APR just by dividing total cost by principal, because the balance goes down as payments are made. The table does not give enough information for that.

Question: Which claim is supported? A. B costs less because $35 is less than $55. B. A requires $180 less total repayment under the stated terms. C. Both have the same repayment period. D. A is automatically affordable for every borrower.

Answer: B, because $840 − $660 = $180. A confuses payment size with total cost. C contradicts the table. D ignores a person’s budget and circumstances. Comparing costs is not the same as choosing a suitable personal loan.

Consumer protections

The Truth in Lending Act supports meaningful disclosure of credit costs and terms. The Equal Credit Opportunity Act prohibits specified forms of discrimination in credit. The Fair Credit Reporting Act regulates consumer-reporting practices, including accuracy and dispute-related rights. These laws deal with different problems. They do not guarantee approval, erase legitimate debt, or make every unfavorable decision illegal. [S49–S51]

Mean, median, mode, and range

Original weekly earnings data for five fictional workers, in dollars: 300, 400, 400, 500, 1,400. The mean is the total divided by the count: (300 + 400 + 400 + 500 + 1,400) ÷ 5 = 3,000 ÷ 5 = 600. The median is the middle value in ordered data: 400. The mode is the most frequent value: 400. The range is maximum minus minimum: 1,400 − 300 = 1,100.

The high value pulls the mean upward. A headline saying “average earnings are $600” may be mathematically correct if average means mean, yet it does not show what a typical middle worker earns. A better description states the measure and includes the distribution. If there were six ordered values, the median would be the mean of the third and fourth. The mode may be absent or there may be more than one.

Question: Which measure best identifies the middle worker’s earnings in this dataset? The median, $400. That is a reasoned choice based on the question, not a rule that the median is always superior. Statistical tools answer different questions. Pick the tool that fits instead of letting the word average blur the differences.

Second Look — Read the Total Cost Before the Sales Pitch Wins

Principal is the amount borrowed or the base amount invested. Interest is a charge for borrowing or a return paid on funds under the agreement. With simple interest, I = P × r × t, where r is expressed as a decimal and time matches the rate period. For a hypothetical $500 loan at 8% annual simple interest for one year, I = 500 × 0.08 × 1 = $40. Repaying principal plus interest would total $540 before any additional charges specified in the example.

Compound interest calculates later interest on an amount that includes earlier interest. With annual compounding, $500 at 8% grows to $540 after one year and $583.20 after two because 540 × 1.08 = 583.20. Simple interest over two years would instead total $580. Real loans may use different schedules, fees, and amortization, in which payments cover interest and reduce principal over time. These classroom numbers are not a loan quote or a rule for every loan. Read the actual terms instead of guessing.

Banks connect payments, deposits, and lending, but a bank balance, a credit limit, and income are different things. Available credit is permission to borrow under terms, not additional earnings. A budget compares expected income and outflows; a balance sheet compares assets and liabilities at a point in time. Liquidity means how easily something you own can turn into spendable cash without losing much value. A person can own something valuable and still lack cash for an immediate bill. Wealth and cash flow are related, but they are not the same thing.

Be just as skeptical of numbers in ads. For hypothetical weekly earnings of $300, $350, $400, $450, and $2,000, the mean is $3,500 ÷ 5 = $700, the median is $400, and the range is $1,700. There is no mode because no value repeats. The mean is not incorrectly calculated; it is pulled upward by the extreme value. A GED-style answer should explain which statistic serves the question. “Average” without a definition can sell a misleading impression while every printed number remains technically true.

Official Target Spotlight — Economic Institutions (E.d.3)

A bank is basically trust with a building around it. Economic institutions are the organizations and rules that shape economic life: banks, stock markets, corporations, labor unions, the Federal Reserve, courts that enforce contracts, and property laws. They make exchange easier by building trust. A bank keeps savings safe and lends them out; courts enforce contracts, so strangers can do business.

Practice: Which economic institution lends out depositors’ savings? A. A stock market. B. A labor union. C. A bank. D. A corporation.

Answer: C. Banks take deposits and make loans. A is where shares of companies are bought and sold, B bargains for workers, and D makes and sells goods or services.

Your Turn — Guided and Independent Practice — Practice Check SS37

Guided: A $500 loan charges 12% simple annual interest for two years. Calculate interest and total repayment, ignoring fees.

Guided answer: Interest = principal × rate × time = 500 × 0.12 × 2 = $120. Total = $620. Real credit comparisons also require APR, fees, payment timing, and compounding terms.

Inside guided: Five weekly commissary totals are $8, $12, $8, $20, and $7. Find the mean, median, mode, and range. Which best describes a typical week?

Answer: Mean = $55 ÷ 5 = $11. In order: 7, 8, 8, 12, 20, so the median is $8. The mode is $8. The range is $20 − $7 = $13. The median ($8) describes a typical week best, because the one $20 week pulls the mean up.

Independent: A graph claims the “average debt” is $2,000 but one extreme account pulls the mean upward. Which statistic may better describe the typical middle account? A. Median. B. Maximum. C. Range alone. D. Interest rate.

Independent answer: A. The median resists extreme values. B and C describe extremes or spread, and D is a different variable. Common mistake: trusting one summary number without asking how it was calculated.

Unit 9 Check (Social Studies) — Inside, Mixed, and Unfamiliar Practice

Inside independent: After release, a store offers a credit card with “only $10 a month” payments. Name two facts you should find before deciding.

Answer: Find the APR (the annual cost of the credit) and the total you would repay, including fees and the number of payments. A small monthly payment can hide a long term and a large total cost (Chapter 37).

Mixed: A price index rises from 200 to 210. What is the inflation rate? If your wage rose 3 percent over the same period, did your real wage rise or fall?

Answer: (210 − 200) ÷ 200 × 100 = 5 percent. Prices rose faster than your wage, so your real wage fell, by about 2 percent (Chapter 35).

Unfamiliar (GED-style): When the Federal Reserve lowers its interest-rate target, what is it usually trying to do? A. Encourage borrowing and spending. B. Raise taxes. C. Pass a federal budget. D. Increase unemployment on purpose.

Answer: A. Lower rates make borrowing cheaper, which tends to support spending. B and C are fiscal decisions made by elected officials, and D reverses the usual goal (Chapter 36).

Unfamiliar (GED-style): What does gross domestic product (GDP) measure? A. The price of one basket of goods. B. The total amount of money in bank accounts. C. The number of people with jobs. D. The market value of final goods and services produced within a country during a period.

Answer: D. GDP counts final goods and services produced within a country, which avoids counting the same production twice. A, B, and C describe other measures (Chapter 35).

Ready to move on: get all four right with your reasoning written out. If you miss one, go back to the chapter named in its answer. With four questions, our 80% study goal means all four, on your first try, without help.

Unit 9 source notes: GDP uses BEA definitions [S46]; employment uses BLS definitions [S47]; central banking uses Federal Reserve explanations [S48]. Consumer-law descriptions use CFPB and FTC materials [S49–S51]. All calculations use original illustrative datasets and are fully supplied.




Unit 10 — Geography and the World

Inside-to-GED Bridge — From a TV Weather Map to the World

A TV weather map in the dayroom can introduce direction, symbols, distance, scale, and relative location. A town map showing the library north of the bus station, and twice as far from one stop as another, uses the same basic reading skills as a state or national map. It is only a starting point. Real maps cover bigger areas and add projections, physical features, political borders, and layers of data.

Always read the title, legend, compass direction, scale, date, and source. A border is a political boundary, not proof that people, languages, resources, or ecosystems stop at the line. A projection can preserve some features while distorting others.

On the GED® test, you will go from the local picture to bigger geography topics: migration, population density, settlement, natural resources, transportation, trade, human-environment interaction, and regional connections.

Geography asks where things are, why they are there, and how places are connected. A map is a tool for finding places, but it is also an argument, because someone chose what to put on it. This unit shows you how to read those choices, calculate distance and density, and explain relationships among environment, settlement, and migration.




Chapter 38 — Maps, Scale, Location, and Regions

GED® test targets: G.c.1, G.c.3; SSP.6.b

A fictional park map may show paths, buildings, and a pond without showing every tree or actual walking distance. That does not make it useless; it means its purpose controls what it includes. The same is true of regional and world maps. Read the title, legend, orientation, scale, and date before drawing conclusions. A map is not the earth flattened by magic. Somebody chose what to show, and those choices matter more than the fancy-ass colors.

Begin with the map’s instructions

A map represents part of Earth’s surface using selected features and symbols. Its title identifies the subject. Its legend or key explains symbols. Its scale relates map distance to ground distance. Its orientation shows direction. Its date matters because roads, borders, populations, and place names change.

Absolute location specifies a position, often through coordinates. Relative location describes a place in relation to something else: upstream from a city or east of a mountain range. Latitude measures distance north or south of the equator in degrees. Longitude measures position east or west of the prime meridian. Latitude is stated first in the common latitude-longitude format. Neither number is a distance in miles.

A physical map emphasizes landforms and water. A political map emphasizes boundaries and governmental units. A thematic map displays a subject such as population density, rainfall, or election results. A choropleth map shades areas by categories of data. If shading shows total population rather than density, a large region can look important for a different reason. Always identify the variable.

Physical features are made by nature, such as rivers, mountains, and deltas (land built from the mud and sand a river drops at its mouth). Human features are made or set by people, such as roads, borders, and farms.

Completed schematic map reading

[image: Figure 4 — Fictional River County map with a coordinate grid]

Figure 4 — Fictional River County map with a coordinate grid

This original fictional map has north at the top and a square grid. Each grid interval represents 10 kilometers. Oak is at grid point (1, 1), Pine at (4, 1), and Mill at (4, 3). A road connects Oak to Pine and Pine to Mill. A river follows the vertical line at grid x = 3. A bridge carries the Oak–Pine road across the river. Grid coordinates are local x and y positions, not latitude and longitude.

Question 1: In what direction is Pine from Oak? East, because the x position increases while north-south position stays the same. Question 2: How far is the road trip from Oak through Pine to Mill? Oak to Pine spans 3 intervals, or 30 kilometers. Pine to Mill spans 2, or 20 kilometers. Total road distance is 50 kilometers.

Question 3: Which feature must an Oak-to-Pine traveler cross on the shown road? The river at the bridge. Question 4: Does the map prove a second bridge does not exist anywhere in the county? No. It shows the features included in this schematic, not every possible feature beyond its scope.

Scale and distortion

A representative-fraction scale of 1:100,000 means one unit on the map equals 100,000 of the same units on the ground. One centimeter corresponds to 100,000 centimeters, or 1 kilometer. The units must be converted consistently. If a supplied diagram states that a route measures 3 centimeters at that scale, the route represents 3 kilometers. No ruler is needed for that completed calculation because the measurement is supplied.

A projection transfers Earth’s curved surface to a flat map. Every world-map projection distorts some combination of area, shape, distance, or direction. A map useful for navigation may exaggerate high-latitude land area. Do not judge how big countries really are just by how they look on a map projection you do not know. [S52]

A region is an area grouped by a characteristic or relationship. A formal region shares a defined feature, such as a legal boundary or climate pattern. A functional region is connected by activity, such as a city’s commuting area. A perceptual region reflects people’s ideas about a place. Regions can overlap and change. The label Midwest is not the same kind of boundary as a state line.

A Map Is a Model With Choices Built Into It

Absolute location identifies a particular position, often with coordinates. Latitude measures angular distance north or south of the equator; longitude measures angular distance east or west of the prime meridian. Latitude lines run east–west, but measure north–south position. That trips people up because the way the line runs is not the direction it measures. Relative location describes position in relation to something else, such as upstream from a city or near a trade route. It can explain connections that coordinates alone do not.

A scale relates map distance to actual distance. At a ratio of 1:100,000, one centimeter represents 100,000 centimeters, or 1 kilometer, because 100,000 ÷ 100,000 = 1. A 3.5-centimeter map distance therefore represents 3.5 kilometers. A straight-line measurement does not automatically equal road distance. A printed scale bar changes with the map if both are enlarged together; a written ratio becomes inaccurate when the reproduction size changes without correction. Do not blame yourself when an unlabeled reproduction leaves out the information needed.

Maps can show physical features, political boundaries, movement, or statistical patterns. A choropleth map shades areas according to values or categories; the legend determines the meaning. Total population and population density produce different patterns because density divides people by area. Large regions can dominate the picture even when fewer people live there. A projection puts the curved earth on a flat surface, so it always stretches or squeezes something. No projection preserves all areas, shapes, distances, and directions everywhere.

For a GED-style map comparison, match dates and boundaries before interpreting change. A darker area might mean a higher rate, a higher count, or simply membership in a different category. A boundary change can alter totals without anyone moving. If a passage claims settlement followed navigable rivers, look for the relationship between settlement locations and waterways, not just the biggest city symbol. The map can show a pattern. To explain why that pattern happened, you may need evidence about trade, terrain, technology, or history from another source.

Your Turn — Guided and Independent Practice — Practice Check SS38

Guided: A map scale says 1 inch = 50 miles. Two towns are 3.4 inches apart on the map. Find approximate real distance.

Guided answer: 3.4 × 50 = 170 miles. The map distance is an estimate and route distance may differ from straight-line distance.

Inside guided: A weather map on the dayroom TV shows a cold front as a blue line with triangles. Its scale bar says 1 inch = 100 miles, and the front is 2.5 inches from a city on the screen. How far away is the front? What tells you what the blue line means?

Answer: 2.5 × 100 = 250 miles. The legend (key) explains each symbol; always read it before you interpret the map.

Independent: Latitude measures A. population density. B. position east or west of the Prime Meridian. C. elevation only. D. position north or south of the Equator.

Independent answer: D. Longitude measures east-west position. A and C are different map variables. Common mistake: reading symbols or colors before checking the legend and scale.




Chapter 39 — Environment, Resources, Technology, and Settlement

GED® test targets: G.b.2, G.b.3, G.b.4, G.b.5, G.d.4; SSP.6.b

A fictional housing unit’s comfort depends on shade, ventilation, building materials, and maintenance—not just the outdoor temperature. People respond to environmental conditions through design and technology. At a larger scale, geography examines how resources, climate, terrain, institutions, and human choices shape settlement. “People live there because the weather is nice” is an explanation with half its damn parts missing. Jobs, transportation, history, family networks, and access to land can matter just as much.

Environment shapes choices without writing the whole script

Physical geography includes landforms, climate, water, soils, and natural resources. Human geography examines settlement, culture, economies, and political organization. Their interaction matters. A river can support farming and transport while also creating flood risk. A mountain range can impede travel, shape rainfall, and provide minerals. None of these features decides what kind of government people will have.

Natural resources are materials or environmental features people use, such as water, forests, minerals, and energy sources. Renewable resources can replenish under suitable conditions and timescales. Nonrenewable resources form too slowly to be replaced on human timescales. Renewable does not mean impossible to exhaust locally: a forest or fishery can be depleted faster than it recovers.

Sustainability means meeting today’s needs while keeping up the natural and social systems that future life depends on. A policy may involve tradeoffs among jobs, cost, health, access, and long-term resource use. An honest analysis names those tradeoffs and examines evidence instead of assuming every environmental change is harmless or every use of a resource is automatically destructive.

Technology changes possibilities and risks

Irrigation moves water to crops; dams store or redirect water; railroads and roads connect settlements; communications technology reduces some barriers of distance. These changes can increase production and access while displacing people, altering habitats, or shifting power. Technology changes the limits, but it does not get rid of them.

The Dust Bowl illustrates interaction rather than a one-cause story. Drought reduced moisture, while farming practices and exposed soil contributed to erosion. Economic pressure shaped land use and migration. A natural hazard turns into a human disaster because of who is in harm’s way, how vulnerable they are, and how institutions respond, not just the weather or the land.

Completed location decision

Original fictional comparison for locating a grain-storage facility:










	Site
	Distance to farms
	Flood exposure
	Rail access





	A
	5 km
	High
	Yes



	B
	15 km
	Low
	Yes



	C
	8 km
	Low
	No





Question: Which site best meets the stated requirements of low flood exposure and existing rail access? B. A has rail access but fails the flood condition. C has low exposure but fails the rail condition. The shortest farm distance does not override the question’s two requirements.

If the question instead asks which site is cheapest overall, the table is insufficient. It gives distances and categories, not construction, transport, insurance, or land costs. A good answer changes when the question changes. “Best” needs criteria; otherwise it is just a preference wearing a necktie.

Completed density calculation

Population density equals population divided by area. A fictional valley with 12,000 people in 300 square kilometers has 40 people per square kilometer. A neighboring district with 18,000 people in 900 square kilometers has 20 per square kilometer. The second has more people but lower density.

Density is an average. It does not imply people are evenly spread across the district. A crowded town surrounded by farmland can share the same average as dispersed settlement. A map of total population, a map of density, and a map of actual settlement points answer different questions. Comparing them can show patterns that one map alone hides. [S53]

Environment Creates Conditions, Not a Single Predetermined Future

A natural resource is a feature or material people use, such as water, timber, minerals, or energy sources. Its economic usefulness depends partly on knowledge, technology, demand, and access. A mineral deposit is not automatically a functioning industry; extraction requires labor, equipment, transport, and institutions. Renewable resources can replenish over relevant timescales, but use can exceed renewal. Nonrenewable resources form too slowly to keep up with how fast people use them. Renewable does not mean unlimited, impact-free, or impossible to mismanage.

Settlement often clusters where people can obtain water, move goods, find work, or cultivate land. Rivers can support transportation and irrigation while creating flood risk. Ports connect trade networks; mountain terrain can complicate transport. Technology can alter these relationships through bridges, refrigeration, irrigation, or communication systems, but it does not abolish costs and risks. Environmental determinism is the mistaken idea that surroundings alone decide how people develop. Similar environments can produce different outcomes because institutions and histories differ.

Suppose a fictional region has 60,000 residents in 1,500 square kilometers. Density is 60,000 ÷ 1,500 = 40 people per square kilometer. If most residents occupy one valley, the regional average hides that concentration. Likewise, water availability averaged across a year can hide a dry season. The scale you look at matters: regional, local, yearly, and seasonal numbers answer different questions. A correct calculation can support a misleading conclusion if you pretend the average describes every place and time.

On a GED-style resource map, keep three things separate: where a resource is, who controls it, and who benefits. A country may possess deposits yet import processed products, or export resources while gains are unevenly distributed. A proposed dam can offer electricity and flood management while displacing communities or altering ecosystems. Those are competing effects to evaluate with evidence, not a command to pick a political team. Explain how the resource, the technology, and the result connect. Geography gets useful when it asks how the relationship works, not just where the stuff sits.

Official Target Spotlight — Sustainability (G.b.2)

Take only what grows back and there’s still some next year. That’s the whole idea. Sustainability means using resources to meet present needs without reducing the ability of future generations to meet theirs. Replanting forests after logging, limiting fishing so fish populations can recover, and conserving groundwater are examples. A resource used faster than it renews is not being used sustainably.

Practice: A town pumps groundwater faster than rain refills the aquifer, and the water table drops every year. Which change is most sustainable? A. Drill a deeper well so pumping can continue. B. Keep pumping the same amount but measure the water table more often. C. Limit pumping to about the rate of refill. D. Buy extra water from another town while pumping the aquifer at the same rate.

Answer: C. Matching use to renewal keeps the resource available. A speeds up the decline, B measures the problem without changing it, and D adds water but keeps draining the aquifer at the same rate.

Official Target Spotlight — Human Changes to the Environment (G.b.5)

People don’t just live on the land; they rearrange it, and the land sends the bill later. People change environments on purpose and by accident: they clear forests for farms, build dams and levees, irrigate dry land, pave land for cities, and release pollution. These changes can bring benefits such as food, power, and flood control, and costs such as habitat loss, erosion, and polluted water. The Dust Bowl of the 1930s is a U.S. example: plowing up native grasslands, combined with drought, let wind strip away topsoil.

Practice: Which is a human change to the environment with both a benefit and a cost? A. A volcanic eruption that creates new land. B. A dam that produces electricity but floods a river valley. C. A wildfire started by lightning. D. A river that changes course after a flood.

Answer: B. The dam is human-made and has a clear benefit and cost. A, C, and D are natural events, even when their effects are mixed.

Your Turn — Guided and Independent Practice — Practice Check SS39

Guided: Explain how access to water, transportation, fertile land, energy, and technology can shape settlement without claiming geography mechanically determines history.

Guided answer: Resources and physical features create opportunities and constraints. Rivers can support farming and transport; ports support trade; technology can overcome or intensify limits. Political decisions, culture, power, and inequality also shape who benefits and where people live.

Independent: A factory closes after a resource is depleted. Which change is most likely? A. Out-migration and economic restructuring. B. Latitude changes. C. The region stops having culture. D. Every resident makes the same choice.

Independent answer: A. B is impossible, C is false, and D ignores human variation. Common mistake: writing geographic explanations as destiny instead of interacting causes.




Chapter 40 — Migration, Culture, and Population Change

GED® test targets: G.d.1, G.d.2, G.d.3, G.d.4, G.c.2; SSP.6.c

People in a fictional class describe families living in different regions: one moved for work, another to join relatives, another after a disaster. Similar destinations can hide different causes. A prison transfer is not the same legal or social process as immigration, so keep that analogy in its lane. The useful part of the comparison is how moving breaks up or rebuilds people’s connections. Migration is about people, institutions, and choices under constraints—not little arrows drifting around a damn map.

Movement has direction and context

Immigration is movement into a country; emigration is movement out. The same person can be an emigrant from one country and an immigrant to another. Internal migration occurs within a country. A diaspora is a dispersed population with connections to an ancestral homeland or shared origin. Migration can be voluntary, constrained, or forced; those distinctions matter when describing enslavement, removal, refugees, and employment-related movement.

Push factors encourage departure, such as violence, persecution, lost livelihoods, or environmental stress. Pull factors attract people, such as jobs, safety, family ties, or education. Networks help explain why people choose particular destinations. Policies, money, transportation, and physical barriers affect whether movement is possible. “People move because they want more money” is too narrow for many histories.

Culture includes learned practices, meanings, languages, institutions, and forms of expression. Cultural diffusion is the spread of practices or ideas. Assimilation is incorporation into a dominant culture, sometimes voluntarily and sometimes under pressure or coercion. Cultural pluralism allows distinct cultural practices within a shared society. Migrants can pick up new ways while keeping older identities; culture is not a light switch with only two positions.

Population changes through several components

Population change equals births minus deaths plus immigration minus emigration for an international population boundary. For a local area, use in-migration and out-migration. Natural increase is births minus deaths. Net migration is arrivals minus departures. A population can grow despite more deaths than births if net migration is sufficiently positive.

Original fictional town: starting population 10,000; births 120; deaths 150; arrivals 500; departures 200. Natural change is 120 − 150 = −30. Net migration is 500 − 200 = 300. Total change is −30 + 300 = 270. Ending population is 10,270, a 270 ÷ 10,000 × 100 = 2.7 percent increase.

Question: What explains growth despite negative natural change? A. Net in-migration exceeded the natural decrease. B. Deaths were ignored. C. The population doubled. D. Births exceeded deaths.

Answer: A. The calculations include all components. B and D contradict them; C wildly exaggerates the scale.

Read age structure and settlement

An age-distribution chart shows how a population is divided among age groups. A population pyramid commonly places age groups on the vertical axis with male and female populations on opposite sides. A broad younger base can suggest future growth potential, but forecasts also depend on fertility, mortality, and migration. Do not predict exact future totals from shape alone.

Rural settlement generally has lower density and smaller population concentrations than urban settlement, but official definitions vary by place and statistical program. Cities can grow because people move in, because births outnumber deaths, or because places get officially reclassified as urban. A larger urban share does not prove every rural area lost population. [S53]

Completed text-to-chart translation

Original fictional statement: “Of 200 residents who moved into the town, 100 cited employment as their main reason, 60 cited family, and 40 cited education.” Those categories total 200 and are defined as one main reason per person. A circle chart can therefore represent 50 percent employment, 30 percent family, and 20 percent education.
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Figure 5 — Main reported reason for moving in a fictional survey

The chart’s whole is the 200 surveyed arrivals, not the entire town or all migrants everywhere. If people could select several reasons, the categories might overlap and would not necessarily form slices summing to 100 percent. How the question was asked controls what the chart means.

Second Look — Movement Changes Places and Means Different Things to Different People

Migration networks connect people through information, family ties, and practical assistance. They can reduce the cost and uncertainty of moving, helping explain why migrants cluster in particular places. Remittances are funds sent to people elsewhere, often relatives. Cultural diffusion spreads practices, ideas, and technologies through contact; it does not require every group to become identical. When cultures change, people adapt, trade, push back, and deal with unequal power. Do not assume a group is either totally cut off or totally absorbed.

Population change combines births, deaths, immigration, and emigration. For a fictional city starting with 50,000 people, 800 births and 500 deaths create natural increase of 300. If 1,200 arrive and 700 leave, net migration is 500. Total change is 300 + 500 = 800, giving 50,800 people. Growth is 800 ÷ 50,000 × 100 = 1.6%. Counting arrivals alone would overstate net migration. Counting all growth as migration would ignore births and deaths. Every term has a job; do not quietly drop the inconvenient ones.

A GED-style source may compare a migrant’s testimony with a population table. The testimony tells you what one person lived through and why they think it happened; the table measures population changes. You need both. A survey of one arrival group does not establish motives for all migrants, and multiple-response categories may sum above 100%. A strong answer puts the personal story together with the bigger numbers and stays within what each one can show. The point is not to distrust everybody; it is to stop one vivid story from pretending to be the entire dataset.

Official Target Spotlight — Natural and Cultural Diversity (G.c.2)

Walk through one big city and you can hear a hundred languages before lunch. Natural diversity is the variety of landforms, climates, and living things from place to place. Cultural diversity is the variety of languages, religions, foods, customs, and ways of life among people. Geographers study both and how they connect: a coastal region may develop fishing traditions, and migration brings new languages and foods into a place.

Practice: A city has neighborhoods where residents speak more than 100 languages. Which concept does this describe? A. Natural diversity. B. Cultural diversity. C. Urbanization. D. Migration.

Answer: B. Languages are part of culture. A concerns landforms and living things, C is the growth of cities, and D (migration) may explain how the languages arrived, but the variety itself is cultural diversity.

Your Turn — Guided and Independent Practice — Practice Check SS40

Guided: A city gains jobs and pulls migrants, while drought pushes people from rural areas. Define push and pull factors and explain why migration can have more than one cause.

Guided answer: Push factors encourage departure, such as conflict, unemployment, or environmental stress. Pull factors attract people, such as safety, family, or jobs. Decisions also depend on law, money, networks, and risk; one factor rarely explains everybody.

Inside guided: A letter from a cousin says she left her small farm town after its factory closed and moved to a city where her sister already lived and jobs were open. Name the push factor, the pull factors, and the network.

Answer: Push: the factory closing (lost jobs). Pull: open jobs and family in the city. Network: her sister, who was already there. Because she moved within one country, this is internal migration.

Independent: Population density equals A. longitude times latitude. B. births minus deaths only. C. migrants divided by wages. D. population divided by land area.

Independent answer: D. Natural increase and net migration affect population change but do not define density. Common mistake: treating migrants as one group with one motive or one effect.

Unit 10 Check (Social Studies) — Inside, Mixed, and Unfamiliar Practice

Inside independent: A printed map in GED class has a scale of 1 centimeter = 50 kilometers. Two cities are 4 centimeters apart on the map. What is the actual distance? What does the map distance stand for?

Answer: 4 × 50 = 200 kilometers. The 4 centimeters is the map distance; the scale converts it to the actual straight-line distance, which may be shorter than a road route (Chapter 38).

Mixed: A county has 90,000 people and a land area of 1,500 square kilometers. What is its population density? Does that number show where people live inside the county?

Answer: 90,000 ÷ 1,500 = 60 people per square kilometer. No. Density is an average; people may cluster in a few towns and leave other areas nearly empty (Chapter 39).

Unfamiliar (GED-style): Which is a physical feature rather than a human feature? A. A river delta. B. A highway. C. A city boundary. D. A farm field.

Answer: A. A delta forms from sediment deposited by a river. B and C are built or set by people, and D is land shaped by human use (Chapter 38).

Unfamiliar (GED-style): Which is a push factor for migration? A. A drought that destroys crops. B. Open jobs in a city. C. Family members already living in a new place. D. Safety in another country.

Answer: A. Push factors encourage people to leave. B, C, and D are pull factors that attract people to a destination (Chapter 40).

Ready to move on: get all four right with your reasoning written out. If you miss one, go back to the chapter named in its answer. With four questions, our 80% study goal means all four, on your first try, without help.

Unit 10 source notes: Mapping principles use USGS educational materials [S52]. Population concepts use Census Bureau materials [S53]. Maps, place names, counts, and surveys are original illustrations. All distances and values needed for the worked examples are printed in the text.




Unit 11 — The United States and the World

Inside-to-GED Bridge — Perspective Is Evidence, Not the Whole Record

Mail from family, an official notice, a news report, and a firsthand account can describe the same event differently. Each source has an author, audience, purpose, access to information, and point of view. Bias does not make a source useless; it tells you what questions to ask.

The same rule applies to foreign policy and world history. A government statement may reveal official goals. A commission report may identify failures. A map may show territorial change. A photograph may document a moment while leaving out what happened before and after.

The last GED-style skill is putting sources, maps, and numbers together without letting one dramatic piece of evidence bully the rest. Check sources against each other, put them in context, do the math, and then draw only the conclusion the evidence supports.

The final unit connects classical civilizations, modern borders, international institutions, and U.S. foreign policy. It ends with worked cases that use reading, civics, history, maps, and numbers at once. The point is to use the tools together instead of keeping each skill in its own little box.




Chapter 41 — Classical Civilizations, Nations, and States

GED® test targets: G.a, G.b.1, G.c; SSP.8.a

Two fictional notices both use the word council, but one describes a group that advises and the other a group that makes decisions. Same label, different authority. Comparing history takes the same care. Ancient democracy, a modern republic, a nation, and a state are not interchangeable just because they involve groups of people. Don’t let a familiar word smuggle in assumptions that the source never gave you. Ask who belongs, who rules, and how decisions become binding.

Geography and early complex societies

A civilization is a complex society often characterized by cities, specialized work, institutions, and systems for preserving knowledge. The word is a way to sort societies, not a ranking of human worth. Societies without large cities can have sophisticated knowledge, political organization, and culture.

River systems supported agriculture, transport, and concentrated settlement in places such as Mesopotamia between the Tigris and Euphrates, Egypt along the Nile, the Indus Valley, and parts of China. Irrigation and food surpluses could support specialized labor and larger institutions. Flooding, resource competition, and maintenance needs also created challenges. Geography opened up possibilities; it did not make every river society run the same way. [S54]

Classical civilizations developed varied institutions. Greek city-states were independent political communities; Athens and Sparta did not share one governmental system. Athenian democracy allowed direct participation by eligible male citizens while excluding women, enslaved people, and resident foreigners from that political equality. The Roman Republic combined elected offices, assemblies, and a powerful Senate within a society marked by unequal status and slavery. Rome later developed imperial rule. [S55]

In South Asia, the Mauryan and Gupta periods involved major political, economic, and cultural developments. In China, Qin unification and Han governance contributed to durable traditions of imperial administration. These societies differed from Greek and Roman institutions; “ancient government” is not one model. Trade networks carried goods and ideas across regions. No civilization developed in perfect isolation.

Ashoka, a Mauryan ruler in the third century BCE, used inscriptions to communicate principles of rule and moral conduct across a large territory. Such inscriptions are primary evidence of what a ruler publicly promoted; they are not automatic proof that every official followed the message. Qin unification in 221 BCE brought formerly competing Chinese states under one empire, with standardization and centralized administration. Han rulers built on and modified that inheritance. Comparing an inscription, a law, and an archaeological object can reveal different aspects of government, but each source has limits. An official statement tells us something different from a household’s everyday possessions. [S55]

What later societies borrowed

American political thinkers studied Greek and Roman examples, especially debates about republics, civic responsibility, faction, and concentrated power. Influence does not mean direct duplication. Modern representative institutions, constitutional rights, and the scale of the United States differ substantially from ancient city-states and republics. A good comparison shows what carried over and what changed.

A nation is a community understood as sharing identity, history, or political aspirations. A state, in international political usage, is a governing entity with territory, population, and institutions claiming sovereignty. A nation-state is a state associated with a national community, but actual states often contain multiple peoples and identities. State in this sense differs from a U.S. state such as Ohio, which is part of a federal country.

Borders may follow rivers or mountains, but they are political arrangements, not simply lines nature orders people to obey. Conquest, treaties, colonization, independence, and negotiation have shaped them. A cultural community may cross several state borders, while one state may include many cultural communities.

Completed comparison — Democracy with exclusions

Original instructional comparison: In the Athenian assembly, eligible male citizens participated directly in decisions. In the United States, voters generally elect representatives to make laws within constitutional limits. Both histories include struggles over who qualifies for participation, but their institutions and inclusion rules differ substantially.

Question: Which conclusion is strongest? A. Athens and the United States are institutionally identical. B. Every resident of Athens voted. C. Both illustrate political participation, but through different structures and with historically important limits. D. Representative democracy requires a king.

Answer: C. It preserves the comparison without erasing differences. A overstates similarity. B contradicts the participation limits. D confuses governmental categories.

Now consider a cultural group living on both sides of a modern border. The map alone cannot prove its language or identity changes at the line. A political boundary and a cultural boundary can differ. Putting a political map together with evidence about language, migration, and history gives a better explanation than treating each country as if everyone in it shared one culture.

Second Look — Similar Words Can Hide Very Different Institutions

Classical civilizations developed durable institutions, technologies, ideas, and networks, but they were neither identical nor frozen in time. Ancient Athens practiced forms of direct citizen participation while excluding women, enslaved people, and many residents from citizenship. The Roman Republic used elected magistrates and assemblies within a society marked by status differences and slavery; Rome later became an empire. Calling Athens democratic does not mean everyone participated. Calling Rome a republic does not make it identical to a modern constitutional republic.

An empire extends rule over multiple peoples and territories. Governing a large territory involves administration, taxation, military power, transport, and arrangements with local elites. Roads can carry commerce and messages as well as armies; written law can coordinate rule while reflecting unequal status. These connections help explain why infrastructure matters politically. A list saying “they built roads” is incomplete until you explain what those roads enabled. Technology and institutions build on each other, but no single invention explains the rise or decline of an entire civilization.

A state is a political organization governing territory and population through institutions; sovereignty concerns its authority to govern. A nation is a community associated with shared identity, history, culture, or political aspirations. A nation-state seeks a close match between national identity and state boundaries, but actual boundaries often include multiple identities or divide one community. Nationalism can encourage independence or unity and can also support exclusion or expansion. Its effects depend on context. It is not automatically freedom, and it is not automatically aggression.

For a GED-style comparison, find the feature the question is about. Do not give a civilization an overall score. If a passage compares citizen assemblies with elected legislators, the issue is direct versus representative decision-making. If a map shows one cultural group across several borders, political and cultural boundaries do not coincide. Do not infer everybody’s loyalty or legal status from a shaded area alone. Historical comparison works when it respects differences; otherwise it becomes the same damn story wearing a different set of names.

Your Turn — Guided and Independent Practice — Practice Check SS41

Guided: Compare a civilization, empire, nation, state, and nation-state. Then explain why ancient political participation was often limited.

Guided answer: A civilization is a broad complex society; an empire rules multiple peoples or territories; a nation is a community with shared identity; a state is a sovereign political organization; a nation-state claims close overlap between nation and state. Ancient democracies such as Athens excluded women, enslaved people, and noncitizens.

Independent: Which development helped early states grow? A. Agricultural surplus supporting specialization and administration. B. Elimination of all inequality. C. No trade. D. Absence of rivers everywhere.

Independent answer: A. Surplus could support officials, soldiers, artisans, and cities. B–D are false. Common mistake: judging “civilization” only by monuments while ignoring labor, power, and exclusion.




Chapter 42 — Diplomacy, Conflict, and Foreign Policy Since September 11

GED® test targets: USH.h; SSP.5.d, SSP.7.b

Imagine the dayroom TV news reports that a new overseas mission will “keep the region stable,” and the same week a letter arrives from a relative serving overseas describing long days and local families who still cannot get clean water. You can identify the stated goal without knowing whether the measure succeeds. To evaluate it, you need a mechanism, evidence, costs, and a time frame. Foreign policy takes the same careful reading, even though the stakes and institutions are very different. A stated purpose is not the whole damn evaluation. Nor does a bad result prove every stated concern was invented.

Tools of foreign policy

Foreign policy concerns a government’s relationships with other countries and international actors. Diplomacy uses negotiation and representation. An alliance is an agreement to cooperate, often on security. Economic sanctions restrict specified transactions to influence behavior or impose costs. Foreign assistance provides resources for purposes such as relief, development, or security. Military action uses armed force. These tools can be combined, and each has intended and unintended effects.

The United Nations is an international organization established after World War II to support purposes including peace and cooperation. It is not a world government with unlimited authority over every state. The Security Council and General Assembly have different powers and voting rules. International cooperation depends on institutions, legal commitments, political interests, and states’ willingness to act. [S56]

Decolonization changed who participated in that international system. Movements in Asia and Africa challenged European rule through negotiation, mass organizing, and armed struggle. European powers weakened by war faced stronger demands for self-determination, the principle that peoples should determine their political status. Newly independent states inherited borders and economic relationships often shaped by colonial priorities. Independence could therefore end formal foreign rule while leaving difficult questions about national unity, resources, and development. Cold War powers tried to gain influence in these new countries, while many new governments refused to be treated as pieces in someone else’s rivalry. [S56]

Before and after September 11

On September 11, 2001, al-Qaeda carried out attacks using hijacked civilian aircraft in the United States. The attacks killed nearly 3,000 people and profoundly changed U.S. security policy. The U.S.-led intervention in Afghanistan began in 2001 against al-Qaeda and the Taliban government that had sheltered it. The conflict expanded into a prolonged military and reconstruction effort. U.S. forces withdrew in 2021, and the Taliban returned to power. [S57–S58]

The United States invaded Iraq in 2003 under a different set of arguments, including claims about weapons of mass destruction. Subsequent investigations did not find the active stockpiles alleged before the invasion. Iraq and Afghanistan were separate conflicts with different histories and stated justifications; treating them as one war blurs the evidence and who was responsible. [S59]

Domestic responses included new institutions and expanded security measures, including the Department of Homeland Security and the USA PATRIOT Act. Debates concerned surveillance, detention, due process, executive authority, and discrimination as well as security. A policy’s stated protective purpose does not answer every question about its legality or effectiveness. The same constitutional reasoning developed in Units 1–4 applies here.

Evaluate policies through evidence and consequences

Security policy can affect civilians, service members, refugees, public spending, diplomatic relationships, and civil liberties. Being balanced does not mean believing every claim equally no matter the evidence. It means checking every claim the same way, saying what is still uncertain, and including the people affected.

A primary source announcing a policy is strong evidence of what officials publicly argued at that time. It is not automatically proof that predictions were accurate. Later investigations may test those claims against records and outcomes. Keep three things apart: what officials said the goal was, what they actually did, and what happened.

Completed comparison — A prediction and an outcome

Original fictional policy packet: Before an intervention, an official predicts that rebuilding will take two years. A later audit reports that ten years passed, costs exceeded the original estimate, and some projects could not be maintained locally. The audit also reports improvements in selected services during part of the period.

Question: Which conclusion best reflects the full packet? A. Every project failed in every respect. B. The original prediction was accurate because it was official. C. The evidence shows a longer and more complicated outcome than predicted, with mixed results. D. Improvements in one service prove all costs were justified.

Answer: C. It incorporates both the missed prediction and the reported improvements. A erases favorable evidence; B confuses authority with accuracy; D makes a judgment beyond the data. Mixed results are not an excuse to stop reasoning. They are a reason to specify which goal, which population, which period, and which evidence a conclusion concerns.

Second Look — Separate a Policy Goal From Its Tools and Its Results

Foreign policy concerns a government’s relations with other states and international actors. Diplomacy uses communication and negotiation; alliances coordinate commitments; sanctions restrict economic or other interactions; military force uses armed power. These tools can be combined. A sanction’s intended pressure may depend on who bears its costs and whether other countries cooperate. An alliance can deter attack while creating obligations. Lay out the chain of cause and effect: what behavior is supposed to change, whose incentives change first, and what evidence would show it worked.

The September 11, 2001 attacks led to major changes in U.S. security policy, military action, and debates over government powers. The United States began military operations in Afghanistan in 2001 against al-Qaeda and the Taliban regime that sheltered it. The 2003 invasion of Iraq was a separate decision with distinct arguments and consequences; do not merge the two wars into one event. The search after the invasion did not find the weapons-of-mass-destruction stockpiles that were claimed before the war. Keep what was claimed then separate from what was found later.

Debates about surveillance, detention, intervention, and war powers involve security aims, legal authority, civil liberties, resources, and accountability. Describing competing arguments does not require treating all factual claims as equally supported. A policymaker’s speech reveals goals and justifications; an audit may evaluate expenditure; casualty records measure specified losses; testimony supplies particular experiences. Current law and ongoing events can change, so this historical lesson is not a statement of present legal rights or a complete account of current policy. Use the dates and scope provided in the source.

A GED-style comparison may place a prediction beside later outcomes. Identify what was predicted, the measure used to evaluate it, and the time elapsed. A short-term military achievement does not establish a long-term political outcome; a later setback does not erase every earlier development. Consider alternatives and uncertainty without pretending hindsight was available at the time. The strongest answer can say a claim was unsupported or contradicted while explaining exactly which evidence does the work. “Everybody knows” is not evidence, no matter how loudly somebody says that shit.

Your Turn — Guided and Independent Practice — Practice Check SS42

Guided: After September 11, 2001, the United States used military force, intelligence, homeland-security measures, alliances, and diplomacy. Explain why evaluating policy requires separating goals, evidence, costs, and outcomes.

Guided answer: A policy can have a stated goal such as preventing attacks, but evaluation must examine intelligence quality, legal authority, civilian effects, financial costs, opportunity costs, alliance consequences, and whether outcomes matched goals. Evidence and perspective can change over time.

Independent: Corroboration means A. checking a claim against independent sources or evidence. B. repeating one source louder. C. choosing the source you already agree with. D. ignoring dates.

Independent answer: A. B–D increase bias rather than test a claim. Common mistake: treating later knowledge as if decision makers possessed it earlier, or excusing bad evidence because the goal sounded urgent.




Chapter 43 — Putting Sources, Maps, and Numbers Together

GED® test targets: G.c.3; SSP.6.a–SSP.6.c, SSP.10.a–SSP.10.c, SSP.11.a

A fictional maintenance notice promises faster repairs. A work log lists completed jobs. Residents describe continuing problems. Those sources need not be direct contradictions: they may concern promises, output, and experiences during different periods. Before calling somebody a liar, line up dates, definitions, and scope. This is how combined GED source questions work. The hard part is not fancy vocabulary. It is keeping one source from answering a question it was never equipped to answer.

Completed case one — Why divide power

Primary source A, U.S. Constitution, Article I, Section 1, 1787: “All legislative Powers herein granted shall be vested in a Congress of the United States, which shall consist of a Senate and House of Representatives.” [S5]

Primary source B, James Madison, Federalist No. 51, 1788: “If men were angels, no government would be necessary. If angels were to govern men, neither external nor internal controls on government would be necessary.” [S12]

Both excerpts are supplied in full for this example’s questions; neither is the full original document. Source A is constitutional text establishing an institution. Source B is a persuasive essay supporting ratification and explaining a rationale for restraints. They are different kinds of writing with different purposes.

Question 1: What does Source A explicitly establish? It places the legislative powers granted by the Constitution in a two-chamber Congress. The phrase herein granted limits the statement to granted powers; it does not say Congress has every imaginable power.

Question 2: What inference does Source B support? Because people and officials are fallible, government requires controls. The angels comparison is figurative reasoning, not a claim that supernatural officials actually govern.

Question 3: Which conclusion connects the sources without overclaiming? Institutional design can distribute authority while reflecting concern about the misuse of power. Source A alone does not explain every reason for bicameralism, and Source B alone does not list all constitutional checks. A strong combined answer states a connection both can support.

Question 4: What is a relevant limitation? Madison was advocating ratification. That purpose helps explain his emphasis on the proposed system’s safeguards. It does not automatically make his argument false. To evaluate it further, compare the institutional design, opposing arguments, and evidence of how the system operates.

Completed case two — Read a political cartoon
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Figure 6 — Original instructional cartoon about a fictional public budget

The original cartoon shows a large bag labeled CAMPAIGN PROMISES resting on one side of a balance scale. A smaller bag labeled AVAILABLE REVENUE sits on the other. A figure labeled TAXPAYER asks, “What pays for the difference?” The promises side hangs lower. This is a fictional instructional cartoon, not an archival image or a depiction of a real party.

Question: What is the cartoonist’s likely criticism? A. Every public service should end. B. Promises may exceed the resources identified to fund them. C. Taxpayers literally carry giant bags. D. A specific official has committed a crime.

Answer: B. The unequal bags and the question work together to criticize unfunded promises. A and D go beyond the image. C mistakes symbolism for literal reporting. A scale can symbolize balance, fairness, or comparison; the labels and caption determine which meaning fits here.

The cartoon is evidence of a viewpoint, not a financial audit. To establish whether a particular budget is underfunded, a reader would need actual revenue, spending, and financing records. A picture can raise a good question without giving you the data to answer it. The same goes for photographs: what is in the frame can be real while important context is left out.

Completed case three — A regional development claim

Original fictional regional report: “Towns with shorter trips to the freight terminal tend to have more manufacturing jobs per 1,000 residents. The report compares five towns in one year. It does not measure worker education, land costs, or tax incentives.”









	Town
	Road distance to terminal
	Manufacturing jobs per 1,000 residents





	A
	10 km
	90



	B
	20 km
	80



	C
	30 km
	65



	D
	40 km
	60



	E
	50 km
	45
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Figure 7 — Distance and manufacturing employment in fictional towns

The scatterplot places road distance on the horizontal axis and jobs per 1,000 residents on the vertical axis. Each point represents one town and two measured variables. The pattern shows a negative association: as distance increases, the employment measure generally decreases. Negative here just means the direction, not that something is bad.

Question 1: Does the plot prove that moving a terminal causes a particular increase in jobs? No. It shows association in five towns at one time. Other variables are unmeasured, and the location of the terminal itself may reflect earlier industrial development.

Question 2: What is the mean employment measure across these five towns? (90 + 80 + 65 + 60 + 45) ÷ 5 = 340 ÷ 5 = 68 jobs per 1,000 residents. This unweighted mean treats each town equally; it is not automatically the region’s population-weighted employment rate.

Question 3: What is the median? The ordered values are 45, 60, 65, 80, 90, so the median is 65. The range is 90 − 45 = 45. There is no mode because no value repeats.

Question 4: What would be a reasonable estimate for a similar town 25 kilometers away if the observed local pattern continued? A value between the nearby 20- and 30-kilometer observations, such as about 72.5 jobs per 1,000, would be an interpolation. It is an estimate, not a measured result. Predicting a negative number of jobs for a town hundreds of kilometers away by extending the same line would be unreasonable extrapolation.

Question 5: Which added evidence would improve causal analysis? Comparable observations over time, information about other relevant differences, and a design examining changes connected to terminal access. Merely adding a more confident title would improve nothing.

The finished reasoning habit

Across government, history, economics, and geography, the steps stay the same: identify the question, inspect the source, define the terms in context, read the display’s units, perform the needed calculation, and match the conclusion to the evidence. Then check what remains unknown.

You do not have to know every historical fact before you can reason well. You do need enough context to recognize what the source is about and enough discipline to avoid replacing evidence with assumptions. Read the word actually printed. Keep the denominator. Notice the date. Separate a promise from a result. That is the work—and it is work you can learn to do.

Make the Sources Work Together Without Making Stuff Up

Start by translating the question into the relationship it asks about: cause, comparison, change over time, perspective, or strength of evidence. Then identify each source’s author or producer, date, purpose, and measurement. A primary source comes from the period or participants being studied; a secondary source analyzes or interprets earlier material. Primary does not mean unbiased, and secondary does not mean unreliable. Corroboration means checking whether sources that did not copy each other agree. Two articles repeating the same unverified statement are not two independent confirmations.

Consider a fully worked fictional case: a city report says transit use rose from 20,000 to 24,000 trips after a new route opened. The increase is 4,000 trips, or 4,000 ÷ 20,000 × 100 = 20%. A map shows the new route serves a growing neighborhood. Together they make a connection believable, but they cannot separate the route’s effect from population growth, fares, jobs, or other changes. A survey of riders can add reported reasons, though it may omit people who stopped riding or never rode.

To evaluate an argument, separate its claim, evidence, and reasoning. The claim is the conclusion; evidence supplies observations or records; reasoning explains why the evidence supports that conclusion. An assumption is a needed premise that may not be stated. In the transit case, giving the route credit for all the growth assumes nothing else caused any of it. That is a big-ass assumption, not a tiny technicality. A well-supported answer may be narrower than an attractive answer that overclaims.

When choosing among answers, reject options that change the denominator, reverse cause and effect, ignore a source’s date, generalize beyond the population studied, or turn a correlation into proof. Pick the option that the evidence from every needed source backs up. Uncertainty is not the same as knowing nothing: you can establish that use increased while remaining uncertain about how much the route caused. That is serious reasoning. You are not looking for the loudest conclusion; you are looking for the one that can survive having its receipts checked.

Official Target Spotlight — Two Variables on a Graph (SSP.10.b)

A graph with two variables is asking one question: when this one moves, does that one follow? When a graph compares two variables, the independent variable is the one that changes on its own or is changed on purpose; it usually goes on the horizontal (x) axis. The dependent variable responds and usually goes on the vertical (y) axis. In a scatterplot of years of schooling and average income, years of schooling is independent and income is dependent. A pattern between them shows correlation; it does not by itself prove causation.

Practice: A study graphs average yearly rainfall and corn harvested per acre. Which is the dependent variable? A. Average yearly rainfall. B. Corn harvested per acre. C. The number of farms in the state. D. The year the study was printed.

Answer: B. The harvest responds to rainfall. A is the independent variable, and C and D are not variables in this graph.

Your Turn — Guided and Independent Practice — Practice Check SS43

Guided: A passage supports a new transit route, a map shows underserved neighborhoods, and a table shows projected cost and ridership. Build a conclusion using one fact from each source and name one limitation.

Guided answer: A defensible conclusion might say the route could improve access in underserved areas and is projected to serve a stated number of riders at a stated cost. A limitation is that projections are not actual outcomes and may depend on assumptions about demand, construction, or operating funds.

Independent: A timeline places a law before a court decision, while a source claims the decision caused the earlier law. What is the strongest criticism? A. The chronology makes that causal claim impossible as stated. B. Timelines never matter. C. Courts cannot affect laws. D. Earlier events have no causes.

Independent answer: A. Causes must precede effects. B ignores chronological reasoning, C is too absolute, and D is nonsense. Common mistake: combining sources by copying each one separately instead of making them answer the same question.

Unit 11 Check (Social Studies) — Inside, Mixed, and Unfamiliar Practice

Inside independent: A news report on the dayroom TV says several countries signed a treaty to reduce pollution in a river they share. Why might countries use a treaty instead of acting alone?

Answer: Pollution crosses borders, so one country acting alone cannot solve it. A treaty sets shared commitments, but because countries are sovereign, it depends on their agreement and on how well it is enforced (Chapter 42).

Mixed: A country’s yearly emissions fall from 500 million tons to 450 million tons after it signs the treaty. What is the percent decrease? Does the drop prove the treaty caused it?

Answer: (500 − 450) ÷ 500 × 100 = 10 percent. No. The timing fits, but an economic slowdown, new technology, or other policies could also explain the drop (Chapter 43).

Unfamiliar (GED-style): Which statement about Athenian democracy is accurate? A. Eligible male citizens took part directly in decisions, but women, enslaved people, and foreigners were excluded. B. All adults could vote. C. Voters chose representatives to make every law. D. Athens and Sparta shared one government.

Answer: A. Athens allowed direct participation by eligible male citizens only. B ignores who was excluded, C describes representative democracy, and D is false because Greek city-states were independent (Chapter 41).

Unfamiliar (GED-style): After the September 11, 2001, attacks, which new federal institution was created? A. The Supreme Court. B. The United Nations. C. The Federal Reserve. D. The Department of Homeland Security.

Answer: D. The Department of Homeland Security was created as part of the domestic response. A, B, and C already existed long before 2001 (Chapter 42).

Ready to move on: get all four right with your reasoning written out. If you miss one, go back to the chapter named in its answer. With four questions, our 80% study goal means all four, on your first try, without help.

Unit 11 source notes: Classical and environmental comparisons use [S54–S55]. International institutions and post-September 11 history use [S56–S60]. The paired primary excerpts use [S5, S12]. The cartoon, regional report, map-related statements, and data displays are original teaching materials.




Unit 12 — Cumulative Social Studies Practice and Answer Key




Chapter 44 — Mixed GED®-Style Social Studies Assessment

GED® test targets: Mixed: about 50% civics and government, 20% U.S. history, 15% economics, 15% geography and the world

What the Hell Are We Learning?

This original assessment combines civics, United States history, economics, geography, and source reasoning. Every passage and data display needed is printed here.

How to Work This Damn Thing

Identify the source type, author or institution, date, audience, and central claim. Separate what the source states from what you already believe. For tables and graphs, read labels and denominators. For cause and effect, make sure the proposed cause happened first and that the evidence connects it to the result.

Questions 1–4 — Government and Constitutional Structure

Fictional scenario: Congress passes a bill. The president vetoes it. Each chamber then votes by the constitutionally required supermajority to override the veto. A federal court later hears a case claiming the law conflicts with the Constitution.

1. Which principle is best illustrated by the president’s veto and Congress’s override power? A. Direct democracy. B. Reserved powers. C. Judicial precedent. D. Checks and balances.

2. Which branch is performing the lawmaking function in the scenario? A. Local. B. Executive. C. Judicial. D. Legislative.

3. What question would the federal court most directly address? A. Whether the law is popular. B. Whether the law is constitutional in the case before it. C. Whether Congress should campaign differently. D. Whether every state has identical policies.

4. The court rules that the law violates the Constitution. Which power is the court using? A. Veto. B. Judicial review. C. Impeachment. D. Ratification.

Questions 5–8 — Paired Historical Sources

Source A, fictional government announcement from 1942: “Relocation is necessary for military security and will be conducted in an orderly manner.” Source B, fictional diary entry from a relocated citizen: “We were ordered to leave our home with little time, and no accusation was made against our family.” These passages are teaching examples based on the type of conflicting perspectives historians examine; they are not quotations from an actual document.

5. Source A is most useful as evidence of what? A. The complete military evidence. B. Every relocated person’s experience. C. The final judgment of later courts. D. The government’s stated justification.

6. Source B is most useful as evidence of what? A. The government’s entire planning process. B. One person’s firsthand experience and perspective. C. National public opinion. D. Every family’s experience.

7. Which conclusion best uses both sources? A. Source A proves no one was harmed. B. The policy had a stated security justification and imposed serious disruption on at least some people. C. Source B proves every official acted from the same motive. D. The sources cannot both be evidence because they disagree.

8. What additional evidence would best strengthen historical analysis? A. Orders, court records, demographic data, and accounts from multiple affected people. B. A modern novel set during the relocation. C. A later speech praising the policy, with no records attached. D. A source with no date or origin.

Questions 9–12 — Economics and Data

A worker’s hourly wage rises from $15 to $16.50 while a price index rises from 100 to 108 over the same period. A separate loan offers $1,000 with payments of $100 per month for 12 months.

9. What is the percentage wage increase? A. 1.5%. B. 8%. C. 10%. D. 15%.

10. Based on the supplied index, which change was larger in percentage terms? A. Price-index increase. B. Wage increase. C. They were equal. D. Neither can be calculated.

11. What total amount is repaid on the loan? A. $1,000. B. $1,100. C. $1,200. D. $12,000.

12. Which statement is best supported? A. The loan costs nothing because the monthly payment is small. B. The borrower repays $200 more than the amount borrowed. C. The loan’s annual percentage rate is exactly 20% based only on these facts. D. Longer repayment always lowers total cost.

Questions 13–16 — Geography and Migration

A map uses a scale of 1 centimeter = 40 kilometers. Two towns are 3.5 centimeters apart on the map. A table shows Town X population changing from 20,000 to 23,000, with 1,200 births, 800 deaths, 3,000 people moving in, and 400 moving out during the period.

13. What is the actual distance between the towns? A. 11.4 km. B. 43.5 km. C. 140 km. D. 400 km.

14. What is Town X’s natural increase? A. 400. B. 800. C. 1,200. D. 3,000.

15. What is net migration? A. −2,600. B. 400. C. 2,600. D. 3,400.

16. Do the components explain the 3,000-person total increase? A. Yes: 1,200 + 800 + 3,000 + 400 = 5,400. B. No: births alone must equal the total. C. No: migration never affects population. D. Yes: natural increase 400 plus net migration 2,600 equals 3,000.

Questions 17–20 — Claims, Polls, and Political Cartoons

A fictional poll asks 200 visitors to a city recreation center whether the city should increase recreation spending. Seventy percent say yes. A fictional political cartoon shows a scale with a bag labeled “Promises” outweighing a smaller bag labeled “Revenue.”

17. What is the main limitation of the poll? A. Two hundred people is too small a sample to mean anything. B. The question concerns government. C. Percentages cannot describe opinions. D. Recreation-center visitors may not represent all city residents.

18. Which headline is most defensible? A. Every city resident demands higher spending. B. Nobody opposed the proposal. C. The poll proves the policy will succeed. D. Seventy percent of surveyed recreation-center visitors supported higher spending.

19. What criticism does the cartoon most likely make? A. All government spending is illegal. B. Taxes in the city are too high. C. Public promises may exceed available revenue. D. The city has already balanced its budget.

20. What additional evidence is needed to determine whether a real budget is underfunded? A. Actual revenue, expenditure, and financing records. B. A poll of residents’ opinions about the budget. C. A second cartoon that makes the same point. D. A speech by the mayor promising new programs.

Questions 21–24 — History, Federalism, Markets, and Regions

21. Which statement best explains why the Civil War began? A. The Constitution required states to secede. B. Disputes over tariffs alone caused secession. C. Slavery had already ended. D. Conflict over slavery, its expansion, and political power drove secession and war.

22. A state law conflicts with a valid federal law enacted within constitutional authority. Which principle is most relevant? A. Popular vote for president. B. Third Amendment. C. Supremacy Clause. D. Local zoning.

23. Demand for a product increases while supply stays the same. What generally happens to equilibrium price and quantity? A. Both tend to rise. B. Both must fall. C. Price falls and quantity rises. D. Price rises and quantity falls.

24. A map shades every county where more than half of the farmland grows corn. The shaded counties form one large area. What kind of region does the map show? A. A perceptual region based on people’s feelings about a place. B. A functional region organized around a central hub. C. A formal region defined by a shared, measurable feature. D. A region that must match one state’s boundary.

Questions 25–34 — More Civics and History, Including Other Question Types

On the real test, drag-and-drop, drop-down, fill-in-the-blank, and select-an-area questions are done on screen. Here you do them on paper.

25. Fill in the blank: The House has 435 members. To override a veto when all members vote, at least two-thirds are needed. The minimum number of votes is ______.

26. Drag-and-drop (paper version): Write each power under Federal, State, or Shared: print money; set up public schools; collect taxes; declare war; issue driver’s licenses.

27. Select-an-area (paper version): Underline the words in this First Amendment excerpt that directly limit the government: “Congress shall make no law respecting an establishment of religion, or prohibiting the free exercise thereof; or abridging the freedom of speech, or of the press; …”

28. Which describes federalism? A. Power divided between national and state governments. B. All power held by one ruler. C. Power divided among three branches of one government. D. Government with no written constitution.

Questions 29–30 use this scenario. A nine-member city council votes 5–4 to approve a park budget. A member who voted no says the vote “doesn’t count” because it was close.

29. Which principle answers that member? A. Majority rule. B. Judicial review. C. Federalism. D. Impeachment.

30. Which limit still applies to the five-member majority? A. It may ignore state law. B. It cannot use the budget to violate residents’ constitutional rights. C. It may cancel the next election. D. It may remove the four members who voted no.

31. Drop-down (paper version): Circle the choice that completes the sentence. The Senate’s power to confirm a president’s nominee to the Supreme Court is an example of [checks and balances / federalism / popular sovereignty].

32. How many states must ratify a proposed constitutional amendment? A. Three-fourths (38 of 50). B. A simple majority (26). C. All 50. D. None; Congress alone decides.

33. Drag-and-drop (paper version): Put these in order from earliest to latest: Brown v. Board of Education; Declaration of Independence; Nineteenth Amendment; Emancipation Proclamation.

34. What was a main goal of the Marshall Plan (1948)? A. Forming a military alliance to defend Western Europe. B. Sending U.S. troops to fight in Korea. C. Creating the United Nations. D. Rebuilding Western European economies after World War II.

Answer Key and Explanations

1. D. Each political branch has a tool that limits another. (Chapter 8) 2. D. Congress is the legislative branch. (Chapter 8) 3. B. Courts decide cases and controversies, including constitutional claims; popularity is not the constitutional test. (Chapter 13) 4. B. Judicial review (established in Marbury v. Madison, 1803) lets courts strike down laws that conflict with the Constitution. A is a presidential power, C is Congress’s power to charge and remove officials, and D is approval of amendments or treaties. (Chapter 13)

5. D. Official announcements reveal stated purpose and framing, not every experience or all hidden evidence. (Chapter 5) 6. B. A diary is firsthand evidence of one person’s perspective. (Chapter 5) 7. B. It preserves what each source can support without pretending either is complete. (Chapters 5 and 29) 8. A. Corroboration across records and perspectives improves historical analysis. B is fiction, C is one more viewpoint with no records, and D cannot be placed in time. (Chapter 5)

9. C. Increase = $1.50; 1.50/15 × 100 = 10%. (Chapter 35) 10. B. The price index rose 8%, while wages rose 10%. This does not describe every price or expense. (Chapter 35) 11. C. $100 × 12 = $1,200. (Chapter 37) 12. B. Total repayment exceeds principal by $200. C cannot be established without the loan’s timing and fee details. (Chapter 37)

13. C. 3.5 × 40 = 140 km. (Chapter 38) 14. A. Births minus deaths = 1,200 − 800 = 400. (Chapter 40) 15. C. In-migration minus out-migration = 3,000 − 400 = 2,600. (Chapter 40) 16. D. 400 + 2,600 = 3,000, matching the population change. (Chapter 40)

17. D. The location creates selection bias because users of recreation services may differ from the full city population. A is wrong because 200 people can be a useful sample; the problem is who was asked. (Chapter 19) 18. D. It names the surveyed group and observed percentage without overgeneralizing. (Chapter 19) 19. C. The symbols criticize promises unsupported by revenue. B misreads the small revenue bag, which shows too little money coming in, not taxes that are too high. (Chapter 43) 20. A. A cartoon expresses a viewpoint; actual budget records are needed to test the factual claim. B, C, and D are opinions or promises, not the budget itself. (Chapter 43)

21. D. Slavery was the central sectional conflict, especially its expansion and protection; secession declarations made that plain. B is a common myth: tariffs were argued over, but the secession declarations centered on slavery. A and C are historically false. (Chapter 25) 22. C. The Supremacy Clause makes valid federal law supreme over conflicting state law. B concerns quartering, A concerns how the president is chosen, not a federal–state conflict, and D is unrelated. (Chapter 7) 23. A. A rightward demand shift with unchanged supply generally raises equilibrium price and quantity. B and C misread the model, and D is what a decrease in supply does. (Chapter 33)

24. C. The counties are grouped by one shared, measurable characteristic (corn on more than half the farmland). B describes areas linked by activity, such as commuting, A describes ideas about a place, and D is wrong because regions can cross state lines. (Chapter 38)

25. 290. Two-thirds of 435 = 290. (Chapter 8) 26. Federal: print money, declare war. State: set up public schools, issue driver’s licenses. Shared: collect taxes. (Chapter 7) 27. Underline “Congress shall make no law.” The rest names the freedoms that the limit protects. (Chapter 9) 28. A. Federalism divides power between levels of government. B is a monarchy or dictatorship, C is separation of powers, and D is unrelated. (Chapter 7) 29. A. Five of nine is a majority; a close vote still counts. B, C, and D do not apply to a council vote. (Chapter 4) 30. B. Majority rule is limited by minority rights and the Constitution. A, C, and D go beyond what a majority vote allows. (Chapter 4) 31. Checks and balances. The Senate checks the president’s appointment power. Federalism divides power between levels of government, and popular sovereignty means authority comes from the people. (Chapter 8) 32. A. Article V requires ratification by three-fourths of the states. B, C, and D give the wrong threshold. (Chapter 10) 33. Declaration of Independence (1776) → Emancipation Proclamation (1863) → Nineteenth Amendment (1920) → Brown v. Board of Education (1954). (Chapters 10, 22, 25, and 31) 34. D. The Marshall Plan sent U.S. aid to rebuild Western Europe and limit the spread of communism. A is NATO (1949), a military alliance; B is the Korean War (1950–1953); and C is the United Nations (1945). (Chapter 30)

Missed one? The chapter named after each answer is where that skill is taught. Redo only those chapters, then try those questions again.

Ready line: This check has 34 questions. Aim for 28 or more right (that’s 82%, past our 80% line), each one on your first try, without help. Under 28? That’s useful information, not failure: go back to the chapters named in the answers you missed, redo them, then try those questions again. 28 or more? You can move on. A question with several parts (fill-in, drag-and-drop, select-an-area) counts as right when every part is right. This 80% line is our study goal, not the official passing score for the GED® test, and reaching it doesn’t guarantee you’ll pass the GED® test. It means you’re ready for the next step.

Where People Get This Shit Wrong

The biggest traps were treating an analogy as legal identity, assuming an official source is complete, assuming a firsthand source represents everybody, forgetting the starting value in percent change, calling a monthly payment the total cost, adding population flows without direction, and turning a selected sample into the whole population.

What You Need to Remember

GED Social Studies rewards evidence discipline. Read the source in historical and institutional context. Track cause, chronology, authority, perspective, denominator, and geographic scale. An answer can sound patriotic, angry, compassionate, or confident and still be wrong as hell if the evidence does not support it.

Cross-Subject Mission B — Building a Life After Release

This mission isn’t part of the Chapter 44 check. It’s practice for putting the skills together.

This fictional planning mission combines document reading, budgeting, evidence evaluation, civic reasoning, and backup planning. Work on separate paper. A person has a confirmed appointment, a possible address, a transportation option that depends on a schedule, $240 in available money, and a job advertisement that lists an application deadline but no promise of employment.

Guided route: separate confirmed information from possible information. Read the appointment time and deadline exactly. Build a first-day budget without spending all available money. Identify who can verify the address and transportation. Treat the job advertisement as an opportunity to apply, not as a job offer. Ask what rule, office, or authorized source controls each decision.

Independent practice: 1. Create a four-column list: confirmed, possible, missing, backup. 2. Allocate $240 into three categories using 50%, 30%, and 20%, then explain why a real budget might need different categories. 3. Identify one statement that is evidence and one that is an inference. 4. Write two questions that would improve the plan before action. 5. Explain how a change in transportation could affect the schedule and what backup should be prepared.

Answer check: 1. Confirmed items must come from the stated records; the address and job are possible; missing items include approval details, exact transportation timing, and any required documents; backups should name a second authorized contact, route, or destination. 2. $120, $72, and $48. 3. The appointment or deadline is evidence if documented; “the job will work out” is an inference or hope, not a fact. 4. Strong questions identify the source, deadline, authority, or required next action. 5. A transportation delay can make a confirmed appointment harder to reach, so the plan should include an earlier departure, a second route, or a verified contact procedure where permitted.

Mastery check: You are ready to move on when you can explain the status of each item, calculate the budget, identify one unsupported assumption, and name a practical backup without inventing a rule. If you cannot, return only to the lesson connected to the failed step.

Sources and document notes

Source keys in the chapters identify the documents and institutional resources below. Dates in historical titles refer to the original events or documents. Source details were checked during preparation on October 29, 2026. The supplied excerpts, explanations, maps, and numerical data are sufficient for the lessons; these references do not require the reader to go online. Historical case summaries explain historical holdings, not individualized current legal advice.

Quoted wording is identified as a primary-source excerpt. Paraphrases and original teaching scenarios are labeled separately. Bracketed source keys identify references, not material to memorize. The Department of State Milestones series is a retired historical reference, not a current-policy source. GED® is a registered trademark of the American Council on Education (ACE) and may not be used without permission. The GED® and GED Testing Service® brands are administered exclusively by GED Testing Service LLC under license. This independent HAB JUSTICE book is not authorized, endorsed, or licensed by the American Council on Education or GED Testing Service.

[S1] GED Testing Service. Assessment Guide for Educators: All Subjects, October 2020, Social Studies assessment targets, Social Studies Practices, and content topics. The guide retains legacy extended-response target SSP.9 but also states that the Social Studies extended response was eliminated in March 2016; this curriculum therefore treats SSP.9 writing moves as supporting reasoning, not as a current separately scored response.

https://www.ged.com/content/dam/websites/ged/resources/assessment-guide-for-educators-all-subjects.pdf

[S2] GED Testing Service. Current Social Studies subject page and official preparation overview.

https://www.ged.com/about-test/test-subjects/social-studies.html

https://www.ged.com/blog/tips-to-pass-the-ged-social-studies-exam.html

[S3] National Archives. Magna Carta and its American legacy.

https://www.archives.gov/exhibits/featured-documents/magna-carta/legacy.html

[S4] National Archives. Declaration of Independence transcription, 1776.

https://www.archives.gov/founding-docs/declaration-transcript

[S5] National Archives. United States Constitution transcription, 1787.

https://www.archives.gov/founding-docs/constitution-transcript

[S6] National Archives. Bill of Rights transcription, 1791.

https://www.archives.gov/founding-docs/bill-of-rights-transcript

[S7] National Archives. Constitutional amendments 11 through 27.

https://www.archives.gov/founding-docs/amendments-11-27

[S8] Commonwealth of Massachusetts. The Mayflower Compact and Bradford manuscript context.

https://www.mass.gov/news/the-mayflower-compact

https://www.mass.gov/info-details/bradfords-manuscript-of-plimoth-plantation

[S9] United States House of Representatives. The legislative process.

https://www.house.gov/the-house-explained/the-legislative-process

[S10] National Archives. Marbury v. Madison, 1803; McCulloch v. Maryland, 1819.

https://www.archives.gov/milestone-documents/marbury-v-madison

https://www.archives.gov/milestone-documents/mcculloch-v-maryland

[S11] National Archives. Articles of Confederation, adopted 1777 and effective 1781.

https://www.archives.gov/milestone-documents/articles-of-confederation

[S12] Library of Congress. Federalist Papers full text, particularly Numbers 10 and 51.

https://guides.loc.gov/federalist-papers/full-text

[S13] National Park Service. Trail of Tears history and removal chronology.

https://www.nps.gov/trte/learn/historyculture/what-happened-on-the-trail-of-tears.htm

https://www.nps.gov/trte/learn/kidsyouth/upload/National-Park-Service-Trail-of-Tears-Brochure-Text-508.pdf

[S14] National Archives. Treaty of Guadalupe Hidalgo, 1848.

https://www.archives.gov/milestone-documents/treaty-of-guadalupe-hidalgo

[S15] National Archives. Dawes Act, 1887.

https://www.archives.gov/milestone-documents/dawes-act

[S16] National Archives. Plessy v. Ferguson, 1896.

https://www.archives.gov/milestone-documents/plessy-v-ferguson

[S17] National Archives. Brown v. Board of Education, 1954.

https://www.archives.gov/milestone-documents/brown-v-board-of-education

[S18] National Archives. Civil Rights Act, 1964.

https://www.archives.gov/milestone-documents/civil-rights-act

[S19] Bureau of Indian Affairs. Frequently asked questions on tribal status and self-government.

https://www.bia.gov/frequently-asked-questions

[S20] National Archives. What is the Electoral College.

https://www.archives.gov/electoral-college/about

[S21] Library of Congress. Colonial Settlement 1600s to 1763 overview and primary-source collection.

https://www.loc.gov/classroom-materials/united-states-history-primary-source-timeline/colonial-settlement-1600-1763/overview/

[S22] Library of Congress and National Park Service. American Revolution primary-source set and chronology.

https://www.loc.gov/classroom-materials/american-revolution/

https://www.nps.gov/subjects/americanrevolution/timeline.htm

[S23] Library of Congress. The New Nation 1783 to 1815 overview and primary-source collection.

https://www.loc.gov/classroom-materials/united-states-history-primary-source-timeline/new-nation-1783-1815/overview/

[S24] National Archives. Dred Scott v. Sandford, 1857; original ruling and historical context.

https://www.archives.gov/milestone-documents/dred-scott-v-sandford

[S25] National Archives. Emancipation Proclamation, 1863.

https://www.archives.gov/milestone-documents/emancipation-proclamation

[S26] National Park Service. Reconstruction and Repression 1865 to 1900; Reconstruction overview.

https://www.nps.gov/subjects/civilrights/reconstructionandrepression.htm

https://www.nps.gov/articles/reconstruction.htm

[S27] National Archives. Chinese Exclusion Act, 1882.

https://www.archives.gov/milestone-documents/chinese-exclusion-act

[S28] National Archives. Sherman Antitrust Act, 1890.

https://www.archives.gov/milestone-documents/sherman-anti-trust-act

[S29] National Archives. President Woodrow Wilson’s Fourteen Points, 1918.

https://www.archives.gov/milestone-documents/president-woodrow-wilsons-14-points

[S30] National Archives. Social Security Act, 1935.

https://www.archives.gov/milestone-documents/social-security-act

[S31] National Archives. National Labor Relations Act, 1935.

https://www.archives.gov/milestone-documents/national-labor-relations-act

[S32] United States Holocaust Memorial Museum. Introduction to the Holocaust.

https://encyclopedia.ushmm.org/content/en/article/introduction-to-the-holocaust

[S33] National Archives. Executive Order 9066 and Japanese American incarceration, 1942.

https://www.archives.gov/milestone-documents/executive-order-9066

[S34] National Archives. Servicemen’s Readjustment Act, 1944.

https://www.archives.gov/milestone-documents/servicemens-readjustment-act

[S35] National Archives. Truman Doctrine, 1947.

https://www.archives.gov/milestone-documents/truman-doctrine

[S36] National Archives. Marshall Plan, 1948.

https://www.archives.gov/milestone-documents/marshall-plan

[S37] Stanford Martin Luther King Jr. Research and Education Institute. Letter from Birmingham Jail context and analysis.

https://kinginstitute.stanford.edu/letter-birmingham-jail

[S38] National Archives. Voting Rights Act, 1965.

https://www.archives.gov/milestone-documents/voting-rights-act

[S39] United States Courts. Educational case summaries for Gideon v. Wainwright and Miranda v. Arizona.

https://www.uscourts.gov/about-federal-courts/educational-resources/educational-activities/sixth-amendment-activities/gideon-v-wainwright/facts-and-case-summary-gideon-v-wainwright

https://www.uscourts.gov/about-federal-courts/educational-resources/educational-activities/fifth-amendment-activities/miranda-v-arizona/facts-and-case-summary-miranda-v-arizona

[S40] Library of Congress. Rise of Industrial America 1876 to 1900 overview.

https://www.loc.gov/classroom-materials/united-states-history-primary-source-timeline/rise-of-industrial-america-1876-1900/overview/

[S41] National Archives. Surrender of Germany, 1945; World War II documentary context.

https://www.archives.gov/milestone-documents/surrender-of-germany

[S42] United States Department of State Office of the Historian. Historical Milestones essays on the Cold War, Korea, Vietnam, and collapse of the Soviet Union; retired reference series.
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Part 5 — GED® Mathematical Reasoning




Welcome to the Part That Tells You What the Hell Is Going On

If you have ever opened a mathematics textbook, stared at a page full of symbols, and wondered what in the hell the author was talking about, congratulations: you have found the book that is not going to pretend fractions are your lifelong passion.

We are going to take numbers apart, figure out what they are doing, put them back together, and check whether the answer makes sense. When algebra puts a letter in the problem, do not lose your shit. The letter is just holding the place of a number we do not know yet. When geometry throws a formula at you, we will identify every part before anybody starts punching buttons. When a graph starts climbing, falling, bending, or doing some curved-ass nonsense, we will read the axes before guessing what it means.

This is not a watered-down book. It teaches the same serious mathematical reasoning expected in GED preparation: whole numbers, signed numbers, fractions, decimals, ratios, percent, geometry, algebra, equations, inequalities, systems, graphs, functions, quadratics, data, probability, and integrated problem solving. The language is different because adults deserve explanations that sound like an actual person is sitting across the table trying to make the damn thing clear.

You may have used mathematics for years without calling it mathematics. You have counted limited supplies, watched a balance, followed a schedule, compared prices, split something fairly, estimated whether there was enough time, or noticed when somebody’s numbers were bullshit. Those are mathematical habits. This book connects those habits to formal language and GED-level reasoning.

A gap in schooling is not a measurement of your intelligence. Struggling with a procedure does not make you stupid; it means some part of the explanation, practice, timing, or foundation went missing, got rushed, or was taught like a sack of bureaucratic horseshit. We find the earliest uncertain step and rebuild from there. No shame. No sugary motivational wallpaper. Just accurate work, another route when the first route does not click, and enough stubbornness to make the numbers surrender.

The examples use fictional names, prices, schedules, work assignments, program details, account figures, and institutional situations. They teach mathematics. They do not describe universal correctional policies, actual services, verified records, or guaranteed opportunities. For real institutional, financial, legal, educational, or testing decisions, follow current authorized procedures and verified information.




What This Book Will and Will Not Do

This book will explain why a method works, show the traditional written procedure, offer a visual or conceptual pathway when it genuinely helps, and give you enough intermediate steps to study independently. It will call out common mistakes before they wreck the rest of the problem. It will also make jokes, swear at ridiculous arithmetic, and occasionally tell you to slow the hell down. In Units 1 and 2, most chapters end with “If You Need Another Try.” After that, the Your Turn set and its wrong-answer roadmap do that job: if a roadmap line describes your mistake, reread the part of the lesson it points to and try the problem again.

Where to start: If adding, subtracting, multiplying, or dividing whole numbers is new or rusty, do Chapter 8 first, then go back to Chapter 1. Already strong? Take the Part 5 Final Check first and study only the chapters named for the ones you miss. In every practice set, cover the answer check with a sheet of paper, write your answer first, then check. Stuck on a word? See the Mathematics Glossary at the end of Part 5. Formulas are in the Mathematics Reference just before it.

This book will not call participation mastery. Reading a worked example is not the same as solving a new problem independently. Finishing a lesson is not a score on the GED® test. Completing this curriculum is not a GED® credential, a guarantee of release, a promise of employment, or proof that any outside organization has approved your work. Those claims require their own evidence and authorized processes.

HAB JUSTICE is an independent companion curriculum. GED® is a registered trademark of the American Council on Education (ACE) and may not be used without permission. The GED® and GED Testing Service® brands are administered exclusively by GED Testing Service LLC under license. This book is not authorized, endorsed, or licensed by the American Council on Education or GED Testing Service. References to the GED® test identify the assessment this curriculum supports; they do not imply an affiliation with, or sponsorship by, GED Testing Service.

What the Test Looks Like — GED Mathematical Reasoning

Time: 115 minutes. It is one test in two parts, and the parts are not timed separately. Part I has a limited number of questions where no calculator is allowed. You submit Part I before moving on to Part II, where the calculator is allowed. There is a short (3-minute) break between the parts. [GED Test Technical Manual, 2022, p. 12; ged.com Test Subjects]

Tools: an onscreen TI-30XS MultiView calculator for Part II, a calculator reference sheet, and a formula sheet. At a regular test center you may also bring your own handheld TI-30XS MultiView. Inside a facility, ask education staff; your testing site decides. [GED Assessment Guide for Educators, Oct. 2020, p. 21; formula sheet and calculator reference sheet: ged.com Test Subjects]

Question types: multiple choice, fill-in-the-blank, drop-down, drag-and-drop, and select-an-area (sometimes called hot spot). [Assessment Guide, p. 29; ged.com Test Subjects]

How you take it: usually on a computer, where you click with a mouse, scroll to read, and type some answers. Some testing sites, including some inside facilities, use an approved paper version. Ask education staff which kind you will take. If it is the computer and that is new to you, ask about computer practice time. [GED Policy Manual, 2025; ged.com Testing in Corrections]

Content: about 45% quantitative problem solving and 55% algebraic problem solving. [Assessment Guide, p. 21]

Scoring: each GED subject is scored from 100 to 200. The GED Test Technical Manual (2022) sets the high-school passing standard at 145. [Technical Manual, 2022, p. 14; ged.com Test Scores]

Each unit lists its official indicators word for word from the Assessment Guide (October 2020). Each chapter starts with its official targets, including the Mathematical Practice (MP) it builds.

The Five Mathematical Practices (MP.1–MP.5)

The GED tests how you reason, not just what you can calculate. These are the five official Mathematical Practices, with their names from the Assessment Guide. Every chapter target line tells you which one it builds.

MP.1 Building Solution Pathways and Lines of Reasoning. Find an entry point, plan the steps, pick the best method, and notice when information is missing.

MP.2 Abstracting Problems. Turn a real-world situation into an equation, expression, or picture, and pick out what matters.

MP.3 Furthering Lines of Reasoning. Build each step from the one before, finish someone else’s work, and fix a flawed solution.

MP.4 Mathematical Fluency. Work arithmetic and algebra accurately, and show data or expressions on a graph.

MP.5 Evaluating Reasoning and Solution Pathways. Spot flaws in someone else’s reasoning, use counterexamples, and name what information you would need to check a claim.

Practice (save these until you finish Unit 10; they use perimeter, area, and equations from later chapters): 1 (MP.1). A rectangle’s perimeter is 30 cm. Can you find its area? If not, what is missing? 2 (MP.2). A gym charges $25 to join plus $15 a month. A member has paid $130 in all. Write and solve an equation for the number of months. 3 (MP.3). A student solved 2x + 6 = 14 by writing 2x = 20, so x = 10. Find and fix the error. 4 (MP.4). Without a calculator, evaluate 0.25 × 48 + 32. 5 (MP.5). Claim: “Squaring a number always makes it bigger.” Give a counterexample.

Answer check: 1. No. Sides 5 and 10 give area 50, but sides 7 and 8 give area 56. You need one side length. 2. 25 + 15m = 130, so 15m = 105 and m = 7 months. 3. The student added 6 instead of subtracting it. 2x = 14 − 6 = 8, so x = 4. Check: 2(4) + 6 = 14. 4. 12 + 9 = 21. 5. 0.52 = 0.25, which is smaller than 0.5. (12 = 1 and 02 = 0 also work.)




Unit 1 — Q.1 Apply number sense concepts, including ordering rational numbers, absolute value, multiples, factors, and exponents

Official indicators (GED Assessment Guide for Educators, October 2020, word for word): Q.1.a Order fractions and decimals, including on a number line. Q.1.b Apply number properties involving multiples and factors, such as using the least common multiple, greatest common factor, or distributive property to rewrite numeric expressions. Q.1.c Apply rules of exponents in numerical expressions with rational exponents to write equivalent expressions with rational exponents. Q.1.d Identify absolute value or a rational number as its distance from 0 on the number line and determine the distance between two rational numbers on the number line, including using the absolute value of their difference.




Chapter 1 — Place Value and Number Relationships

GED® test targets: Q.1.a; MP.4.a

Inside start: A commissary receipt shows a total of $12.40, and your statement shows $12.04. Same four digits, different amounts, because each digit’s place decides what it is worth. That is this whole chapter. (Prices and rules vary by facility; every number here is made up.)

What You’re Going to Learn

Read whole numbers and decimals by place, compare quantities without guessing, write expanded form, and explain what every zero is doing. That little round bastard may represent no amount in its place, but it can still keep the entire number from changing identity.

Why This Shit Matters

A balance of $20.05 is not the same as $20.50. One is twenty dollars and five cents; the other is twenty dollars and fifty cents. That misplaced digit is a forty-five-cent difference, and a place-value mistake can wreck subtraction, multiplication, division, measurements, percentages, and every later piece of algebra. Place value is the floor under the whole damn building.

Key Vocabulary

Digit: one of the symbols 0 through 9.

Place value: the amount a digit represents because of its position.

Expanded form: a number written as the sum of its place values.

Decimal point: the mark separating whole units from parts of one unit.

Inequality: a comparison using symbols such as <, >, ≤, or ≥. Read them as: < less than, > greater than, ≤ less than or equal to, ≥ greater than or equal to.

Look at the Damn Places

Take the fictional balance $24.60. Do not glance at the digits and start making shit up. The 2 is in the tens place, so it means twenty dollars—not two. The 4 means four dollars. The 6 is in the tenths place, so it means six tenths of a dollar, or sixty cents. The final 0 says there are no extra hundredths. That zero is not sitting there scratching its ass; it is holding the hundredths place so the amount stays written correctly to the cent.

Every move one place left makes a digit worth ten times as much. Every move one place right makes it worth one tenth as much. Same digit, different address, completely different damn value. A 5 in 50 is fifty. A 5 in 0.5 is five tenths. A 5 in 0.05 is five hundredths. Ignore the address and that little shit will rob the answer blind.









	Place
	Digit in 3,042.605
	Value





	Thousands
	3
	3,000



	Hundreds
	0
	0



	Tens
	4
	40



	Ones
	2
	2



	Tenths
	6
	0.6



	Hundredths
	0
	0



	Thousandths
	5
	0.005





 

The number is 3,042.605. Expanded form is 3,000 + 40 + 2 + 0.6 + 0.005. The zeros hold the empty hundreds and hundredths places. Drop an inside zero and you do not simplify shit—you change the number. The zero is not lazy; it is standing guard so the other digits do not wander into the wrong damn positions.

Reading Whole Numbers

Start at the greatest place and move right. Commas break whole numbers into three-digit groups so your eyes do not have to wrestle the entire damn number at once. The number 12,407 is twelve thousand four hundred seven. The zero says there are no tens. Call it twelve thousand forty-seven and you have quietly changed it to 12,047, which is not a reading error—it is a different number.

Reading Decimals

Read the whole-number part first. In formal decimal reading, say and for the decimal point, then read the decimal digits as one whole number followed by the final place name. Thus 3.042 is three and forty-two thousandths. Money usually skips that formal ceremony and goes straight to dollars and cents: $3.04 is three dollars and four cents. Say the place name, because mumbling “point zero four” may enter the calculator correctly, but it does not prove you know what the hell the digits mean.

Trailing zeros on the far right of a decimal do not change the amount: 4.7 = 4.70 = 4.700. They add finer place labels, not extra value. An inside zero is a different beast. The numbers 4.07 and 4.7 are not remotely the same: one is four and seven hundredths; the other is four and seven tenths. Move or delete that inside zero and the number gets screwed up.

Compare from the Left, Not by Vibes

To compare positive numbers, start with the greatest place and move right until something differs. Do not average the digits, count them, stare at them aggressively, or consult your feelings. For 1,205 and 1,250, the thousands and hundreds match. The tens place settles the damn fight: 0 tens is less than 5 tens, so 1,205 < 1,250.

For decimals, line up the decimal points so the places stand in a clean damn row. Add trailing zeros when they help you see matching places. Compare 7.09, 7.9, and 7.109:

7.090

7.900

7.109

All have 7 ones. The tenths digits are 0, 9, and 1. Therefore 7.09 < 7.109 < 7.9. More digits do not automatically mean more value. That bullshit shortcut dies right here.

The symbol < means is less than; > means is greater than. The open side faces the greater number. Yes, you can picture a hungry mouth eating the larger quantity, but do not let the cute little trick replace the mathematics. Compare the places first, then point the symbol the right damn way.

Number Lines: Position Makes the Comparison Visible

On a standard horizontal number line, values increase as you move right. The intervals must be equally spaced. If 2.0 to 2.1 is drawn twice as wide as 2.1 to 2.2, the picture is feeding you visual bullshit. A number line is useful only when equal numerical changes receive equal visual distance.

The point 2.35 sits halfway between 2.3 and 2.4 because it is five hundredths above 2.30 and five hundredths below 2.40. That is not an artistic opinion or some ruler-based bullshit; it follows from equal intervals. The signed-number chapters drag this same line left of zero, where negative numbers start making people say wild shit about which value is greater.

Watch How It Works

Example A — Fictional Account Entry

Read $203.08 by putting every digit in its damn place: 2 hundreds, 0 tens, 3 ones, 0 tenths, and 8 hundredths. Expanded form is 200 + 3 + 0.08 dollars. In cents, that is 20,000 + 300 + 8 = 20,308 cents. If you read the ending as eighty cents, you get $203.80—seventy-two cents too high. The zero after the decimal is not loafing around; it is holding the tenths place down.

Example B — Supply Count and Measurement

A fictional class record lists 1,205 sheets and another lists 1,250. The thousands and hundreds tie, so move to the tens: 0 tens < 5 tens. Therefore 1,205 < 1,250, and the difference is 45 sheets. No mystery, no psychic powers, no calculator séance—just the first damn place that differs.

Now compare 1.205 meters and 1.250 meters. The same place-value method works, but the difference is 0.045 meter. The digits alone never told you the unit, so read the damn label. Forty-five sheets and forty-five thousandths of a meter are not interchangeable just because somebody says the numbers with confidence and a straight face.

Multiple Pathways, Same Mathematics

Traditional method: start at the greatest place and read each three-digit group. Visual method: lock the digits into labeled columns. Expanded-form method: rip the number into a sum of place values. Number-line method: locate it against known benchmarks. These methods aren’t rivals. They are four ways to expose the same mathematical value, so use the one that makes the shit visible.

For 4,307, the standard numeral, the expanded form 4,000 + 300 + 7, and a chart showing 4 thousands, 3 hundreds, 0 tens, and 7 ones all name the same quantity. Use whichever form makes the idea click, but learn the other damn representations too. The GED® test is not obligated to present a number in the format that makes you feel cozy.

Common Mistakes and How to Avoid Them

Dropping an inside zero. Do that to 3,042 and you may end up with 342 or 3,402—different numbers wearing the wreckage of your mistake. Keep that zero at its damn post.

Comparing decimal digits like whole numbers. Write 0.8 as 0.80 before comparing it with 0.75. Eighty hundredths beats seventy-five hundredths; the extra digit in 0.75 does not make it bigger. More digits are not a damn popularity contest.

Assuming more decimal digits means more value. That shortcut is bullshit. Compare matching places, not the number of characters on the page.

Forgetting the unit. Two hundred fifty cents is $2.50, not $250. A naked number cannot tell you whether you have dollars, sheets, minutes, or three hundred angry chickens.

Lesson Summary

Place gives each digit its value. Compare from the greatest place, align decimals, preserve meaningful zeros, use equal intervals on number lines, and keep the unit attached. Look at that shit: you just built the foundation for almost every calculation that follows. Keep each digit in its assigned bay, because tenfold errors reproduce faster than roaches in a warm break room.

If You Need Another Try

Draw columns labeled hundreds, tens, ones, decimal point, tenths, and hundredths. Put 203.08 and 203.80 in separate rows. Say each place aloud, even if it feels slow as hell. Then compare the first place that differs. Slow is smooth; smooth gets fast after your brain stops having to guess.

Your Turn — Practice

1. Your commissary balance reads $30.07. A friend reads it as “thirty dollars and seventy cents.” What is the real amount in words, and how far off was the friend?

2. Write 5,208.093 in expanded form.

3. Which is greatest? A. 0.509 B. 0.5 C. 0.59 D. 0.0599

Answer check: 1. Thirty dollars and seven cents. The friend was off by $30.70 − $30.07 = $0.63. 2. 5,000 + 200 + 8 + 0.09 + 0.003. 3. C. Compare tenths first: 5, 5, 5, 0; then hundredths: 0.59 has 9 hundredths, more than 0.509’s 0.

Wrong-answer roadmap: If you chose A, you picked the number with more digits. More digits don’t mean more money; compare place by place from the left. Reread “Compare from the Left, Not by Vibes.”




Chapter 2 — Factors, Multiples, and Number Properties

GED® test targets: Q.1.b; MP.4.a

Inside start: You have 24 stamps and want to split them evenly into envelopes with none left over. Four envelopes work; five do not. The numbers that divide 24 evenly are its factors, and they decide which splits work.

What You’re Going to Learn

Find factors, prime factorizations, greatest common factors, and least common multiples; keep factors from getting confused with multiples; and use number properties without inventing some freestyle numerical bullshit.

Why This Shit Matters

Factors help you make the largest equal groups, simplify fractions, and factor algebraic expressions. Multiples help you find shared schedules and common denominators. Mix those bastards up and later lessons will charge interest on the confusion. Confuse the two and every later fraction problem shows up carrying the same unpaid bullshit.

Key Vocabulary

Factor: a whole number that divides another whole number with no remainder.

Multiple: a result of multiplying a number by a whole number.

Prime: a whole number greater than 1 with exactly two positive factors: 1 and itself.

Composite: a whole number greater than 1 with more than two positive factors.

GCF: greatest common factor.

LCM: least common multiple.

Factors Go In; Multiples Come Out

A factor divides a number with no remainder. For 24, factor pairs include 1 and 24, 2 and 12, 3 and 8, and 4 and 6. Every pair multiplies back to 24. If your supposed pair multiplies to 23 or 25, it is not “close enough.” This is mathematics, not horseshoes, darts, or some half-assed guessing contest.

A multiple is built by multiplying. Multiples of 6 are 6, 12, 18, 24, 30, and so on. Factors go into 24; multiples come out of repeated multiplication by 24 or another number. Keep those two directions straight before the vocabulary starts kicking your ass.

List Factor Pairs Without Missing Shit

For 24, start with 1 × 24. Then test 2, 3, 4, and so on. Write each successful pair once. Do not keep rewriting the same damn pair backward like the numbers changed identities:

1 × 24

2 × 12

3 × 8

4 × 6

The next pair, 6 × 4, repeats 4 × 6 backward, so stop before the list starts walking in circles like a confused jackass. The positive factors of 24 are 1, 2, 3, 4, 6, 8, 12, and 24.

An array shows the same truth without hiding behind symbols: 24 objects can form rectangles measuring 1 by 24, 2 by 12, 3 by 8, or 4 by 6. Same factors, different picture. The numbers did not magically change clothes or join a witness-protection program.

Prime Factorization: Break It Until Every Piece Is Prime

A prime factorization breaks a composite number into prime factors only. Keep splitting composite pieces until no composite bastard remains hiding under the couch pretending the job is finished. The final prime factors must multiply back to the original number; otherwise you did not factor it, you disassembled the poor son of a bitch and lost parts.

24 = 6 × 4

   = (2 × 3)(2 × 2)

   = 2 × 2 × 2 × 3

   = 23 × 3

Both factor trees land on the same prime factors: 2 × 2 × 2 × 3. Write repeated factors with exponents: 24 = 23 × 3 (the small 3 means three 2s multiplied: 2 × 2 × 2). One is not prime and does not belong in the prime factorization, no matter how badly that attention-seeking little bastard wants in. No extra factors sneak in through the back door. No damn exceptions.

GCF: Largest Shared Factor

The greatest common factor is the largest factor shared by all the numbers. You can list factors or compare prime factorizations. Use the method that makes the shared factors obvious, not whatever random bullshit your panic grabs first.

Example: GCF of 18 and 24

18 = 2 × 32

24 = 23 × 3

Each number has one factor of 2 and at least one factor of 3 in common. Use only the smaller shared count of each prime: GCF = 2 × 3 = 6. Taking extra factors that are not shared is how you manufacture bullshit instead of a common factor.

GCF = 2 × 3 = 6

Six is the greatest number of identical packets you can make. Each packet gets 18 ÷ 6 = 3 pencils and 24 ÷ 6 = 4 sheets. Check the totals: 6 × 3 = 18 and 6 × 4 = 24. Nothing left loose, nothing invented, and no pencil magically crawling out from under the arithmetic.

LCM: Smallest Positive Shared Multiple

The least common multiple is the first positive number appearing in every multiple list. Use it when repeated schedules meet or fractions need a shared denominator. You are building up to a common total, not chopping down into equal groups. Pick the wrong job and the numbers will hand you a beautiful answer to the wrong damn question.

Example: LCM of 6 and 8

Multiples of 6: 6, 12, 18, 24, 30, ...

Multiples of 8: 8, 16, 24, 32, ...

(The dots mean each list keeps going.) The first shared value is 24, so LCM(6,8) = 24. Stop there. Least means the calculation does not keep marching to 48, 72, and 96 like some overachieving bastard that missed the damn assignment.

Prime factorization reaches the same answer for 6 and 8: use every prime required by either number at its larger count, so 23 × 3 = 24. The same rule handles a tougher pair. For 18 and 24, compare these factorizations:

18 = 2 × 32

24 = 23 × 3

LCM = 23 × 32 = 72

Do You Need GCF or LCM?

Use GCF when you are dividing quantities into the greatest number of identical groups. Use LCM when you are finding the first shared total, cycle, or denominator. Ask what the story is doing: splitting down or building up? The word both does not make that decision for you.

Fictional library tasks repeat every 12 and 18 minutes. The next shared repeat is the LCM, 36 minutes. The GCF is 6, but 6 minutes cannot be the next shared repeat because 6 is not even a multiple of 12 or 18. Test the answer against the story instead of worshiping the acronym.

Properties: Legal Ways to Rearrange the Work

Commutative Property

The commutative property says order can switch in addition or multiplication: 4 + 7 = 7 + 4 and 3 × 8 = 8 × 3. Subtraction and division do not get this privilege; 8 − 3 is not 3 − 8, and 12 ÷ 4 is not 4 ÷ 12.

Associative Property

The associative property says grouping can change in addition or multiplication: (2 × 5) × 3 = 2 × (5 × 3). Again, subtraction and division are not invited to this party. Regroup them carelessly and the value changes.

Distributive Property

The distributive property says multiplication reaches every term inside the group:

6(10 + 4) = 6×10 + 6×4 = 60 + 24 = 84

8(40 − 3) = 8×40 − 8×3 = 320 − 24 = 296

Do not distribute to only the first term and then wander off. Every term gets multiplied. Algebra will return to this rule again and again, so get the whole damn family served.

Watch How It Works

Example A — Identical Fictional Packets

Eighteen pencils and 24 sheets must be divided into identical packets with nothing left. The GCF is 6, so make 6 packets with 3 pencils and 4 sheets each. Check both supplies separately. A packet plan that checks only the pencils and quietly loses paper is some suspicious-ass bookkeeping.

Example B — Mental Rewrite

Compute 8 × 37 by writing 37 = 40 − 3. Then 8(40 − 3) = 320 − 24 = 296. Check another way: 8(30 + 7) = 240 + 56 = 296. Different routes, same answer. That agreement is your evidence that the shortcut was legal.

Common Mistakes and How to Avoid Them

These mistakes look small until they infect every later step, so shut them down here:

Calling 1 prime. Prime numbers are greater than 1 and have exactly two positive factors. One has only one positive factor—its own lonely ass.

Calling every shared-number problem an LCM problem. Ask whether the situation is forming equal groups or waiting for cycles to meet.

Stopping a prime factorization while a composite factor is still sitting there pretending the job is done.

Distributing to only the first term. Multiplication does not tap one term on the shoulder and ignore the rest of the damn group.

Lesson Summary

Factors divide; multiples are built. GCF finds the largest shared divisor, and LCM finds the smallest positive shared multiple. Number properties let you rearrange or rewrite calculations without changing value—as long as you follow the actual property and do not invent your own chaotic bullshit. Factors fit inside; multiples march outward. Nail that difference down before algebra starts swinging heavier tools.

If You Need Another Try

Write the factors of 12 and 18 in two lists. Circle the shared factors and box the greatest one. Then write multiples of 12 and 18 until the first shared multiple appears. Putting the lists side by side makes it harder for factor and multiple to swap name tags and start bullshit.

Your Turn — Practice

1. You have 12 stamps and 18 envelopes and want to sort them into identical packs with nothing left over, making as many packs as possible. How many packs, and what goes in each?

2. Find the least common multiple of 8 and 12.

3. Use the greatest common factor and the distributive property to rewrite 36 + 48.

Answer check: 1. GCF(12, 18) = 6, so 6 packs, each with 2 stamps and 3 envelopes. 2. 24. Multiples of 12: 12, 24; 24 is also a multiple of 8. 3. 12(3 + 4). Check: 12 × 7 = 84 = 36 + 48.

Wrong-answer roadmap: If you answered 36 for the first problem, you found a multiple (building up) when the story was splitting down. Reread “Factors Go In; Multiples Come Out.”




Chapter 3 — Positive and Negative Numbers

GED® test targets: Q.1.a, Q.1.d; MP.4.a

Inside start: A deposit raises your account balance and a purchase lowers it. A thermometer on a cold morning can read below zero. Both use signed numbers: a direction and a distance from a starting point.

What You’re Going to Learn

Interpret positive and negative quantities, identify the reference point represented by zero, locate integers on a number line, recognize opposites, compare signed numbers, and distinguish a position from a change. By the end, a negative sign will be information—not a tiny horizontal asshole waiting to sabotage your work.

Why This Shit Matters

Direction matters. Five dollars added and five dollars removed have the same size but opposite effects. Three degrees above zero and three below are equally far from zero but are not the same temperature. Ten minutes before an event is not ten minutes after it. Signed numbers record both size and direction instead of standing there with half the damn story hanging out like an untied prison jumpsuit. Drop the sign and you can turn a loss into a gain with all the honesty of a crooked odometer.

These ideas return in equations, inequalities, slope, coordinates, temperature changes, financial models, elevation, and every later calculation where moving one way is not the same as moving the other. If you misunderstand the sign here, algebra will happily carry that mistake twelve steps forward and decorate it like a big-ass parade float.

Key Vocabulary

Integer: a whole number, its negative, or zero. Examples include −8, −1, 0, 4, and 203. No fractions, no decimals, and no little mathematical impostors trying to sneak into the lineup.

Positive number: a number greater than zero.

Negative number: a number less than zero.

Signed number: a number whose positive or negative direction is shown or understood. The sign tells you which side of the reference point the number lives on or which direction the quantity changed.

Reference point: the location or amount chosen to represent zero.

Opposites: numbers equally far from zero on opposite sides, such as 6 and −6.

Number line: a line with equally spaced positions representing numbers in order.

Inequality: a comparison using symbols such as <, >, ≤, or ≥.

Zero Is the Reference, Not a Member of Either Team

Zero separates positive and negative values. Positive numbers lie right of zero on a horizontal number line. Negative numbers lie left. Moving right increases value; moving left decreases it. That rule does not change because the digit on the negative side looks bigger. A minus sign can take a big-looking digit and drag its ass left of a smaller one.

Zero is neither positive nor negative. It may represent no change, an empty amount, a starting location, sea level, the beginning of a class, or another chosen reference. The meaning depends on the model. Zero is the fence, not a confused bastard trying to play for both teams.

A reference point does not have to mean nothing exists. If time 0 is the start of class, −5 means five minutes before class and +5 means five minutes after. The negative label describes position relative to the chosen start. It does not mean somebody attended negative five minutes, because that would be nonsensical bullshit, not a duration.

The Number Line: Equal Spacing or the Picture Is Bullshit

Every equal movement on a number line must represent an equal numerical change. If one gap means 1 unit, every gap on that scale means 1 unit. Stretching one interval and squeezing another may look artistic, but mathematically it is lying its ass off.

Signed-number line (equal one-unit intervals):
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Read the line from left to right. Every number is greater than every number to its left and less than every number to its right. Therefore −2 > −7 because −2 sits farther right. The fact that 7 is a larger digit than 2 does not save −7. Position runs this joint; digit size does not get to overrule the damn number line.

Positive and Negative Do Not Mean Good and Bad

A sign describes direction relative to a reference; it does not issue a moral judgment. It is not decoration, dammit. A negative temperature is not an evil temperature plotting some bullshit in the laundry room. A negative balance change may mean a deduction, while a negative change in waiting time could be good news. Mathematics records direction. Context tells you whether that direction helps, hurts, or merely exists without giving a shit about your opinion.

A positive sign is often omitted. The numbers 8 and +8 name the same value. A negative sign cannot be dropped without changing the number: −8 and 8 are opposites, not alternate spellings. Lose that minus sign and you have changed the whole damn address.

Position and Change Are Different Damn Jobs

A signed number can describe a position or a change. Those ideas are related, but they are not interchangeable, and pretending they are creates a neat little shitshow.

Position example: a temperature of −3° is three degrees below zero on the chosen scale. It tells you where the temperature is sitting, not how the bastard got there.

Change example: a temperature change of −3° means the temperature dropped three degrees from wherever it started. It tells you movement, not the final position. Starting at 10° gives 7°; starting at −4° gives −7°. Same change, different damn destination.

If the starting temperature is 8° and the change is −3°, the ending temperature is 5°. The ending position is not automatically −3°. Calling every negative change a negative final amount is the kind of arithmetic bullshit that walks into court wearing somebody else’s pants.

For account-style models, keep three quantities separate: starting balance, signed change, and ending balance. A $6 purchase may be recorded as a −6 change while the ending balance remains positive. This lesson uses fictional records only; actual account rules and correction procedures come from authorized sources, not from a textbook example with a dirty mouth.

Opposites are the same distance from zero in opposite directions. The opposite of 6 is −6, and the opposite of −6 is 6. Applying the opposite operation twice returns the original number: −(−6) = 6. Two direction reversals bring the bastard back where it started.

Do not confuse opposite with reciprocal. The opposite of 5 is −5. The reciprocal of 5 is 1/5. Those are different relationships, and mixing them is like using a toothbrush as a socket wrench: creative, memorable, and wrong as hell.

To compare signed numbers, use position on the number line. Farther right means greater. For −4 and −9, −4 is greater because it lies closer to zero and farther right. Do not compare only 4 and 9 and then slap the minus signs back on afterward; that lazy-ass move reverses the truth.

Use these facts:

Every positive number is greater than zero.

Zero is greater than every negative number.

Every positive number is greater than every negative number.

Among positive numbers, the one farther right is greater.

Among negative numbers, the one closer to zero is greater.

For example, −3 > −11. Think of positions: −3 is only three units left of zero, while −11 has wandered eleven units left into the frozen numerical wilderness. The larger absolute size makes a negative number farther left, not greater.

To order several signed numbers, imagine or draw their number-line positions and read from left to right for least to greatest. For greatest to least, read from right to left. Do not compare the printed digits while ignoring their signs like some dumbass checking license plates instead of watching traffic.

Watch How It Works

Example A — Fictional class clock

Set the start of class to time 0. An arrival at −8 minutes occurs eight minutes before class. An arrival at −3 minutes occurs three minutes before class. Because −8 is farther left, −8 < −3. An arrival at +4 minutes occurs after the reference point. The order is −8, −3, 0, +4.

The elapsed time from −3 to +4 is 7 minutes: move 3 minutes from −3 to zero, then 4 more from zero to +4. The position labels include signs; the elapsed distance is a nonnegative 7 minutes. We will formalize that distance in the next chapter.

Example B — Academic ordering. Order −8, 3, −2, 0, and 5 from least to greatest. Read left to right on the number line: −8, −2, 0, 3, 5. The most negative value comes first. Do not let the larger digit in 8 convince you that −8 is somehow greater; that is the exact bullshit the sign prevents.

Example C — Fictional transaction labels

A record tracks changes to an amount. It lists a deposit of 12, a purchase of 7, and a returned purchase of 2. If increases are positive and decreases are negative, label the changes +12, −7, +2. The return restores value, so it is positive under this convention.

If a different record tracked dollars spent instead of balance changes, the labels could differ. Signed labels must follow the quantity actually being measured. Memorizing “purchase means negative” without reading the record is how context sneaks behind you and steals your answer.

Traditional rule: compare positions and signs systematically. Conceptual method: picture movement and distance on a number line. Context method: interpret gains, losses, before, after, above, and below. These are not competing religions. They are different ways to keep the same signed-number bullshit from fooling you.

Traditional comparison rule: every negative is less than zero; every positive is greater than zero; and among negatives, the number with greater distance from zero is smaller. Therefore −8 < −3 < 0 < 5.

Number-line method: place zero, mark equally spaced units, put positives to the right and negatives to the left, then compare positions. This route makes the rule visible. It is especially useful when the language of greater and less starts feeling like two ferrets fighting inside a pillowcase.

Both methods describe the same order. Use the rule for speed and the number line when you need to see direction, explain reasoning, or catch a sign mistake.

Common mistake: treating the negative sign like optional punctuation. It is not a comma, a mood, or a tiny decorative dash. It changes direction and value. Copy it on every line until the operation legitimately changes it.

People wreck signed-number comparisons in predictable ways:

Calling −12 greater than −5 because 12 > 5. Attach the signs and compare positions: −12 is farther left, so −12 < −5.

Treating every minus sign as an instruction to subtract immediately. In −6, the sign is part of the number. Later, 9 − 6 will use a subtraction operation. Read the structure before swinging the arithmetic hammer.

Calling zero positive. Zero is neither positive nor negative.

Confusing a negative change with a negative ending position. Keep starting value, change, and result separate.

Assuming negative means bad. The sign gives direction relative to the reference. Context supplies the meaning.

Drawing unequal number-line intervals. Equal numerical steps require equal visual spacing, or the diagram is a crooked little liar.

Lesson Summary

Signed numbers combine size and direction relative to a reference point. Positive values lie right of zero, negative values lie left, and zero belongs to neither group. Compare by position: farther right means greater. Keep positions separate from changes, and make the context explain what the sign means instead of letting one little dash run the whole operation like it owns the joint. The sign tells direction; the magnitude tells distance. Keep both or you have only half the damn address.

If You Need Another Try

Draw a line from −10 to 10 with equal spacing. Put a finger on −8 and move right one unit at a time until you reach −3. Say each value aloud. Then place −3 and 3 and notice that they are equal distances from zero in opposite directions. If the comparison still feels backward, stop comparing the digits by themselves; the signs and positions are doing the actual work.

Your Turn — Practice

1. On a winter morning the outdoor temperature is −6°F. By afternoon it is 9°F. How many degrees did it rise?

2. Order from least to greatest: 2, −7, 0, −1.5, 4.

3. Which is true? A. −8 > −3 B. −8 = 8 C. 0 < −3 D. −3 > −8

Answer check: 1. 15 degrees: 6 up to zero, then 9 more. 2. −7, −1.5, 0, 2, 4. 3. D. −3 is closer to zero, so it is farther right on the number line.

Wrong-answer roadmap: If you chose A, you compared the sizes of 8 and 3 and ignored the negative signs. Reread “The Number Line: Equal Spacing or the Picture Is Bullshit.”




Chapter 4 — Absolute Value and Distance on a Number Line

GED® test targets: Q.1.d; MP.4.a

Inside start: If your balance is $8 and a purchase would take it to −$3, the gap between those two amounts is $11, whichever way you count it. Distance doesn’t care about direction, and that is what absolute value measures.

What You’re Going to Learn

Find absolute values; separate magnitude from direction; calculate distance between rational numbers; solve simple absolute-value equations; and understand why distance cannot be negative. We are taking the mystery out of those vertical bars before they start acting like two skinny little assholes guarding a secret.

Why This Shit Matters

Coordinates, schedules, measurement tolerances, and data comparisons all require distance. Confuse signed difference with distance and you can produce a polished answer claiming two points are negative seven feet apart, which is the kind of bullshit result that should be escorted from the building. Absolute value measures distance, not moral character; negative seven is seven units from zero no matter how gloomy the symbol looks.

Key Vocabulary

Absolute value: a number’s distance from zero, written between vertical bars.

Distance: nonnegative separation between locations.

Difference: a subtraction result, which may be positive, negative, or zero.

Magnitude: size without direction.

Absolute Value Is Distance, Not a Sign-Erasing Vending Machine

The expression |−7| asks how far −7 is from zero. The answer is 7. Likewise |7| = 7 and |0| = 0. Absolute value returns nonnegative magnitude. The bars do not give a shit which direction you came from; they report the distance.

Do not say absolute value “makes everything positive.” That sloppy-ass shortcut falls apart with −|5|, which equals −5 because the negative sign is outside the bars. Evaluate the bars first; then apply the outside sign. Order matters, and the symbols are not taking suggestions.

Evaluate inside the bars before measuring. |3 − 8| = |−5| = 5. The subtraction creates a signed difference; the bars turn that difference into distance. Do not rip the bars off early and hope the answer behaves itself.

Distance Between Two Positions

The distance between positions a and b is |a − b|. Reversing subtraction changes the signed difference but not the distance: |a − b| = |b − a|. You may walk the route in either direction; the same damn gap separates the points.

For −3 and 2: |−3 − 2| = |−5| = 5. Reversing gives |2 − (−3)| = |5| = 5. The route contains five unit intervals. If one direction gives a different distance, somebody screwed up a sign.

On the same side of zero, subtract magnitudes carefully. Between −9 and −4, distance is |−9 − (−4)| = |−5| = 5. Adding 9 + 4 = 13 would take a pointless sightseeing trip from −9 to zero and back to −4 instead of measuring the direct separation.

Across zero, the distances to zero add naturally. Between −6 and 3, travel 6 units to zero and 3 more, for 9 total. The formula confirms |−6 − 3| = 9. The number line and the algebra agree, which is exactly what those bastards are supposed to do.

Rational Distances

Distance can involve decimals and fractions; the bars do not panic when the numbers get fancy. Between −1.5 and 2.25, |−1.5 − 2.25| = |−3.75| = 3.75 units.

Between −3/4 and 1/2, rewrite 1/2 as 2/4. Then |−3/4 − 2/4| = |−5/4| = 5/4 = 1.25. Matching denominators makes the fractional units comparable instead of throwing quarters and halves into a sack and shaking it like loose change in a cup.

Absolute-Value Equations: Two Directions from One Center

The equation |x − 3| = 5 asks for points five units from 3. There are usually two directions: five right and five left. One center, two destinations. Ignore one direction and you have thrown away half the damn solutions.

x − 3 = 5  or  x − 3 = −5

x = 8      or  x = −2

Check: |8 − 3| = 5 and |−2 − 3| = 5. The number line explains the two branches. A zero distance gives one solution; an equation demanding negative distance, such as |x| = −4, has no solution because distance cannot be negative.

Watch How It Works

Example A — Fictional schedule separation

Two work periods begin 35 and 80 minutes after a reference time. Distance between starts is |35 − 80| = |−45| = 45 minutes. Adding 35 + 80 would count both distances from the reference, not their separation.

Example B — Decimal positions

Find distance from −2.4 to −0.9: |−2.4 − (−0.9)| = |−1.5| = 1.5. Both points are left of zero, so their direct separation is the difference in their magnitudes, not the sum.

Multiple Pathways, Same Mathematics

Formula route uses |a − b| for every case. Number-line route counts equal intervals. Same-side shortcut subtracts magnitudes; across-zero reasoning adds distances to zero. These are different windows into the same damn house.

Common Mistakes and How to Avoid Them

Confusing |−5| with −|5|. Follow grouping.

Adding magnitudes for points on the same side of zero. Draw the direct path.

Forgetting parentheses when subtracting a negative endpoint.

Counting labeled dots instead of intervals. Distance counts gaps.

Reporting direction when the question asks distance, or distance when it asks change.

Lesson Summary

Absolute value measures magnitude from zero. Distance between two positions is the absolute value of their difference and cannot be negative. Use the formula, a number line, or direct same-side and across-zero reasoning, but do not take your distance on a pointless cross-town joyride.

If You Need Another Try

Mark −3 and 2 on a line. Count the five intervals. Then calculate both |−3 − 2| and |2 − (−3)|. Repeat with −9 and −4 so you can see why same-side distances subtract instead of add.

Your Turn — Practice

1. You track a weight change of −3 pounds one month and +5 pounds the next. What is the distance between −3 and 5 on the number line?

2. Find |−12| and |7 − 15|.

3. Find the distance between −2.5 and 4 on the number line.

Answer check: 1. |5 − (−3)| = 8. 2. 12 and |−8| = 8. 3. |4 − (−2.5)| = 6.5.

Wrong-answer roadmap: If you got 2 for the first problem, you subtracted 5 − 3 and lost the negative sign. Distance across zero adds the two sides. Reread “Distance Between Two Positions.”




Chapter 5 — Ordering Rational Numbers and Recognizing Undefined Values

GED® test targets: Q.1.a, Q.2.d; MP.4.a

Before you start: If fractions are new, read Chapter 6 first, then come back.

Inside start: One drink mix costs $0.85 and another costs 7/8 of a dollar. Which costs more? Put both in the same form first: 7/8 = 0.875, so the second one does. And splitting a bag of chips among zero people isn’t a small answer; it isn’t an answer at all.

What You’re Going to Learn

Order mixed rational numbers, convert enough to compare them accurately, place them on a number line, and recognize division by zero as undefined. In other words, make fractions and decimals line up for inspection and keep denominator-zero bullshit out of the evidence room.

Why This Shit Matters

GED questions mix fractions and decimals because real mathematical reasoning does not arrive sorted into polite little boxes. You need to know when two forms are equal, when an approximation is enough, and when an expression has no allowed value because its denominator blew the hell up into zero.

Key Vocabulary

Equivalent: different forms with the same value.

Numerator: the top number of a fraction.

Denominator: the bottom number naming the division.

Terminating decimal: a decimal that ends.

Repeating decimal: a decimal with a pattern continuing forever.

Undefined: not assigned a value under the stated arithmetic rules.

Convert to a Common Form Before Comparing

A fraction is division. To write 3/4 as a decimal, calculate 3 ÷ 4 = 0.75. That is the whole damn trick: numerator divided by denominator. To write 0.6 as a fraction, use place value: 0.6 = 6/10 = 3/5. Same number, different outfit, no mathematical shape-shifting bullshit.

For exact comparisons, common denominators may be safer than rounded decimals. To compare −3/4 and −2/3, use denominator 12: −3/4 = −9/12 and −2/3 = −8/12. Therefore −3/4 < −2/3 because −9/12 lies farther left. The common denominator puts both numbers in the same damn unit so the comparison can stop guessing.

Decimal approximations can work if you keep enough digits. −2/3 ≈ −0.667 (≈ means “about equal to”) and −3/4 = −0.75. Rounding both to −0.7 would hide the actual order and make two different numbers wear the same cheap fake mustache.

Ordering Mixed Rational Numbers

Separate negatives, zero, and positives first. Convert only what you need. Then read positions left to right. Do not convert every number into six different forms just because the calculator has buttons; that is how a simple comparison becomes a paperwork shitstorm.

Example: order −0.6, −3/4, 1/8, and 0.07. Convert −3/4 = −0.75 and 1/8 = 0.125. Then −0.75 < −0.60 < 0.070 < 0.125, so the original forms order as −3/4, −0.6, 0.07, 1/8. Same values, now wearing comparable uniforms so nobody can bullshit the lineup.

More decimal digits do not automatically mean greater value. Compare place values: 0.07 = 0.070, while 0.125 is larger. The digits are not a dick-measuring contest; their positions determine value.

Zero in a Fraction: Location Matters

Zero divided by a nonzero number is zero: 0/9 = 0 because 9 × 0 = 0. A zero numerator is perfectly legal when the denominator is nonzero. Zero on top is harmless; zero underneath is where the mathematical shit catches fire.

A nonzero number divided by zero is undefined. The expression 5/0 asks for a number q such that 0q = 5. No such number exists. Zero times anything stays zero, so no heroic little bastard can multiply by zero and produce five.

The expression 0/0 is also undefined. Every number multiplied by zero gives zero, so the quotient is not uniquely determined. Undefined does not mean zero, gigantic, infinity, or “my calculator got emotional.” It means ordinary real-number arithmetic does not assign the operation a value. The damn question has no unique answer.

Check the Whole Denominator

In 8/(5 − 5), evaluate the denominator first: 5 − 5 = 0, so the expression is undefined. In (8/5) − 5, division uses denominator 5 and the result is 1.6 − 5 = −3.4. Same digits, different grouping, completely different mathematical animal. Parentheses decide which beast you are feeding.

Later, rational expressions such as 8/(x − 5) will be undefined at x = 5. Restrictions belong to the original expression even if later algebra changes its appearance.

Watch How It Works

Example A — Exact ordering

Order −0.7, −3/4, and −2/3. Convert to sixtieths: −0.7 = −7/10 = −42/60; −3/4 = −45/60; −2/3 = −40/60. Therefore −3/4 < −0.7 < −2/3. Exact fractions avoid a premature rounding circus.

Example B — Undefined or zero

Evaluate (4 − 4)/9 = 0/9 = 0. Compare 9/(4 − 4) = 9/0, undefined. The zero is legal in the numerator and fatal in the denominator. Read the fraction bar before your pencil starts freelancing.

Example C — Fictional rate

A record asks for 120 sheets per learner when zero learners are assigned. The expression 120/0 is undefined. The useful conclusion is that the per-learner rate cannot yet be calculated, not that each learner receives zero sheets. The missing denominator information matters.

Multiple Pathways, Same Mathematics

Decimal route converts fractions by division. Exact fraction route uses common positive denominators. Number-line route plots the equivalent positions. Use decimals for speed when they terminate cleanly, fractions for exactness, and the line to confirm signed order.

Common Mistakes and How to Avoid Them

Comparing only a fraction’s numerator with decimal digits. Convert to comparable forms.

Rounding so early that different values look equal. Keep enough precision.

Calling 7/0 equal to zero. A zero denominator makes the expression undefined.

Treating undefined as infinity. Ordinary arithmetic does not assign that value.

Ignoring parentheses or the full fraction bar. Grouping controls the denominator.

Lesson Summary

Compare rational numbers by converting to a common exact or sufficiently precise form and checking their number-line positions. Zero may sit in a numerator, but a denominator must be nonzero. When the denominator becomes zero, the expression is undefined—not magical, enormous, or whatever fresh bullshit the calculator display tempted you to invent. Use a common representation to compare values, and throw denominator zero out before it contaminates the whole damn job.

If You Need Another Try

Compare 1/2 and 0.49 by writing 1/2 = 0.50. Then compare −1/2 and −0.49. Finally write 0/7 and 7/0 as multiplication questions to see why one equals zero and the other is undefined.

Your Turn — Practice

1. Three snack bags weigh 3/4 lb, 0.7 lb, and 5/8 lb. Order them from lightest to heaviest.

2. For which value of x is 5/(x − 3) undefined?

3. Which expression is undefined? A. 0/6 B. 6/0 C. 0 × 6 D. 6 − 6

Answer check: 1. 5/8 = 0.625, then 0.7, then 3/4 = 0.75. 2. x = 3, because the denominator would be 0. 3. B. Division by zero is undefined. 0/6 = 0 is perfectly fine.

Wrong-answer roadmap: If you chose A, remember: zero on top is allowed; zero on the bottom is not. Reread “Zero in a Fraction: Location Matters.”




Chapter 6 — Fractions, Mixed Numbers, and Equivalent Forms

GED® test targets: Q.1.a (foundation for Q.2.a); MP.4.a

Inside start: A pack of 12 pencils is down to 9, so 3 of the 12 are gone. You could also say a quarter of the pack is gone. 3/12 and 1/4 name the same amount, and fractions are the language for that.

What the Hell Is a Fraction?

A fraction names equal parts of a whole, a set, or a measured quantity. In a/b, a is the numerator and b is the denominator. The denominator tells how many equal pieces make one whole; the numerator tells how many of those pieces you have. The denominator cannot be zero because dividing something into zero equal groups is not a mathematical job—it is bullshit wearing a fraction bar and hoping nobody asks questions.

Equivalent Fractions: Same Value, Different Outfit

Multiply or divide the numerator and denominator by the same nonzero number and the value stays the same. For example, 2/3 = 4/6 = 10/15. Simplifying runs that process backward. Divide by a common factor until the numerator and denominator share nothing greater than one. You are changing the fraction’s name, not the damn amount. Same pizza, different number of slices drawn on the box.

Mixed Numbers and Improper Fractions

A mixed number combines a whole number and a proper fraction. To convert 2 3/5 to an improper fraction, multiply the whole number by the denominator, add the numerator, and keep the denominator: 2×5+3=13, so 2 3/5=13/5. To convert 17/4 back, divide 17 by 4: four whole groups with remainder 1, so 17/4=4 1/4. The denominator stays 4 because the size of the pieces did not suddenly change its damn mind.

Fractions and Decimals

A fraction is division. To convert 3/8 to a decimal, calculate 3÷8=0.375. To convert 0.45 to a fraction, write 45/100 and simplify to 9/20. A terminating decimal ends because the simplified denominator contains only factors of 2 and 5. Other rational numbers repeat. Do not round unless the problem asks, because chopping digits off an exact answer for no reason is mathematical vandalism.

Comparing Fractions Without Guessing

Use a common denominator, convert to decimals, or cross-multiply positive fractions. To compare 5/8 and 2/3, use denominator 24: 5/8=15/24 and 2/3=16/24, so 2/3 is larger. Cross products confirm it: 5×3=15 and 2×8=16. With negative fractions, the value farther left is smaller. The minus sign does not take a lunch break just because fractions already look like a pain in the ass.

Watch How This Shit Works

A fictional supply bin is 3/4 full. After using 1/3 of the bin’s total capacity, the remaining amount is 3/4−1/3=9/12−4/12=5/12. The denominator changes only to create equal-sized pieces; it does not get added or subtracted. Adding 4 and 3 to make sevenths would be pure fraction bullshit. Check with decimals: 0.75−0.333…≈0.4167, matching 5/12.

Illegal Cancellation and Other Bullshit

Cancel only common factors in a product, not terms separated by addition or subtraction. In 6x/9, divide numerator and denominator by 3 to get 2x/3. In (x+6)/6, the 6 is one term inside a sum, so it cannot just vanish like a shady bastard avoiding paperwork. The fraction bar groups the entire numerator and denominator.

What You Need to Remember

Fractions require equal parts and nonzero denominators. Equivalent forms preserve value. Convert mixed and improper forms carefully, simplify with common factors, and keep exact values until rounding is actually requested. Do not let the fraction bar intimidate you; it is division wearing a horizontal hat.

Your Turn — Practice

1. You have used 6 of the 16 sheets in a writing pad. What fraction is used, in simplest form, and what is it as a decimal?

2. Write 17/5 as a mixed number.

3. Which fraction equals 0.75? A. 6/8 B. 3/5 C. 7/5 D. 4/3

Answer check: 1. 6/16 = 3/8 = 0.375. 2. 3 2/5. 3. A. 6/8 = 3/4 = 0.75.

Wrong-answer roadmap: If you wrote 6/16 and stopped, divide the top and bottom by their GCF (2). Reread “Equivalent Fractions: Same Value, Different Outfit.”




Chapter 7 — Rational Exponents and Scientific Notation

GED® test targets: Q.1.c, Q.2.e; MP.4.a

Before you start: New to exponents and roots? Do Chapter 12 first, then come back. Chapter 12 shows what the small raised numbers mean.

Inside start: A news article says a state budget is $4,500,000,000, and a germ is about 0.000002 meter long. Writing all those zeros invites mistakes. Scientific notation writes them as 4.5 × 109 and 2 × 10−6.

Big-Ass Numbers, Tiny-Ass Numbers, Same Rules

What You’re Going to Learn

Use exponent rules, interpret rational and negative exponents, and calculate with numbers in scientific notation without letting tiny raised numbers run the whole damn operation into a ditch.

Why This Matters

Powers of ten keep enormous counts and microscopic measurements readable. Rational exponents connect powers and roots without turning the page into symbol soup. The notation looks fancy as hell, but every piece has one specific job and none of it is decorative wizard bullshit.

Key Vocabulary

Rational exponent: a fractional exponent representing a root and a power. Negative exponent: an exponent ordering a reciprocal, not a negative answer. Scientific notation: a × 10n with 1 ≤ |a| < 10. Order of magnitude: the scale described by a power of ten.

Those definitions are the keys. Lose them and the symbols start acting like little assholes wearing the wrong name tag.

Exponent Rules

For matching nonzero bases where expressions are defined: aman = am+n, am/an = am−n, and (am)n = amn. These rules come from counting repeated factors. They apply to multiplication and division, not addition. In general, a2 + a3 is not a5. That shortcut is counterfeit as hell.

A nonzero base to power zero equals 1 because a3/a3 = a3−3 = a0 and also equals 1. A negative exponent means reciprocal: a−n = 1/an for a ≠ 0. It does not make the value negative. That minus sign tells the factor to move downstairs, not to put on a black shirt and become evil.

Rational Exponents

The ^ sign means “to the power of.” 8^(4/3) is just 8 with a little 4/3 up top. Your TI-30XS has a ^ key that does the same job. For a positive real base, a^(1/n) means the nth root of a, and a^(m/n) = (n√a)^m. The denominator names the root; the numerator names the power. Thus 27^(2/3) = (3√27)2 = 32 = 9. Bottom number picks the root, top number applies the power. Keep their jobs straight and the bastard behaves.

A negative rational exponent adds a reciprocal: 16^(−3/4) = 1/16^(3/4) = 1/8. Negative bases require domain checking. Odd roots can be real, as in (−8)^(1/3) = −2, but even roots of negatives are not real. Do not swing exponent rules around negative bases like a drunk jackass with a folding chair.

Scientific Notation

Scientific notation is a × 10n with coefficient magnitude at least 1 and below 10. The number 32,000 is 3.2 × 104. The number 0.00032 is 3.2 × 10−4. A negative exponent describes a small scale unless the coefficient itself is negative. Tiny number and negative number are not the same damn thing.

Multiply scientific notation by multiplying coefficients and adding exponents. Divide coefficients and subtract exponents. For addition or subtraction, first rewrite the numbers with the same power of ten. Normalize the final coefficient. You cannot add different powers directly any more than you can add three dollars to four miles and call it seven somethings.

Watch How It Works

Example A — Rational exponent. 16^(3/4) = (4√16)3 = 23 = 8. For 16^(−3/4), take the reciprocal: 1/8. The negative exponent does not make −8; it flips the positive result over. That distinction matters like hell.

Example B — Multiplication. (3 × 105)(4 × 10−3) = 12 × 102 = 1.2 × 103. The coefficient 12 must be normalized because scientific notation keeps exactly one nonzero digit before the decimal. Move the decimal and compensate with the exponent, or you change the damn value.

Example C — Addition and division. 4.2 × 106 + 3 × 105 = 4.2 × 106 + 0.3 × 106 = 4.5 × 106. Also, (6 × 10−3)/(2 × 102) = 3 × 10−5. Addition needs matching powers first; division does not. Different operation, different damn procedure.

Scale Check

Move the decimal right for a positive power of ten and left for a negative one when converting to ordinary notation. Then estimate the order of magnitude. If 300,000 × 0.004 somehow becomes 0.00012, the decimal point wandered off and dragged the exponent along.

Common Mistakes and How to Avoid Them

Use exponent rules only with matching bases in products or quotients. Keep zero and negative-base restrictions. Normalize scientific notation, and align powers before adding. These conditions are not academic fine print; they are the damn rules keeping the shortcut legal.

Lesson Summary

Fractional exponents express roots and powers; negative exponents express reciprocals. Scientific notation separates a manageable coefficient from its scale. Preserve both parts, normalize the result, and check whether the size makes sense. The coefficient and power of ten move as a matched pair, not two drunk strangers leaving different bars and ruining the answer.

If You Need Another Try

Start with 103 = 1000 and divide by ten repeatedly to reach 102, 101, 100, and 10−1. That pattern explains zero and negative exponents without mystical horseshit. Each step down divides by ten; the notation is following the pattern, not inventing magic.

 

Your Turn — Practice

1. A fictional commissary sells 45,000 soups in a year. Write that number in scientific notation.

2. Evaluate 27^(2/3).

3. Multiply (3.2 × 105)(2 × 10−2). Write the answer in scientific notation.

Answer check: 1. 4.5 × 104. 2. Cube root first: 3√27 = 3. Then square: 32 = 9. 3. 6.4 × 103. Multiply 3.2 × 2 = 6.4 and add exponents: 5 + (−2) = 3.

Wrong-answer roadmap: If you got 18 for 27^(2/3), you multiplied 27 by 2/3. A fractional exponent means a root and a power, not multiplication. Reread “Rational Exponents” and Example A.

Unit 1 Check (Math)

These use outside settings, like the real test. Work them on your own.

1. Order from least to greatest: 0.6, 5/8, 0.58, 3/5.

2. Rewrite 8^(4/3) as a whole number.

3. Find the distance between −3.5 and 2.25 on a number line.

Answer check: 1. 0.58 < 3/5 = 0.6 < 5/8 (0.625). (Ch 5) 2. (3√8)4 = 24 = 16. (Ch 7) 3. |2.25 − (−3.5)| = 5.75. (Ch 4)

Ready to move on: get all three right. If you miss one, go back to the chapter named in its answer. With three questions, our 80% study goal means all three, on your first try, without help.




Unit 2 — Q.2 Add, subtract, multiply, divide, and use exponents and roots of rational, fraction and decimal numbers

Official indicators (GED Assessment Guide for Educators, October 2020, word for word): Q.2.a Perform addition, subtraction, multiplication, and division on rational numbers. Q.2.b Perform computations and write numerical expressions with squares and square roots of positive, rational numbers. Q.2.c Perform computations and write numerical expressions with cubes and cube roots of rational numbers. Q.2.d Determine when a numerical expression is undefined. Q.2.e Solve one-step or multi-step arithmetic, real world problems involving the four operations with rational numbers, including those involving scientific notation.




Chapter 8 — Operations with Whole Numbers

GED® test targets: Q.2.a (foundation skills, below GED level); MP.4.a

Inside start: A commissary receipt adds up items, multiplies a price by a quantity, and subtracts the total from your balance. You already check receipts like that in your head; this chapter writes those steps down so they work every time. (Prices and rules vary by facility; every number here is made up.)

What You’re Going to Learn

Add, subtract, multiply, and divide whole numbers; interpret remainders instead of dumping them at the edge of the page; use traditional algorithms and conceptual alternatives; and check answers with inverse operations and estimation. In other words, do the damn work and make the work prove itself before it gets to leave the table.

Why This Shit Matters

A supply inventory, a weekly schedule, a work tally, and a budget can use the same numbers while requiring completely different operations. Choosing the operation is part of the mathematics. Perfect arithmetic attached to the wrong relationship is still bullshit with clean handwriting.

Key Vocabulary

Sum: the result of addition.

Difference: the result of subtraction.

Product: the result of multiplication.

Quotient: the result of division.

Remainder: the amount left after forming equal whole groups.

Inverse operations: operations that undo each other.

Addition: Combine Like Units

Addition combines quantities measured in the same unit. Line the damn numbers up: ones under ones, tens under tens, hundreds under hundreds. If a column contains ten or more, regroup ten of that unit as one of the next larger unit. Carrying isn’t a magic trick; it is a fair place-value exchange.

Traditional Written Addition: 365 + 178

      1 1

      3 6 5

    + 1 7 8

    -------

      5 4 3

Ones first: 5 + 8 = 13. Write the 3 in the ones place and carry the extra ten where it belongs. Tens: 6 + 7 + 1 = 14 tens. Write 4 tens and carry 1 hundred. Hundreds: 3 + 1 + 1 = 5 hundreds. The sum is 543. Do not cram 13 into one column and hope the rest of the number politely ignores that pile of crap.

Place-value route: tear 365 into 300 + 60 + 5 and 178 into 100 + 70 + 8. Combine matching units to get 400 + 130 + 13, then regroup to 500 + 40 + 3 = 543. Same answer, but this route shows exactly where the carried tens and hundreds came from instead of treating them like mysterious little hitchhiking bastards.

Subtraction: Remove, Compare, or Find Change

Subtraction may find what remains, how much changed, or the difference between quantities. When the top digit is too small, trade one unit from the next place for ten of the current unit. “Borrowing” is really exchanging; you are trading one ten for ten ones, not losing a damn thing. The total value stays the same while its place-value form changes.

Traditional Written Subtraction: 543 − 286

Original:          5 hundreds  4 tens   3 ones

Exchange 1 ten:    5 hundreds  3 tens  13 ones

Exchange 1 hundred:4 hundreds 13 tens  13 ones

                    4  13  13

                  - 2   8   6

                  -----------

                    2   5   7

Work the renamed places: 13 − 6 = 7 ones, 13 − 8 = 5 tens, and 4 − 2 = 2 hundreds. The difference is 257. Now make the answer testify: 257 + 286 = 543. If the original number does not come back, something got screwed up. Find the first column where your work split from the correct structure.

Place-value route: rename 543 as 400 + 130 + 13, then subtract 200 + 80 + 6. You get 200 + 50 + 7 = 257. The traditional cross-outs are not random scratches made during an arithmetic breakdown; they are a compressed record of these exact exchanges.

Multiplication: Equal Groups and Place-Value Products

Multiplication records equal groups or scaling. Six bundles with eight towels each means 6 × 8 = 48 towels. When the multiplier has several digits, break it into place values or use the traditional partial-product algorithm. Either way, every place gets multiplied; no digit gets to hide in the bathroom until the work is over.

Traditional Vertical Multiplication: 24 × 13

       2 4

     × 1 3

     -----

       7 2     ← 24 × 3

     2 4 0     ← 24 × 10

     -----

     3 1 2

The second partial product is 240, not 24, because the 1 in 13 means one ten. The placeholder zero holds that product in the tens place. Forget it and you have not made a cute pencil slip; you chopped a zero off 240, made the value ten times too small, and sent the answer staggering into traffic with its pants around its ankles.

Area or partial-products method: (20 + 4)(10 + 3) creates four products: 200 + 60 + 40 + 12 = 312. The standard vertical algorithm compresses those same four products into two rows. Different outfit, same mathematical body, same damn answer.

Long Division: Divide, Multiply, Subtract, Bring Down

Long division is where people start throwing quotient digits wherever the hell they feel like. Do not. Quotient-place alignment matters. Each quotient digit sits above the place of the dividend it describes.

Traditional Long Division: 468 ÷ 12

          3 9

        -----

12 ) 4 6 8

     3 6       ← 3 × 12

     ---

     1 0 8     ← subtract, then bring down 8

     1 0 8     ← 9 × 12

     -----

         0

Twelve cannot form a whole group from 4 hundreds alone, so begin with 46 tens. Three groups fit because 3 × 12 = 36; four groups would be 48, which is too damn many. Write 3 above the 6, in the tens place of the quotient. Subtract 46 − 36 = 10 tens, bring down the 8 ones, and make 108 ones. Twelve fits 9 times. Write 9 in the ones place, multiply 9 × 12 = 108, subtract, and finish at 0. The quotient is 39, with every digit sitting where it belongs.

Do not admire a quotient and wander off. Make that bastard prove itself with divisor × quotient + remainder = dividend:

12 × 39 + 0 = 468

Partial-quotients method: rip out 30 groups because 12 × 30 = 360, leaving 108. Rip out 9 more because 12 × 9 = 108. Add the groups: 30 + 9 = 39. The traditional algorithm and partial quotients took different roads and arrived at the same damn address.

Zeros Inside the Quotient: 624 ÷ 6 = 104

          1 0 4

        -------

 6 ) 6 2 4

     6

     -

       2       ← 6 fits into 2 tens zero times

       0       ← write 0 in the tens place

       --

       2 4

       2 4

       ---

         0

Six fits into 6 hundreds once. Bring down the 2 tens. Six fits into 2 tens exactly zero times, so write the zero in the quotient before bringing down the 4 ones. Then 6 fits into 24 four times. Writing 14 instead of 104 claims 6 × 14 = 84 somehow equals 624, which is not a small mistake—it is a six-car arithmetic pileup with the quotient zero missing from the scene. Put that zero back. It is guarding the damn tens place.

Remainders: 50 ÷ 8

          6 R2

        ------

 8 ) 5 0

     4 8

     ---

       2

Eight fits into 50 six whole times, leaving 2. Check: 8 × 6 + 2 = 50. A valid remainder must be smaller than the divisor. If you announce remainder 10 after dividing by 8, you are not finished—another full group of 8 is sitting there waving and asking what the hell you are doing.

A Remainder Needs a Meaning

Suppose 50 people need vehicles seating 8 each. The calculation gives 6 remainder 2, but six vehicles strand two people, so the situation requires seven vehicles. If 50 items are packed only into full boxes of 8, the same calculation means six full boxes and two loose items. Same arithmetic, different conclusion. Read the damn question before you round a human being into the parking lot.

Watch How It Works

Example A — Fictional Paper Inventory

A class starts with 365 sheets and receives 178, so the total is 543 sheets. Then 286 sheets are used: 543 − 286 = 257 sheets. Check by adding 257 + 286 and getting 543 back. If the check returns some other number, do not blame the paper—the arithmetic wandered off and needs to be dragged back by the first wrong column.

Example B — Mixed Session Lengths

There are 7 sessions of 45 minutes and 3 sessions of 30 minutes. Multiplying 10 × 45 would pretend every session lasts forty-five minutes, which is made-up bullshit. Keep the groups separate: 7 × 45 = 315 and 3 × 30 = 90. Add to get 405 minutes. Divide by 60: 6 remainder 45, so the total is 6 hours 45 minutes. The remainder is 45 minutes, not 0.45 hour. Units do not magically change because division happened.

Common Mistakes and How to Avoid Them

Choosing an operation from one keyword. “Each” and “more” can help, but they are not your damn boss. Identify the quantities, the relationship, and the question before touching the arithmetic.

Misaligning places in addition or subtraction. Stack ones under ones and tens under tens. If the columns look drunk, straighten the bastards before calculating.

Forgetting the tens-place zero in multi-digit multiplication. That zero is holding a place, not taking a smoke break. Remove it and the entire partial product slides into the wrong damn column.

Putting a long-division quotient digit above the wrong place. Each digit belongs above the dividend place it measures. Toss it somewhere else and the quotient is screwed before the next subtraction even begins.

Skipping a zero inside a quotient. If the divisor fits zero times in a place, write the damn zero before bringing down the next digit.

Accepting a remainder equal to or larger than the divisor. That means another full group still exists, so finish the division instead of clocking out early and leaving half the work on the table.

Rounding down when another whole container, seat, trip, or package is required. A remainder may look small on paper while still representing an actual person with no seat. Context does not give a shit that the decimal was close.

Lesson Summary

Addition combines, subtraction removes or compares, multiplication scales equal groups, and division finds group size or group count. Traditional algorithms work because of place value. Inverse checks, estimates, units, and remainder interpretation keep correct-looking bullshit from sneaking through.

If You Need Another Try

For regrouping, spread the number into hundreds, tens, and ones before compressing it into the written algorithm. For division, say the cycle aloud: divide, multiply, subtract, bring down. Put each quotient digit above the place it represents, then check divisor × quotient + remainder. If the check fails, chase the first bad step instead of doing the whole damn problem blindly again.

Your Turn — Practice

1. From a $25 balance, you buy 3 bags of coffee at $4 each and 6 soups at $1 each. How much is left?

2. Subtract: 4,005 − 1,268.

3. Divide: 1,344 ÷ 16.

Answer check: 1. 25 − 12 − 6 = $7. 2. 2,737. Regroup across the zeros. 3. 84. Check: 16 × 84 = 1,344.

Wrong-answer roadmap: If you got 3,263 for the subtraction, you subtracted the smaller digit from the larger in each place instead of regrouping. Reread “Subtraction: Remove, Compare, or Find Change.”




Chapter 9 — Order of Operations, Estimation, and Rounding

GED® test targets: Q.2.a, Q.2.e; MP.4.a, MP.3.c

Inside start: Before you hand in an order list, you probably round: about $3 here, about $5 there, so roughly $20 in all. That quick check is estimation, and it catches mistakes that exact work can hide.

What You’re Going to Learn

Evaluate multistep numerical expressions in the correct order, round quantities for a stated purpose, estimate before exact work, and use reasonableness to catch answers that wandered off into the damn wilderness.

Why This Shit Matters

A balance calculation may combine deposits, repeated purchases, fees, and changes. If you work blindly from left to right, you can turn a reasonable transaction into complete numerical horseshit. The notation tells you which pieces belong together. Read the damn structure before attacking it.

Key Vocabulary

Expression: numbers, operation signs, and sometimes variables that name an amount. It is a mathematical instruction list, not a bag of symbols you shake until an answer falls out.

Parentheses: grouping marks telling you to treat enclosed parts together.

Exponent: a raised number indicating repeated multiplication.

Estimate: an approximate result.

Round: replace a number with a nearby value at a chosen place.

Exact: without approximation.

The Order Is Structure, Not a Cute Chant

Use this order. Do not negotiate with it halfway through the problem:

Work inside grouping symbols.

Evaluate exponents and roots.

Multiply and divide from left to right.

Add and subtract from left to right.

Multiplication and division have equal rank, so work left to right. Addition and subtraction also have equal rank, so work left to right. PEMDAS (a memory word some schools teach: Parentheses, Exponents, Multiplication/Division, Addition/Subtraction) does not crown multiplication king or let addition shove subtraction into a ditch. That dumbass reading turns a memory aid into a tiny arithmetic dictatorship and wrecks the expression.

Example: 24 ÷ 6 × 2 + 5 − 3

24 ÷ 6 × 2 + 5 − 3

4 × 2 + 5 − 3

8 + 5 − 3

13 − 3

10

The correct value is 10. If you multiply 6 × 2 first, you silently invent parentheses that were never there. Do not rewrite the problem in your head, solve the fake version, and then blame the original expression for the bullshit answer.

Grouping Symbols Mean Handle This Shit Together

A fraction bar groups the entire numerator and the entire denominator. Treat it like a long set of parentheses, because that is exactly the job the bastard is doing:

For (8 + 4)/3, calculate the numerator first: 8 + 4 = 12, then 12 ÷ 3 = 4. The expression 8 + 4/3 is different because only the 4 is divided by 3. Grouping is not decoration; it tells the operations who is locked in the same damn cell.

Exponents Are Repeated Multiplication

An exponent comes before ordinary multiplication, addition, or subtraction. The expression 32 means 3 × 3, not 3 × 2. That tiny raised 2 is an instruction, not a coupon, a footnote, or some decorative little asshole floating above the number.

Watch How It Works

Example A — Fictional Supply Cost

Evaluate 60 − 2(7 + 8). Handle the grouped cost first: 7 + 8 = 15. Then multiply that whole group by 2, and only then subtract from 60. Break the order and the expression turns into a different damn problem:

60 − 2(7 + 8)

= 60 − 2(15)

= 60 − 30

= 30

Estimate before exact work whenever the numbers allow it. An estimate will not replace an exact answer, but it will expose a decimal point or operation that wandered into the wrong column. If the exact answer is nowhere near the estimate, stop celebrating and check the work.

Example B — Fictional Printed Packets

Each packet uses 19 sheets and 21 learners need one. Estimate 20 × 20 = 400 sheets. Exact work gives 19 × 21 = 399. The estimate and exact answer sit one sheet apart like civilized neighbors. If your exact answer comes back as 39.9 or 3,990, it did not discover a bold new truth; it drove the decimal into a damn drainage ditch.

Estimation Is Your Bullshit Detector

If your exact answer were 39.9 sheets, the estimate would call bullshit immediately. Twenty-one people each needing almost 20 sheets cannot possibly use fewer than 40 sheets total. You do not need a calculator to know that answer is broken.

Rounding with a Purpose

Rounding is not a ritual where you stare at the next digit and shut off your brain. First know what place you need; then make sure the rounded result answers the actual situation. A mathematically correct rounding rule can still produce a useless real-world answer if the context needed you to round the other damn way.

To round to a place, inspect the digit immediately to its right. Digits 0 through 4 leave the chosen digit alone. Digits 5 through 9 raise it by one. Then remove later decimal places or replace later whole-number places with zeros. That is the procedure. The context decides why the hell you are doing it.

Context can override ordinary nearest-value rounding. If you need enough vehicles, boxes, trips, or bundles, you may need to round up because a fraction of a container does not finish the damn job.

Example: Complete Bundles

A fictional print job needs 1,995 sheets, and paper comes in bundles of 500 sheets: 1,995 ÷ 500 = 3.99. The exact result is 3.99 bundles. Nearest whole-number rounding gives 4 anyway, but the real reason is stronger: three bundles do not contain enough paper, so four complete bundles are required. Context decides what the rounded number means; the decimal does not get the final damn vote.

Write Equal Lines, Not Mathematical Word Salad

An equals sign must connect expressions with the same value. Change one part at a time and copy the rest. Do not write a chain where one line equals 30, the next magically equals 15, and the equals sign stands there covering for the mistake like a lying little bastard.

In Example A above, each line has the same value. That makes the work checkable instead of looking like the numbers got into a bar fight and somebody wrote down the survivors.

Different Routes, One Expression Value

Traditional route: mark grouping symbols, exponents, multiplication or division left to right, then addition or subtraction left to right. Structure route: describe what the expression does—combine these values, scale that result, then remove it from the total. Both routes must land on the same value or somebody screwed up.

Common Mistakes and How to Avoid Them

People manufacture numerical nonsense in a few predictable ways:

Multiplying before a division that appears earlier at the same rank. Read equal-rank operations from left to right instead of letting multiplication cut the damn line. PEMDAS does not give multiplication a freaking VIP pass.

Doing every operation left to right while ignoring rank. That is not independence; that is arithmetic anarchy with a pencil.

Rounding every intermediate value until the final answer is built from a pile of tiny avoidable errors. Keep the digits until the end unless the problem specifically tells you to start chopping.

Reporting a neat-looking number without checking the unit, scale, or story. A polished wrong answer is still wrong as hell.

Lesson Summary

Group first, evaluate powers, multiply or divide left to right, then add or subtract left to right. Estimate before exact work and finish by asking whether the answer fits the question, scale, and unit. The estimate is not the answer; it is the bouncer keeping ridiculous bullshit out. Run the order or the order runs your ass.

If You Need Another Try

Copy one expression onto paper with extra space. Circle every grouping symbol, underline each exponent, and mark multiplication or division before addition or subtraction. Replace only one operation at a time. This feels slower for about thirty seconds and then saves you from redoing the whole screwed-up problem.

Your Turn — Practice

1. Your order is 2 notebooks at $1.85 each and 1 pen at $0.95. Write one expression and evaluate it.

2. Evaluate 18 − 3 × 4 + 6 ÷ 2.

3. Estimate 49 × 31, then find the exact product.

Answer check: 1. 2(1.85) + 0.95 = 3.70 + 0.95 = $4.65. 2. 18 − 12 + 3 = 9. 3. Estimate 50 × 30 = 1,500. Exact: 1,519.

Wrong-answer roadmap: If you got 33 for problem 2, you worked straight left to right (18 − 3 = 15, × 4 = 60, + 6 = 66, ÷ 2 = 33) and ignored the order of operations. Multiply and divide first: 18 − 12 + 3 = 9. Left to right only works after that part is done, dammit. Reread “The Order Is Structure, Not a Cute Chant.”




Chapter 10 — Operations with Signed Numbers

GED® test targets: Q.2.a; MP.4.a

Inside start: Your balance is $12. A $15 order would leave you $3 short, and then a $10 deposit brings you to $7. Moving above and below zero like that is signed-number arithmetic: 12 − 15 = −3, and −3 + 10 = 7.

What You’re Going to Learn

Add, subtract, multiply, and divide signed rational numbers; explain why each result has its sign; evaluate multistep expressions; and check the answer using direction, inverse operations, and reasonable size. The goal is not chanting sign rules like magic bullshit. The goal is knowing what the signs are actually doing.

Why This Shit Matters

Balances, temperature changes, elevation, coordinates, equations, and slope all use signed operations. One missing negative sign can reverse the meaning of an otherwise perfect calculation. That is not a cute typo. That is the mathematical equivalent of labeling the exit as the toilet and wondering why everybody is pissed off.

Key Vocabulary

Additive inverse: the opposite that combines with a number to make zero.

Absolute value: distance from zero; it describes size without direction.

Rational number: a number expressible as an integer divided by a nonzero integer. That includes integers, fractions, terminating decimals, and repeating decimals.

Subtraction: adding the opposite of the number being removed.

Negative factor: a factor less than zero.

Adding Signed Numbers: Direction Before Chanting Rules

When signs match, the changes move in the same direction. Add their absolute values and keep the shared sign. For −4 + (−7), both moves go left: 4 + 7 = 11, so the result is −11. Same direction means the magnitudes team up and keep marching like two stubborn bastards headed for the same wall.

When signs differ, the changes fight each other. Subtract the smaller absolute value from the larger and keep the sign of the number with greater absolute value. For −9 + 5, the negative movement has size 9 and the positive movement size 5. Four negative units remain, so the answer is −4. The larger magnitude wins the tug-of-war, not the prettier digit.

Do not say “the bigger number wins” unless you mean bigger absolute value. In −12 + 7, the negative number has greater magnitude even though its position is smaller. Sloppy language breeds sloppy arithmetic like mold in a wet mattress, and then the sign mistake stinks up every later line.

Number-Line Method for Addition

Start at the first number. Adding a positive moves right; adding a negative moves left. For −3 + 8, start at −3 and move eight units right: −2, −1, 0, 1, 2, 3, 4, 5. The result is 5. The number line is not guessing; it is showing the entire damn trip.

For 6 + (−10), start at 6 and move ten left, landing at −4. The rule method and the movement method must agree or somebody messed up.

Subtraction: Add the Opposite and Stop Inventing Magic

Subtraction asks for the change produced by removing a number. Rewrite a − b as a + (−b). This is not decorative algebra bullshit; it turns subtraction into addition so the direction can be seen and the same sign rules can handle the work.

Example: 5 − (−2) = 5 + 2 = 7. Removing a negative reverses a leftward change, so the result moves right. Also, −4 − 6 = −4 + (−6) = −10. Rewrite first, then calculate, instead of staring at two signs until they confess.

Write the rewrite step when signs crowd together. Two little dashes touching are not permission to squint, guess, and hope the arithmetic gods accept a coin toss. Turn subtraction into adding the opposite and make the damn direction visible.

Multiplication and Division: Same Signs Positive, Different Signs Negative

For products and quotients, equal signs produce a positive result and different signs produce a negative result. This rule does not apply to addition. Saying “two negatives make a positive” without naming the operation is incomplete bullshit: −3 + (−2) = −5, while (−3)(−2) = 6.

Why does a negative times a negative become positive? Use distribution instead of memorizing wizard bullshit. Because 4 + (−4) = 0, multiply the entire equality by −3:

(−3)[4 + (−4)] = (−3)(0)

−12 + (−3)(−4) = 0

The missing product must be +12 to cancel −12. That is why negative times negative becomes positive: the sign rule preserves the distributive property instead of falling out of some chalk-dusted wizard’s ass.

Division uses the inverse question: what number times the divisor gives the dividend? Since 4(−6) = −24, (−24) ÷ (−6) = 4. Since (−4)(6) = −24, (−24) ÷ 6 = −4. If the multiplication check does not rebuild the dividend, the quotient’s sign is screwed.

Signed Fractions and Decimals

The same sign reasoning works with fractions and decimals. The whole damn family is welcome, as long as zero is not sitting in the denominator wrecking the paperwork. For −1.5 + 0.4, opposite directions cancel 0.4 of the negative size, leaving −1.1. For (−3/4)(2/5), different signs give a negative product and 3×2 over 4×5 gives −6/20 = −3/10. Fractions do not get special immunity from sign rules.

For (−3/4) ÷ (1/2), multiply by the reciprocal: (−3/4)(2/1) = −6/4 = −3/2. The complete fraction algorithms appear in Chapter 11; here the signed-number rule controls the direction. Flip the divisor, not whichever fraction looks easier, or the work turns into improvised bullshit.

Order of Operations Still Runs the Joint

Grouping, powers, multiplication or division left to right, then addition or subtraction left to right still apply. Negative signs do not receive diplomatic immunity from structure. They wait their turn like every other mathematical bastard.

Evaluate −6 + 2(−4) − (−9): multiply first, giving −6 − 8 + 9. Combine −6 and −8 to get −14, then add 9 to get −5. The negative magnitude 14 exceeds the positive magnitude 9 by 5, so the sign and size fit. If you got +5, the last sign flipped without legal authority.

Watch How It Works

Example A — Fictional Record Correction

A fictional balance of $18 includes a mistaken $5 deduction. Reversing that deduction gives 18 − (−5) = 18 + 5 = $23. Check by reapplying the deduction: 23 + (−5) = 18. This is an instructional model; actual corrections require authorized procedures.

Example B — Sign and Scale

Evaluate (−2.5)(−0.4). Equal signs give a positive result. Ignore signs briefly: 2.5 × 0.4 = 1.0. Therefore the product is 1. Check the scale: multiplying 2.5 by four tenths should produce less than 2.5. An answer of 10 would be decimal-point clownery in a borrowed lab coat.

Multiple Pathways, Same Mathematics

Rule route: like signs add and keep the sign; unlike signs subtract magnitudes and keep the sign of the greater magnitude. Number-line route: positive additions move right and negative additions move left. For subtraction, add the opposite. Both routes give −8 + 3 = −5 and 4 − (−3) = 7.

For multiplication, use the sign rule for speed and a pattern or distributive argument for meaning. A valid shortcut should compress reasoning, not replace it with a slogan carved into a cafeteria table.

Common Mistakes and How to Avoid Them

Applying the product sign rule to addition. Name the operation first.

Dropping a sign while copying. Put negative substitutions in parentheses.

Subtracting absolute values in the wrong order. The larger magnitude controls both subtraction order and the remaining sign.

Changing subtraction to addition but forgetting to change the second number to its opposite. Rewrite the whole structure.

Trusting a positive result merely because two minus signs appeared somewhere. Signs matter where the operations actually connect them.

Lesson Summary

Add by combining or canceling directions, subtract by adding the opposite, and use equal-sign or different-sign rules for products and quotients. Keep order of operations, magnitude, and context visible so the signs cannot pull a fake-number trick on your page.

If You Need Another Try

Use a number line for −2 + 5 and −2 − 5. Start at −2 and show the different movements. Then write each subtraction as addition of the opposite. For multiplication, build a sign table and verify each row with a simple fact such as 3(−2) = −6.

Your Turn — Practice

1. The temperature is 2°F and drops 4 degrees each hour for 3 hours. What is the new temperature?

2. Evaluate (−6)(−7) − 15 ÷ (−3).

3. Evaluate −8 + 13 − (−5).

Answer check: 1. 2 + 3(−4) = −10°F. 2. 42 − (−5) = 47. 3. 5 + 5 = 10.

Wrong-answer roadmap: If you got 37 for problem 2, you treated 15 ÷ (−3) as +5. It is −5, and subtracting −5 adds 5. Reread “Multiplication and Division: Same Signs Positive, Different Signs Negative.”




Chapter 11 — Operations with Fractions and Decimals

GED® test targets: Q.2.a; MP.4.a

Inside start: A drink-mix packet says to use 3/4 cup of water, and you only want half a packet. A soup costs $1.15 and you want 3 of them. Fractions and decimals show up in everyday math all the time.

Man, What Are You Doing Adding the Bottom Numbers?

What You’re Going to Learn

You’re going to perform all four operations with fractions and decimals, including signed values, and interpret the results in multistep situations. The signs still matter. The units still matter. Neither one gets to disappear just because the fractions look like a pain in the ass.

Why This Matters

Recipes, measurements, money, rates, and algebra don’t politely stay whole numbers to make the page easier. A calculator can multiply whatever bullshit you enter. It cannot decide whether your setup describes the situation. That part still belongs to you.

Key Vocabulary

Common denominator: a shared fractional unit. Reciprocal: a nonzero fraction with numerator and denominator exchanged. Decimal alignment: matching place values for addition and subtraction. Scaling: multiplying every amount by a common factor.

Adding and Subtracting Fractions

Before you add fractions, make them name the same-sized units. For 1/2 + 1/3, the least common denominator is 6. Rewrite 1/2 = 3/6 and 1/3 = 2/6, then add 3/6 + 2/6 = 5/6. You do not add the damn denominators. They name the size of the pieces; they aren’t another total waiting to happen. Halves plus thirds do not become fifths any more than two boots plus three spoons become five boot-spoons.

Subtraction follows the same damn structure. For 5/6 − 1/4, use twelfths: 10/12 − 3/12 = 7/12. Keep the denominator because it names the unit you’re counting. Get the units to match, combine the numerators, and then simplify. Don’t scramble the order and make the fraction clean up your mess.

You can convert mixed numbers to improper fractions first and keep the work in one form. For 3 1/4 − 1 3/4, write 13/4 − 7/4 = 6/4 = 3/2 = 1 1/2. Traditional regrouping works too: 3 1/4 becomes 2 5/4, then 2 5/4 − 1 3/4 = 1 2/4 = 1 1/2. Same mathematics, different paperwork. Pick a route and follow it; don’t switch halfway through and leave half a damn whole unaccounted for.

Multiplying Fractions

Multiply the numerators and multiply the denominators: (2/3)(3/4) = 6/12 = 1/2. Here’s what that means: two thirds of three fourths covers six of twelve equal small regions. You can cancel common factors across a numerator and denominator before multiplying when that helps, because those factors form a value of 1. It isn’t a disappearing-number trick. There’s a mathematical reason the bastards cancel.

Dividing Fractions

Division asks how many groups of the divisor fit in the dividend. For 3/4 ÷ 1/8, rename 3/4 as 6/8: six one-eighth groups fit. The reciprocal algorithm records the same fact: (3/4)(8/1) = 6. Invert the divisor, not the dividend. Not whichever fraction you damn well feel like flipping. The divisor. And never divide by zero.

Make fraction division prove itself: multiply the quotient by the original divisor. If 3/4 ÷ 1/8 = 6, then 6 × 1/8 = 6/8 = 3/4. You got the dividend back. That check drags a sneaky reciprocal error into daylight before the little bastard ruins the next step.

Decimal Addition and Subtraction

Line up the decimal points so matching places combine. Write 3.7 + 0.46 as 3.70 + 0.46 = 4.16. Tenths meet tenths. Hundredths meet hundredths. That’s why the points align—not because somebody wanted the page to look tidy. Line up the last digits instead and the decimal point ends up three counties away while the answer turns to shit.

Decimal Multiplication

Estimate first so the decimal point can’t bullshit its way past you. For 2.4 × 0.35, expect a number below 2.4 because 0.35 is below 1. Multiply 24 × 35 = 840. The factors contain three decimal places altogether, so the product is 0.840 = 0.84. Fraction form shows why: (24/10)(35/100) = 840/1000. The decimal placement follows the scale. It isn’t a guess dressed up as a rule.

Decimal Division

Make the divisor whole by multiplying both the dividend and divisor by the same power of ten. Both, dammit. Thus 4.8 ÷ 0.6 = 48 ÷ 6 = 8. Move only one decimal and you’ve changed the problem. That’s no shortcut. Check 8 × 0.6 = 4.8.

Signed Values and Multistep Work

Signed-number rules are still on duty. Rewrite subtraction as addition of the opposite when that helps. Follow order of operations, carry the units, and round at the end unless the situation explicitly rounds each separate transaction. Dividing by a positive number below 1 can increase the numerical result because more small groups fit. That isn’t the answer losing its shit; it’s division doing exactly what it’s supposed to do.

Watch How It Works

Example A — Recipe scaling. A batch uses 2 1/2 cups. For 3/5 of a batch, convert 2 1/2 = 5/2, then (5/2)(3/5) = 15/10 = 3/2 = 1 1/2 cups. Check with decimals: 2.5 × 0.6 = 1.5. Same quantity by both routes. The fraction and decimal aren’t arguing; they’re confirming the damn result.

Example B — Account model. Start with $18.75, add $12.50, and subtract three $2.35 items. Handle the repeated cost first: 3 × 2.35 = 7.05. Then 18.75 + 12.50 − 7.05 = 31.25 − 7.05 = $24.20. Estimate 19 + 13 − 7 ≈ 25, so $24.20 is believable. The estimate checks the size; it doesn’t replace the actual damn balance.

Example C — Signed fraction expression. Evaluate (−3/4 + 1/2) ÷ (−1/8). Get the grouped sum into fourths first: −3/4 + 2/4 = −1/4. Now multiply by the reciprocal: (−1/4)(−8/1) = 8/4 = 2. Check 2(−1/8) = −1/4. The signs and the reciprocal both have jobs here. Neither gets to haul ass halfway through the calculation.

Multiple Pathways, Same Mathematics

Fraction strips show why common denominators are required and why 3/4 contains six eighths. Traditional algorithms compress that reasoning into fewer steps. Decimal place-value charts show why alignment works; fraction forms show why decimal multiplication and division preserve scale. Learn the compact method, but keep the meaning close. A shortcut is useful only if you can tell when it’s producing bullshit.

Common Mistakes and How to Avoid Them

Don’t cross-multiply to add fractions. Don’t invert the dividend. Don’t align decimal points for multiplication as if you were adding. Different operations have different procedures; they aren’t interchangeable just because the same numbers showed up. Estimate the size before you accept a decimal location, or the little bastard can slide into the wrong place unnoticed.

Lesson Summary

Add and subtract fractions using shared units. Multiply across. Divide by a nonzero reciprocal. Align decimals for sums and differences, and preserve scale in multiplication and division. If the result’s size is ridiculous, don’t salute the bullshit and move on—check the setup. Common denominators for fractions, aligned places for decimal addition and subtraction, and a reasonableness check on the whole damn job.

If You Need Another Try

Model 3/4 ÷ 1/8 on a strip divided into eighths. Count six groups, then connect that count to multiplying by 8. For decimals, write place-value labels above every column before calculating. If the notation is hiding what’s happening, make the damn units visible. That’s another route to the same mathematics, not a different lesson.

Your Turn — Practice

1. You have 3/4 cup of drink mix, and each pitcher needs 1/8 cup. How many pitchers can you make?

2. Add 2 1/3 + 1 3/4.

3. Divide 4.8 ÷ 0.06.

Answer check: 1. 3/4 ÷ 1/8 = 3/4 × 8 = 6 pitchers. 2. 2 4/12 + 1 9/12 = 3 13/12 = 4 1/12. 3. Multiply both by 100: 480 ÷ 6 = 80.

Wrong-answer roadmap: If you got 0.8 for problem 3, you moved the decimal in only one number. Move it the same number of places in both. Reread “Decimal Division.”




Chapter 12 — Exponents, Squares, Cubes, and Roots

GED® test targets: Q.2.b, Q.2.c; MP.4.a

Inside start: A square photo 4 inches on each side covers 4 × 4 = 16 square inches. Multiplying a number by itself is squaring it, and going back from 16 to 4 is taking the square root.

That Tiny Number Is Not a Decoration

What You’re Going to Learn

You’re going to interpret integer exponents, evaluate squares and cubes, and calculate square and cube roots of rational numbers. Those tiny raised numbers have specific jobs. We’re going to find out what the hell they’re telling you to do instead of treating them like decorations.

Why This Matters

Area, volume, scientific quantities, and quadratic equations all use powers and roots. Misread an exponent and a reasonable answer turns into arithmetic roadkill. So before you calculate a damn thing, know which number is the base and what operation that little superscript actually names.

Key Vocabulary

Base: the repeated factor. Exponent: the number of equal factors. Square: second power. Cube: third power. Principal square root: the nonnegative root shown by √. Cube root: the number whose cube gives the original value.

Powers Mean Repeated Multiplication

The expression 43 means 4 × 4 × 4 = 64. The exponent counts factors; it does not mean 4 × 3. That shortcut is bullshit. A square of side 4 has area 42 = 16 square units. A cube with edge 4 has volume 43 = 64 cubic units. Geometry gives the notation a body instead of leaving it floating around like a smug little superscript: two dimensions for the square, three for the cube.

Roots Reverse Powers

Square roots reverse squaring: √16 = 4 because 42 = 16. Both 4 and −4 square to 16, but the radical symbol names the principal nonnegative root. When solving x2 = 16, write x = ±4 because the equation asks for every solution. Do not write √16 = ±4. That mixes up one number with an equation’s solution set, and the distinction matters like hell. Read what the notation asks before adding an extra sign.

Cube roots reverse cubing. 3√27 = 3 and 3√(−27) = −3. Odd powers preserve a negative sign; even powers do not. In real-number work, an even root of a negative has no real value. Same word root, different behavior depending on whether the power is odd or even. Don’t make the square-root rule do a job it never damn well agreed to.

Fractions can have exact roots too: √(9/16) = 3/4 and 3√(−8/125) = −2/5. Check by raising the proposed answer to the matching power. The numerator and denominator both have to come back correctly. A fraction bar doesn’t excuse either half from proving the damn result.

Simplifying Radicals

For √12, look for a perfect-square factor: 12 = 4 × 3. Then √12 = √4 × √3 = 2√3. This exact form means 2 times √3—not some new number glued together by academic bullshit. Since √3 is about 1.732, the value is about 3.464, matching √12. You’ve pulled out the part with an exact square root and left the rest where it belongs.

Grouping and Signs

(−3)2 = 9 because the negative belongs to the base. But −32 = −(32) = −9 under order of operations. Parentheses are not cute little accessories; they determine what gets squared. Leave them out and you’ve given the exponent a different damn job. Roots also do not distribute over addition: √(9 + 16) = 5, while √9 + √16 = 7. Those expressions aren’t interchangeable just because the same numbers showed up.

Watch How It Works

Example A — Square area. A square has area 81 ft2. If side length is s, then s2 = 81. The physical length is √81 = 9 ft. The negative algebraic solution is rejected because a length cannot be negative. The algebra didn’t screw up; the physical context tells you which solution can do the damn job.

Example B — Rational expression. Evaluate (−1/2)3 + √(25/36). The cube is −1/8 and the root is 5/6. Handle each operation before combining the results; the addition doesn’t get to jump the damn line. Use denominator 24: −3/24 + 20/24 = 17/24.

Example C — Cube dimension. A cube has volume 0.008 m3. Since 0.23 = 0.008, its edge is 0.2 m. A proposed 0.02 cubes to 0.000008, one thousand times too small. That decimal point isn’t a minor detail; move the bastard one place in an edge length and cubing makes the error much bigger.

Traditional and Visual Pathways

Repeated multiplication calculates powers efficiently. Arrays and layered cube models show why the second and third powers connect to area and volume. Same mathematics, different view of what the hell is happening. Read a square-root fact backward from a multiplication fact: 72 = 49, so √49 = 7. The root is reversing the power, not inventing another procedure out of thin air.

Common Mistakes and How to Avoid Them

Don’t multiply the base by the exponent. Don’t divide by two to find a square root. Neither shortcut does the actual damn operation. Keep parentheses around a negative base, and check every proposed root by raising it back to the original power. If the original value doesn’t come back, the root hasn’t earned its place in the answer.

Lesson Summary

Powers multiply equal factors; roots reverse powers. Radical notation names the principal square root, while equations may have two square-root solutions. Parentheses decide whether a negative sign gets powered or gets left outside freezing its ass off. Powers build repeated factors; roots identify the factor that built the power. Do not swap their damn job descriptions.

If You Need Another Try

Make a table of 12 through 122 and read each fact backward as a square-root fact. Then compare (−3)2 with −32 until the grouping difference is automatic. Say what belongs to the base before calculating. Those parentheses are doing real work, and making that work visible beats memorizing another mysterious bullshit rule.

 

Your Turn — Practice

1. A square towel covers 9 square feet. How long is each side?

2. Evaluate √(49/64).

3. Evaluate 3√(−125) + 42.

Answer check: 1. √9 = 3 feet. 2. 7/8. 3. −5 + 16 = 11.

Wrong-answer roadmap: If you got 21 for problem 3, you took 3√(−125) as +5. An odd root of a negative number is negative. Reread “Roots Reverse Powers.”

Unit 2 Check (Math)

These use outside settings, like the real test. Work them on your own.

1. Multiply (−2/3)(9/4).

2. Evaluate √0.81 + 3√(−8).

3. Light travels about 3 × 105 km per second. The Sun is about 1.5 × 108 km away. About how many seconds does sunlight take to reach Earth?

Answer check: 1. −18/12 = −3/2. (Ch 11) 2. 0.9 + (−2) = −1.1. (Ch 12) 3. (1.5 × 108) ÷ (3 × 105) = 0.5 × 103 = 500 seconds. (Ch 7)

Ready to move on: get all three right. If you miss one, go back to the chapter named in its answer. With three questions, our 80% study goal means all three, on your first try, without help.




Unit 3 — Q.3 Calculate and use ratios, percents and scale factors

Official indicators (GED Assessment Guide for Educators, October 2020, word for word): Q.3.a Compute unit rates. Examples include but are not limited to: unit pricing, constant speed, persons per square mile, BTUs per cubic foot. Q.3.b Use scale factors to determine the magnitude of a size change. Convert between actual drawings and scale drawings. Q.3.c Solve multistep, arithmetic, real-world problems using ratios or proportions including those that require converting units of measure. Q.3.d Solve two-step, arithmetic, real world problems involving percents. Examples include but are not limited to: simple interest, tax, markups and markdowns, gratuities and commissions, percent increase and decrease.




Chapter 13 — Ratios, Unit Rates, and Proportional Relationships

GED® test targets: Q.3.a, Q.3.c; MP.2.a

Inside start: One coffee is $3.60 for 12 ounces and another is $2.80 for 8 ounces. Which is the better deal? Price per ounce settles it: $0.30 against $0.35. That price per ounce is a unit rate. (Prices and rules vary by facility; every number here is made up.)

What the Hell Are We Learning?

Ratios compare two quantities in a stated order. Unit rates put one unit in the denominator. Proportional relationships keep the same multiplier from one pair of values to another. The words sound fancy; the job is to compare honestly and keep the damn labels attached. Otherwise you can calculate a perfectly accurate answer to the wrong-ass comparison.

Ratios Compare in an Order

A ratio of 12 dictionaries to 18 learners is 12:18, or 12/18, which simplifies to 2/3. That means two dictionaries for every three learners. Reverse the order and you get learners per dictionary—a different question with a different meaning. Same quantities, different damn direction. Write the labels before the numbers so the arithmetic doesn’t start lying to you.

Unit Rates Put One Unit Underneath

A unit rate answers how much for one. If a vehicle travels 180 miles in 3 hours, 180 ÷ 3 = 60 miles per hour. If six identical items cost $14.70, then $14.70 ÷ 6 = $2.45 per item. Divide in the direction named by the units; don’t flip the damn ratio because the numbers look friendlier backward. Miles per hour and hours per mile are not the same job.

Proportional Relationships

A proportional relationship has the form y = kx, where k is the constant of proportionality. Its graph passes through (0,0) because zero units cost, weigh, or produce zero when there is no starting fee. A rule such as y = 4x + 7 is linear but not proportional: the fixed 7 is the little bastard that keeps the graph from passing through the origin. A straight line alone doesn’t prove proportionality. Check where the damn thing starts.

Solving Proportions

Solve equal ratios by scaling or cross multiplication. For 3/5 = x/20, the denominator 5 is multiplied by 4 to reach 20, so the numerator 3 also gets multiplied by 4: x = 12. Both parts get the same scale factor. Neither gets to wander off and do its own shit. Cross multiplication gives 3(20) = 5x, so 60 = 5x and x = 12. Both methods work because both preserve the same ratio.

Watch How This Shit Works

A fictional kitchen uses 8 cups of rice for 20 servings. The unit rate is 8/20 = 0.4 cup per serving. For 35 servings, 0.4(35) = 14 cups. Check with a proportion: 8/20 = 14/35, and both simplify to 2/5. The labels and the scale agree, so the answer isn’t just arithmetic wearing a fake mustache. You’ve kept the same amount per serving through the whole damn calculation.

Where People Get This Shit Wrong

Don’t compare quantities with mismatched units. Don’t cross multiply until you know the ratios describe the same relationship. Cross multiplication is not a universal bullshit-removal button. And don’t call every straight line proportional. A fixed charge, starting balance, or initial amount creates a nonzero intercept and breaks proportionality.

What You Need to Remember

Write the ratio in the requested order, reduce when useful, and compute a unit rate by dividing. Test proportionality by checking for one constant multiplier and a zero starting value. Keep those checks together. A constant rate with a starting fee is still not proportional, dammit.

Your Turn — Practice

1. Soups cost $5.70 for a 6-pack or $9.20 for a 10-pack. Which is the better unit price?

2. A car travels 210 miles in 3.5 hours. What is its speed in miles per hour?

3. Solve the proportion 4/7 = x/42.

Answer check: 1. $5.70 ÷ 6 = $0.95 each; $9.20 ÷ 10 = $0.92 each. The 10-pack is cheaper per soup. 2. 210 ÷ 3.5 = 60 mph. 3. 7 × 6 = 42, so x = 4 × 6 = 24.

Wrong-answer roadmap: If you divided 6 by 5.70, you found soups per dollar, not dollars per soup. Put the unit you want “per one” on the bottom. Reread “Unit Rates Put One Unit Underneath.”




Chapter 14 — Percentages, Increases, Decreases, and Discounts

GED® test targets: Q.3.d; MP.2.c

Inside start: A 20%-off sale on a $5 item saves $1. A 6% charge on a $10 order adds $0.60. Every percent question asks the same thing first: percent of what?

What You’re Going to Learn

You’re going to find a percent, part, or whole; calculate percent change; and apply sequential discounts or increases. The arithmetic isn’t hiding some grand secret. The trick is knowing which amount represents the whole before the percent starts pulling its bullshit.

Why This Shit Matters

A deduction, discount, or share of a total means something only when you identify its base. Percent reasoning lets you compare and plan accurately. Percent problems are sneaky: they wait for you to forget the base, then walk off with the meaning. Name the hundred-percent amount before the little bastards get moving.

Key Vocabulary

Percent: per hundred.

Base: the whole amount a percent describes.

Percent change: change divided by the original amount, times 100%.

Multiplier: a factor representing the resulting amount after a change.

Percentage point: a difference between two percentages.

Let’s Learn the Damn Mathematics

A fictional $40 deposit has a stated instructional deduction of 10%. Ten percent means ten of every hundred, or 0.10 of the amount. The deduction is 0.10 × 40 = $4, leaving $36. These figures teach the relationship; actual account deductions depend on authorized records and rules. Name the hundred-percent amount before you touch the damn rate.

Use part = rate × whole, with the rate written as a decimal. Convert 15% to 0.15 by dividing by 100. To find the rate, divide part by whole; to find the whole, divide part by rate. If $12 is 30% of an amount, the whole is 12/0.30 = $40. Ask which amount represents 100% before calculating. The decimal point is doing real work: 8% is 0.08, not eight tenths in a cheap disguise. That little dot can change the whole damn calculation.

For an increase of r as a decimal, multiply the original amount by 1 + r. For a decrease, use 1 − r. A 20% increase uses 1.20; a 20% decrease uses 0.80. The 1 keeps the original whole in the calculation while the rate adds or removes its share. To find percent change from original to new, calculate (new − original)/original × 100%. A negative result means decrease. The denominator is the original amount, not the new amount. Don’t move the damn base halfway through the comparison.

Successive changes use successive bases. A 20% discount followed by a 10% discount leaves 0.80 × 0.90 = 0.72 of the original price, a total 28% reduction. Adding 20 and 10 to claim 30% ignores the changed base. Nice clean addition, wrong damn relationship. A rate rising from 20% to 25% rises 5 percentage points, but its relative increase is 5/20 = 25%. State which comparison you mean. Percentage points and percent change aren’t interchangeable name tags.

Watch How It Works

Example A — Fictional supply price. An item priced $18 has a 15% reduction. Reduction = 18 × 0.15 = $2.70. New price = 18 − 2.70 = $15.30. Direct check: 18 × 0.85 = 15.30. Saving $15.30 would confuse the new price with the reduction. The $2.70 reduction is the part removed; the $15.30 is what survives after the discount quits chewing on the price. Keep removed and remaining separate, or the receipt starts telling bullshit.

Example B — Recovering the original. After a 25% reduction, a price is $54. The new price is 75% of the original, so 0.75P = 54. Divide: P = 72 dollars. Check 25% of 72 = 18 and 72 − 18 = 54. Adding 25% of 54 would not undo the discount because it uses the wrong base. Undoing a percentage change isn’t just running the same damn percentage in the opposite direction. Recover the original whole from the share that remains.

Cross-Subject Mission C — The Fictional Commissary Budget

The prices below are fictional teaching numbers, not a claim about any facility. A learner has $32.00 for a fictional order: soap $4.80, writing paper $6.50, envelopes $3.20, and a snack item $2.75. A stated 5% instructional charge applies to the subtotal. Work on separate paper and keep dollars attached to every step.

Guided route: choose two soaps, one writing-paper pack, and two envelope packs. Subtotal = 2(4.80) + 6.50 + 2(3.20) = $22.50. Charge = 0.05 × 22.50 = $1.125, which rounds to $1.13 if the problem requires cents. Total = $23.63. Money left = $32.00 − $23.63 = $8.37. State the rounding rule instead of hiding it.

Independent practice: 1. Can the learner add one snack item without exceeding $32.00 under the same stated charge? 2. If the paper price is reduced by 10% before the charge, what is the new total for the guided order? 3. What ratio compares envelope packs to soap units in the guided order? 4. Which information is a given, which is a calculated result, and which would need verification in a real order?

Answer check: 1. Add $2.75 to the subtotal: $25.25; 5% is $1.2625, rounded to $1.26; total $26.51, so yes, $5.49 remains. 2. Paper becomes $6.50 × 0.90 = $5.85; new subtotal $21.85; charge $1.0925, rounded to $1.09; total $22.94. 3. Two envelope packs to two soap units, or 1:1. 4. The listed fictional prices and stated charge are givens; totals and remaining money are calculations; actual prices, allowed items, charges, and ordering rules require current authorized verification.

Wrong-answer roadmap: If you charged the percentage on the wrong base, return to the percent lesson. If you rounded before multiplying when the problem did not permit that, keep full precision until the final money step. If your total is larger than the stated budget, estimate before trusting the arithmetic.

Common Mistakes and How to Avoid Them

Using the wrong base. Percent change divides by the original amount. From $40 to $50 is a 25% increase, but from $50 back to $40 is a 20% decrease.

Adding percents that happen one after another. A 20% discount followed by 10% off is not 30% off: 100 × 0.80 × 0.90 = 72, so the total discount is 28%.

Lesson Summary

Name the whole before you calculate. Part = rate × whole, rate = part ÷ whole, and whole = part ÷ rate. Percent change = change ÷ original × 100%. For changes one after another, multiply by each factor in order, such as 0.85 for 15% off.

Your Turn — Practice

1. The price of a bag of coffee rises from $5.00 to $5.60. What is the percent increase?

2. An $80 jacket is 25% off. What is the sale price?

3. A town’s population falls from 2,500 to 2,200. What is the percent decrease?

Answer check: 1. $0.60 ÷ $5.00 = 12%. 2. 80 × 0.75 = $60. 3. 300 ÷ 2,500 = 12%.

Wrong-answer roadmap: If you got about 10.7% for problem 1, you divided by the new price. Percent change always uses the original amount as the base. Reread “Let’s Learn the Damn Mathematics” in this chapter.




Chapter 15 — Simple Interest, Taxes, Commissions, and Multistep Percent Problems

GED® test targets: Q.3.d; MP.1.b

Inside start: When family sends money, some services charge a fee, and the fee can be a percent of the amount sent. Taxes, tips, commissions, and interest work the same way: a percent of a stated amount, sometimes in several steps.

What You’re Going to Learn

You’re going to apply percent calculations in multistep financial models, calculate simple interest, and identify the information needed for an accurate total. We’re keeping the amounts, rates, and time periods separate so they don’t turn into one unlabeled pile of financial bullshit.

Why This Shit Matters

A total may combine a fixed amount, a percentage, and time. Separate those parts so a correct percentage doesn’t answer the wrong question. Financial models stack charges, time, and rates; one unlabeled piece can make an honest formula produce premium-grade bullshit. Every piece needs a name and a job.

Key Vocabulary

Principal: the starting amount earning or owing interest.

Simple interest: interest calculated only on principal.

Annual rate: rate for one year.

Commission: pay based on a stated share of sales.

Markup: an increase above a stated cost.

Gratuity: a tip calculated from a stated base.

Let’s Learn the Damn Mathematics

Separate principal, rate, time, tax, and commission before the money pile turns into bullshit. For this fictional teaching example, a learner orders $80 of approved correspondence supplies and a stated 5% charge is added. The charge is 0.05 × 80 = $4, so the total is $84. The percent names an added part, not the whole payment. Actual allowable items, prices, charges, and ordering procedures vary; verify them through current authorized sources.

Simple interest follows I = Prt, where P is principal, r is annual rate as a decimal, and t is years. If time is given in months, divide by 12. Total amount with interest is P + I. Simple interest does not earn interest on previous interest. Compound-interest calculations require a different model and are not supplied by this formula. An annual rate expects years. Nine months is three quarters of a year, not nine years. That mismatch can inflate the answer like hell.

For a commission, identify eligible sales and the commission rate. If pay includes a fixed base, add it after finding commission. For a markup, multiply cost by 1 + rate; for a markdown, multiply the stated price by 1 − rate. For a gratuity, use the question’s specified base. Different tax or tipping conventions can change the calculation, so the problem must state its assumptions. Don’t quietly pick whichever base you damn well prefer and call the result verified.

Chain the charges without taxing the wrong base. Write the sequence in words before numbers: discount the price, find tax on that discounted price if stated, then add the amounts. Check whether a fee is taxable or whether separate charges are rounded separately. If a real record lacks the tax rate, fee basis, or interest period, report the missing information. A plausible guess is not a verified financial figure. Making up a number to finish the page is still bullshit, even when it looks tidy.

Watch How It Works

Example A — Simple interest model. A fictional $600 principal earns 4% simple annual interest for 9 months. Convert t = 9/12 = 0.75 year. I = 600 × 0.04 × 0.75 = $18. Total = 600 + 18 = $618. Check: a full year earns $24, and three quarters of that is $18. Don’t let a rate grab a different amount just because that amount is sitting nearby. The damn labels control the calculation.

Watch out: Name the sequence before calculating; the tax base is whatever the stated problem makes taxable.

Example B — Discount and tax. An $80 item is discounted 15%, then taxed at a fictional 6% on the reduced price. Reduced price = 80 × 0.85 = $68. Tax = 68 × 0.06 = $4.08. Total = $72.08. Check directly: 80 × 0.85 × 1.06 = 72.08. Applying tax to $80 would use a different base than the problem states. Same rate, wrong amount underneath it, wrong damn answer.

Example C — Commission. A fictional furniture salesperson earns $400 a week plus 5% commission on sales. With $6,200 in sales, commission = 0.05 × 6,200 = $310, so weekly pay = 400 + 310 = $710.

Example D — Markup, then markdown. A store buys a lamp for $40 and marks it up 50%: 40 × 1.50 = $60. Later it marks that price down 20%: 60 × 0.80 = $48. The changes do not simply combine: +50% then −20% gives $48, not 40 × 1.30 = $52, because the 20% is taken from the new, bigger price.

Example E — Gratuity on a bill with tax. A restaurant bill is $50 before a 7% tax, so tax = $3.50. A 20% tip on the pretax amount is $10. Total = 50 + 3.50 + 10 = $63.50. Read which amount the tip is based on; the problem decides, not habit.

Common Mistakes and How to Avoid Them

Mixing time units. An annual rate needs time in years, so 9 months is 0.75 year, not 9.

Taxing or tipping the wrong amount. Read whether the tax or tip uses the price before or after a discount; the problem decides the base, not habit.

Lesson Summary

Simple interest is I = Prt, with r as a decimal and t in years. For tax, commission, markup, and tips, name the base, apply each percent in the stated order, and check with one combined multiplication when you can: 80 × 0.85 × 1.06 = 72.08.

Your Turn — Practice

1. A fictional 5% tax is added to a $24.00 order. What is the total?

2. A $400 loan charges 5% simple interest per year for 3 years. Find the interest.

3. A meal costs $42, and you leave an 18% tip. What is the total?

Answer check: 1. 24 × 1.05 = $25.20. 2. 400 × 0.05 × 3 = $60. 3. 42 × 1.18 = $49.56.

Wrong-answer roadmap: If you got $42.18 for problem 3, you added 0.18 dollars instead of 18% of $42. Reread Example E.




Chapter 16 — Scale Factors and Unit Conversions

GED® test targets: Q.3.b, Q.3.c; MP.1.e

Inside start: A 4-by-6-inch photo printed at half size is 2 by 3 inches. Every length is multiplied by the same scale factor, 1/2. Changing inches to feet works the same way: you multiply by a conversion factor.

What You’re Going to Learn

You’re going to use conversion factors, dimensional analysis, maps, scale drawings, and scale factors without losing the units halfway through the damn problem. The number and unit travel together. Let one wander off and the answer can change meaning without changing a single digit.

Units Are Part of the Number

A measurement is a number attached to a unit. Twelve inches and twelve feet are not interchangeable just because both contain 12. That’s not a small technicality; that’s a completely different damn length. Write conversion factors as equal ratios, such as 12 in/1 ft or 1 ft/12 in, and choose the form that cancels the unwanted unit.

Watch How This Shit Works

Convert 7.5 feet to inches: 7.5 ft × 12 in/1 ft = 90 in. The feet cancel. Convert 540 minutes to hours: 540 min × 1 hr/60 min = 9 hr. If the units don’t cancel toward the requested unit, flip the factor before the arithmetic starts acting proud. Cancel the unwanted unit, not whichever label you damn well feel like crossing out.

Scale Drawings and Similar Figures

A scale factor k multiplies every corresponding length. Perimeters scale by k, areas by k2, and volumes by k3. Different measurement types, different powers. On a map with 1 inch representing 8 miles, a 3.25-inch distance represents 26 miles. A rectangle enlarged by factor 3 has nine times the area, not three times the area. Don’t make the length multiplier do the area’s damn job.

Where People Get This Shit Wrong

Don’t multiply by a conversion number while ignoring its direction. Don’t apply a length scale directly to area. A familiar conversion factor used backward is still wrong as hell. Keep units on every line until the answer reaches the unit requested; the labels expose mistakes the naked numbers can hide.

What You Need to Remember

Treat units like algebraic factors: multiply by a ratio equal to one, cancel deliberately, and check whether the final size makes sense. The unit isn’t optional paperwork. It tells you whether the calculation actually reached the damn destination.

Your Turn — Practice

1. A mattress is 75 inches long. How long is it in feet?

2. A map scale is 1 cm = 25 km. Two towns are 6.4 cm apart on the map. How far apart are they?

3. A 4-inch by 6-inch photo is enlarged by a scale factor of 2.5. What are the new dimensions?

Answer check: 1. 75 ÷ 12 = 6.25 feet (6 feet 3 inches). 2. 6.4 × 25 = 160 km. 3. 10 inches by 15 inches.

Wrong-answer roadmap: If you multiplied 75 by 12, check the direction: feet are bigger than inches, so the number of feet must be smaller. Reread “Units Are Part of the Number.”

Math Method Check — Before You Calculate

On separate paper, choose the method before solving. 1. You need the largest equal number of packets from 18 pencils and 24 sheets: GCF or LCM? 2. Two tasks repeat every 6 and 8 minutes: GCF or LCM? 3. A fictional price rises from $40 to $50: are you finding a dollar change, a percentage-point change, or percent change? 4. A problem asks for the amount left after a 20% reduction: should the multiplier be 0.20 or 0.80? Explain each choice in words.

Answer check: 1. GCF, because the quantities are being split into the greatest number of identical groups. 2. LCM, because repeated cycles are being brought to the first shared time. 3. Percent change, because the original amount is the base: $10 ÷ $40 = 25%. 4. Use 0.80 because 80% remains after a 20% reduction. A correct calculation with the wrong method still answers the wrong question.

Wrong-answer roadmap: If you chose GCF when the story was building toward a shared time, you confused splitting down with building up. If you used the new amount as the percent-change base, return to the original-amount rule. If you used 0.20 for the amount remaining, you found the part removed rather than the part left. If the method was right but the arithmetic failed, recompute one line at a time and check the unit or size of the result.

Unit 3 Check (Math)

These use outside settings, like the real test. Work them on your own.

1. A train goes 300 km in 4 hours. What is its unit rate?

2. A $250 item has an 8% sales tax. What is the total?

3. A model is built at a scale of 1:50. The model is 30 cm long. How long is the real object, in meters?

Answer check: 1. 75 km per hour. (Ch 13) 2. 250 × 1.08 = $270. (Ch 15) 3. 30 × 50 = 1,500 cm = 15 m. (Ch 16)

Ready to move on: get all three right. If you miss one, go back to the chapter named in its answer. With three questions, our 80% study goal means all three, on your first try, without help.




Unit 4 — Q.4 Calculate dimensions, perimeter, circumference, and area of two-dimensional figures

Official indicators (GED Assessment Guide for Educators, October 2020, word for word): Q.4.a Compute the area and perimeter of triangles and rectangles. Determine side lengths of triangles and rectangles when given area or perimeter. Q.4.b Compute the area and circumference of circles. Determine the radius or diameter when given area or circumference. Q.4.c Compute the perimeter of a polygon. Given a geometric formula, compute the area of a polygon. Determine side lengths of the figure when given the perimeter or area. Q.4.d Compute perimeter and area of 2-D composite geometric figures, which could include circles, given geometric formulas as needed. Q.4.e Use the Pythagorean theorem to determine unknown side lengths in a right triangle.




Chapter 17 — Geometric Figures, Dimensions, and Angles

GED® test targets: Q.4.a, Q.4.c (angle relationships are enrichment); MP.2.b

Inside start: Fold a sheet of paper corner to corner and you get a triangle. Open a book partway and its covers make an angle. This chapter names those shapes and angles and measures them without eyeballing. (Prices and rules vary by facility; every number here is made up.)

What Kind of Damn Measurement Is This?

Start geometry by naming the job. Length measures a path or edge. Area measures a flat region in square units. Volume measures three-dimensional space in cubic units. An angle measures a turn. The unit is not decoration; it tells you what kind of quantity the answer must be. Pick the measurement type before a formula turns the whole thing into geometric bullshit.

The Real Math Words

A point names a location. A line extends forever in both directions. A line segment has two endpoints. A ray has one endpoint and continues in one direction. Parallel lines never meet in a plane. Perpendicular lines meet at a right angle. A polygon is a closed flat figure made from straight segments.

Enrichment — supports Q.4. Angle relationships are not an official Math indicator for the GED® test.

Angles Without Eyeballing the Picture

An acute angle is less than 90°. A right angle is 90°. An obtuse angle is greater than 90° but less than 180°. A straight angle is 180°. Complementary angles total 90°; supplementary angles total 180°. Vertical angles are equal. These relationships come from structure, not from how trustworthy the sketch looks. A convincing picture is not a damn measurement.

Watch How This Shit Works

Two supplementary angles measure x and 3x. Because they total 180°, x + 3x = 180, so 4x = 180 and x = 45. The angles are 45° and 135°. Check: 45 + 135 = 180. The equation names the relationship before the calculator gets involved. No need to eyeball the drawing and hope the bastard agrees with you.

Triangles and Quadrilaterals

The interior angles of a triangle total 180°. A quadrilateral totals 360°. An isosceles triangle has at least two equal sides and equal base angles. A rectangle has four right angles; a square is a rectangle with four equal sides. Classify with actual properties instead of judging the drawing’s vibes. A tilted square doesn’t stop being a square because the damn picture changed its pose.
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Drawing: a rectangle and a triangle. The small square marks a square corner (90°). A triangle’s height is measured straight up from the base, at a square corner, not along a slanted side.

Where People Get This Shit Wrong

Don’t confuse an angle’s degree measure with the length of its rays. Don’t assume a marked-looking corner is 90° unless the information says so. And don’t mix linear, square, and cubic units as if the labels are all the same damn thing. Name the figure, relationship, and requested dimension before choosing a formula.

What You Need to Remember

Identify the figure and measurement type first. Use angle totals and stated relationships to create an equation. Then solve, label the unit, and check whether the result fits the geometry. Make the answer prove it belongs in the figure, not just that it survived a damn calculation.

Your Turn — Practice

1. A towel is 30 inches by 56 inches. Find its area and perimeter.

2. A rectangle has an area of 96 ft2 and a width of 8 ft. Find its length.

3. A triangle has a base of 14 cm and a height of 9 cm. Find its area.

Answer check: 1. Area = 30 × 56 = 1,680 in2. Perimeter = 2(30 + 56) = 172 in. 2. 96 ÷ 8 = 12 ft. 3. (14 × 9) ÷ 2 = 63 cm2.

Wrong-answer roadmap: If you got 126 cm2 for problem 3, you forgot to divide by 2. A triangle is half of a rectangle. Reread “Core Formulas” in Chapter 20.




Chapter 18 — Composite Figures and the Pythagorean Theorem

GED® test targets: Q.4.d, Q.4.e; MP.2.b

Inside start: An L-shaped rug isn’t one rectangle, but it is two rectangles put together. Breaking an odd shape into familiar pieces is the whole idea of this chapter.

What You’re Going to Learn

You’re going to break composite figures into simpler shapes, calculate their area and exterior perimeter, and find missing sides of right triangles. A weird-looking outline doesn’t need a weird-ass new formula. It needs an organized way to handle the pieces.

Why This Shit Matters

Real layouts often combine shapes. Organizing the parts matters more than hunting for one formula that resembles the whole drawing. Don’t let two honest-looking rectangles charge for the same damn patch of floor.

Key Vocabulary

Composite figure: a figure made from simpler figures.

Exterior boundary: the outside edge.

Right triangle: a triangle with one 90-degree angle.

Hypotenuse: the side opposite that angle and the longest side.

Legs: the two sides forming the right angle.

Pythagorean theorem: a2 + b2 = c2 for a right triangle.

Let’s Learn the Damn Mathematics

A fictional L-shaped rug lies on a floor. Draw a line to split the L into rectangles. You can add their areas because their interiors don’t overlap. Another method is to calculate the enclosing rectangle and subtract the missing corner. Both methods preserve the same surface. Cutting a shape into pieces creates bookkeeping lines, not new outside edges. The floor didn’t grow a new damn boundary because you drew a helpful line.

Composite area adds pieces; composite perimeter follows only the outside edge. For a composite perimeter, trace the exterior once. An internal dividing line helped find area but is not an outside edge. Recover missing lengths by subtracting aligned full and partial lengths. If an edge contains a semicircle, replace the straight diameter boundary with the arc where appropriate. Half a circle’s curved circumference is πr; the perimeter of a standalone semicircle is πr + 2r because it also includes its diameter. The Pythagorean theorem belongs to right triangles. It does not work on any three sticks you happen to arrange. Name the damn relationship before borrowing its formula.

For a right triangle, the squares built on its legs have total area equal to the square on its hypotenuse: a2 + b2 = c2. To find c, add the squared legs and take the square root. To find a leg, subtract the square of the other leg from c2, then take the square root. Identify the hypotenuse before substituting. It’s not whichever side you damn well prefer to call c. The theorem does not apply directly to an arbitrary nonright triangle.

Use the theorem only after confirming the triangle is right. A result can be exact as a radical or approximate as a decimal. For legs 2 and 3, the hypotenuse is √13, approximately 3.606. Keep √13 until a final rounding instruction. Verify that the hypotenuse exceeds each leg. A missing leg must be shorter than the hypotenuse and produce a positive quantity under the root. If those checks fail, don’t admire the decimal places. Find where the setup went to shit.

Watch How It Works

Example A — Fictional L-shaped rug. An outer 10-by-8-foot rectangle has a 4-by-3-foot upper-right corner removed. Area = 10 × 8 − 4 × 3 = 80 − 12 = 68 ft2. Exterior lengths are 10, 5, 4, 3, 6, 8 feet, totaling 36 feet. The removed corner creates two new edges but removes equal lengths of old edges, so this particular perimeter equals the outer rectangle’s perimeter. For the L-shape, subtract the missing rectangle for area and trace the six outside edges for perimeter. Dragging in a hypotenuse here would be geometry showing up drunk to the wrong damn jobsite.

Example B — Right triangle. A diagonal crosses a 9-by-12-foot rectangle. Its legs are 9 and 12. c = √(92 + 122) = √(81 + 144) = √225 = 15 feet. Check 152 = 225 and 15 > 12. For hypotenuse 13 and one leg 5, the other is √(169 − 25) = √144 = 12. Add squared legs when finding the hypotenuse; subtract when finding a missing leg. The formula doesn’t change, but the unknown has a different damn position in it.
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Drawing for Example B: the legs are 9 ft and 12 ft and meet at a square corner. The hypotenuse, the long side across from the square corner, is 15 ft.

Common Mistakes and How to Avoid Them

Counting inside lines in the perimeter. Perimeter follows only the outside edge of the figure.

Adding squares when you know the hypotenuse. If the hypotenuse is 13 and one leg is 5, the other leg is √(169 − 25) = 12, not √(169 + 25).

Lesson Summary

Split composite figures into rectangles and triangles; add the areas of the parts and subtract any cutouts. For perimeter, trace only the outside edge. In a right triangle, a2 + b2 = c2, where c is the hypotenuse, the side across from the right angle.

Your Turn — Practice

1. An L-shaped rug is an 8-ft by 6-ft rectangle with a 3-ft by 2-ft corner cut out. What is its area?

2. A right triangle has legs of 9 and 12. Find the hypotenuse.

3. A 13-ft ladder reaches 12 ft up a wall. How far is its base from the wall?

Answer check: 1. 48 − 6 = 42 ft2. 2. √(81 + 144) = √225 = 15. 3. √(169 − 144) = √25 = 5 ft.

Wrong-answer roadmap: If you got about 17.7 for problem 3, you added the squares (√313 ≈ 17.7). When you know the hypotenuse, subtract: leg2 = hypotenuse2 − other leg2, so √(169 − 144) = 5 ft. Reread Example B.




Chapter 19 — Measurement, Scale, Formulas, and Unknown Dimensions

GED® test targets: Q.4.c, Q.3.b; MP.4.b

Inside start: A craft-kit instruction says to cut a strip 18 inches long, but your ruler only shows 12 inches. You convert, then measure. Formulas work the same way: choose the right one, then find the missing piece.

What You’re Going to Learn

You’re going to select and rearrange formulas, use measurement precision appropriately, and combine unit conversions with geometry and scale. A supplied formula isn’t the whole solution. You still have to figure out what the hell each quantity means and which part is missing.

Why This Shit Matters

Many geometry questions provide the formula. Your job is to identify the needed quantities, substitute correctly, and solve for the missing part. Formulas are compact instructions, not slot machines. Identify each variable or the substitution will eat your quarters and hand you a beautifully formatted pile of bullshit.

Key Vocabulary

Formula: an equation expressing a general relationship.

Isolate: use equivalent operations to leave a variable alone.

Precision: the detail of a measurement or reported value.

Approximation: a value close to the exact one.

Constraint: a condition that a solution must satisfy.

Let’s Learn the Damn Mathematics

A fictional community garden has 120 square feet of available space for a rectangular planting bed 10 feet long. The missing width is not a new kind of geometry. The area relationship still says length times width equals area: 10w = 120, so w = 12 feet. Solving backward uses the same relationship as calculating forward. The formula is a map of the relationship. Decide which part of the damn map is missing before trying to drive anywhere.

Write the formula first, then identify each known value with its unit. Rearrange by doing the same operation to both sides. From P = 2l + 2w, subtract 2l and divide by 2 to get w = (P − 2l)/2. From A = bh/2, multiply by 2 and divide by b to get h = 2A/b. A denominator must be nonzero. Physical values such as lengths and areas must also satisfy their contextual constraints. Moving a term is shorthand for an equal operation on both sides, not teleportation, dammit.

Watch out: Scale changes length by k, area by k2, and volume by k3—three different gears, same machine.

Match units before substitution. If a rectangle’s length is 2 feet and width 18 inches, either convert 2 feet to 24 inches or convert 18 inches to 1.5 feet. The area is 432 in2 or 3 ft2. A bare multiplication 2 × 18 = 36 without conversion produces no valid single area unit. The multiplication can be flawless while the measurement is completely screwed. Fix the units first.

A measured length of 8.4 cm reported to the nearest tenth represents an approximate measurement, not infinitely precise knowledge. Follow the question’s rounding instruction. If a circle’s circumference is 31.4 cm and π = 3.14 is specified, d = 31.4/3.14 = 10 cm. More calculator digits aren’t automatically more faithful when the problem deliberately supplies an approximation. Don’t manufacture precision out of thin damn air. Keep intermediate calculations unrounded unless the stated task requires rounding them.

Watch How It Works

Example A — Fictional border constraint. A rectangle has perimeter 50 feet and length 15 feet. Substitute: 50 = 2(15) + 2w. Subtract 30: 20 = 2w. Divide by 2: w = 10 feet. Check 15 + 10 + 15 + 10 = 50. Dividing 50 by 15 would confuse perimeter with area.

Watch out: Unit mismatches survive correct multiplication, so fix them before the numbers get comfortable and start defending their bullshit.

Example B — Scale and area. A floor plan uses 1 cm = 2 m. A rectangle on the plan is 3 cm by 4.5 cm. Real lengths are 6 m and 9 m. Area = 6 × 9 = 54 m2. Check using drawing area 13.5 cm2 and the area conversion 4 m2 per drawing cm2: 13.5 × 4 = 54 m2. The lengths scale first; the area reflects both dimensions changing. Don’t stop at the length factor and shortchange the damn area.

Common Mistakes and How to Avoid Them

Mixing units. Convert every measurement to the same unit before using a formula: 3 feet plus 18 inches is 4.5 feet, not 21.

Scaling area like length. If a drawing doubles every length, the area becomes 4 times as large, not 2 times.

Lesson Summary

Pick the formula that matches the figure, substitute what you know, and solve for the missing piece. Keep units matching, report a sensible precision, and remember that a scale factor k multiplies length by k, area by k2, and volume by k3.

Your Turn — Practice

1. A property-box lid has a perimeter of 84 inches and a length of 26 inches. What is its width?

2. A triangle has an area of 45 m2 and a base of 10 m. Find its height.

3. Every length of a figure is tripled. By what factor does its area change?

Answer check: 1. 84 = 2(26) + 2w, so 2w = 32 and w = 16 in. 2. h = 2A ÷ b = 90 ÷ 10 = 9 m. 3. 32 = 9 times.

Wrong-answer roadmap: If you answered 3 for problem 3, remember that area grows by the square of the scale factor. Reread Example B.




Chapter 20 — Perimeter, Area, Circumference, and Missing Dimensions

GED® test targets: Q.4.a, Q.4.b, Q.4.c; MP.1.e

Inside start: Taping a border around a poster uses perimeter. Covering the poster’s face uses area. The rim of a paper plate is its circumference. Around and inside are different jobs.

What the Hell Are We Measuring?

Perimeter is distance around a flat figure. Area is the flat region inside it. Circumference is a circle’s perimeter. Linear answers use units; area answers use square units. Around and inside are different damn jobs. Name the one you need before grabbing a formula.

Core Formulas

Rectangle: P = 2l + 2w and A = lw. Triangle: A = bh/2. Parallelogram: A = bh. Trapezoid: A = (b1 + b2)h/2. Circle: C = 2πr = πd and A = πr2. Use perpendicular height, not a slanted side pretending to be height. That slanted bastard can have a perfectly legitimate length and still be the wrong measurement for this formula.

Watch How This Shit Works

A circle has diameter 10 cm, so r = 5 cm. Circumference is 10π cm and area is 25π cm2. A triangle with base 12 m and perpendicular height 7 m has area 42 m2. Notice the units: distance around the circle stays linear; the regions inside use square units. Same figure doesn’t mean same damn measurement.

Solve for a Missing Dimension

If a rectangle has area 84 ft2 and length 12 ft, then 12w = 84 and w = 7 ft. If a circle has circumference 18π, then 2πr = 18π, so r = 9. You’re solving the same formulas backward. The missing letter doesn’t suddenly require a different damn relationship.

Where People Get This Shit Wrong

Don’t use diameter where a formula requires radius. Don’t forget the one-half in triangle and trapezoid area. And don’t report square units for perimeter or plain units for area. The unit is part of the answer, not some optional shit you tack on if there’s room.

What You Need to Remember

Identify the figure and measurement type, label dimensions, choose the correct formula, and solve. Then check the unit and scale. If those don’t fit, the calculation doesn’t get a free pass just because the numbers look tidy. Make the damn answer match the question.

Your Turn — Practice

1. A round plate has a diameter of 10 inches. Using π ≈ 3.14, find its circumference and area.

2. A circle’s circumference is 18.84 cm. Using π ≈ 3.14, find the diameter and radius.

3. A circle’s area is 50.24 ft2. Using π ≈ 3.14, find the radius.

Answer check: 1. C = 3.14 × 10 = 31.4 in. A = 3.14 × 52 = 78.5 in2. 2. d = 18.84 ÷ 3.14 = 6 cm; r = 3 cm. 3. r2 = 50.24 ÷ 3.14 = 16, so r = 4 ft.

Wrong-answer roadmap: If you got 314 in2 for the plate’s area, you used the diameter instead of the radius. Reread “Core Formulas.”

Unit 4 Check (Math)

These use outside settings, like the real test. Work them on your own.

1. A rectangle has a perimeter of 46 and a length of 15. Find its width and area.

2. Find the area of a circle with diameter 14, in terms of π and to the nearest tenth.

3. A right triangle has legs 7 and 24. Find the hypotenuse.

Answer check: 1. w = (46 − 30) ÷ 2 = 8; area = 120. (Ch 20) 2. r = 7; A = 49π ≈ 153.9. (Ch 20) 3. √(49 + 576) = √625 = 25. (Ch 18)

Ready to move on: get all three right. If you miss one, go back to the chapter named in its answer. With three questions, our 80% study goal means all three, on your first try, without help.




Unit 5 — Q.5 Calculate dimensions, surface area, and volume of three-dimensional figures

Official indicators (GED Assessment Guide for Educators, October 2020, word for word): Q.5.a When given geometric formulas, compute volume and surface area of rectangular prisms. Solve for side lengths or height, when given volume or surface area. Q.5.b When given geometric formulas, compute volume and surface area of cylinders. Solve for height, radius, or diameter when given volume or surface area. Q.5.c When given geometric formulas, compute volume and surface area of right prisms. Solve for side lengths or height, when given volume or surface area. Q.5.d When given geometric formulas, compute volume and surface area of right pyramids and cones. Solve for side lengths, height, radius, or diameter when given volume or surface area. Q.5.e When given geometric formulas, compute volume and surface area of spheres. Solve for radius or diameter when given the surface area. Q.5.f Compute surface area and volume of composite 3-D geometric figures, given geometric formulas as needed.




Chapter 21 — Volume, Surface Area, and Missing Dimensions of Prisms and Cylinders

GED® test targets: Q.5.a, Q.5.b, Q.5.c; MP.2.b

Inside start: A property box holds a certain amount of stuff and is made from a certain amount of cardboard. The first is volume and the second is surface area: same box, two different measurements. (Prices and rules vary by facility; every number here is made up.)

What You’re Going to Learn

You’re going to calculate and reverse volume and surface-area formulas for rectangular prisms, other right prisms, and cylinders. Filling a solid and covering it are different jobs. We’re keeping them separate so the formulas don’t turn into a half-assed parts swap.

Why This Shit Matters

Capacity and exterior covering measure different things. Storage and construction models require both, along with careful interpretation of which surfaces are included. Volume fills a solid and surface area wraps it; confusing them orders enough paint to fill the tank or enough liquid to wallpaper it. That shit answers the wrong question. Identify the measurement before calculating.

Key Vocabulary

Volume: space within a solid, measured in cubic units.

Surface area: total area of exposed faces, measured in square units.

Prism: a solid with parallel congruent bases connected by side faces.

Cylinder: a solid with circular parallel congruent bases.

Base area B: area of one base.

Base perimeter p: boundary length of that base.

Let’s Learn the Damn Mathematics

Prisms Stack a Base through a Height

For any right prism, V = Bh, where B is base area and h is the perpendicular distance between bases. A rectangular prism has V = lwh and surface area 2lw + 2lh + 2wh. A cylinder has V = πr2h and total surface area 2πr2 + 2πrh. B means the whole base area, not whichever base length you happened to grab first, dammit. Identify the parts before feeding numbers into the formula.

Watch How This Shit Works

A rectangular prism 8 cm by 5 cm by 3 cm has volume 120 cm3 and surface area 158 cm2. A cylinder with r = 4 ft and h = 6 ft has volume 96π ft3 and total surface area 80π ft2. Keep the units attached: cubic units fill the solids, square units cover their surfaces. Don’t make one answer wear the other answer’s damn label.

Solve Backward

If a cylinder has volume 200π and height 8, then 8πr2 = 200π, so r2 = 25 and r = 5. Substitute the recovered dimension into the original formula. Solving backward isn’t enough; make the answer rebuild the damn volume before you accept it.

Missing Dimensions, Open Boxes, and Unfolded Cylinders

A fictional training program compares a closed rectangular storage box with an open-topped bin of the same dimensions. Both hold the same volume, but the open bin has one fewer surface to cover. The formula must match the object and the requested measurement, not just the name box. A cubic answer belongs to volume. A square answer belongs to covering. Make the unit match the damn question. A box doesn’t grow a lid, for crying out loud, just because the memorized formula included one.

Volume counts cubic units; surface area counts square units. Mixing them is like measuring a gallon jug in inches. A right prism stacks identical base layers. If base area is B and perpendicular height is h, volume V = Bh. For a rectangular prism, B = lw, so V = lwh. Surface area of a closed rectangular prism is SA = 2lw + 2lh + 2wh because each face has a matching opposite face. For any right prism, lateral faces unfold into rectangles whose combined width is the base perimeter p, so SA = ph + 2B. Lateral area alone is ph. Count exposed faces before adding them. An open top is not an invisible lid you still have to paint. Leave the absent bastard out of the surface-area total.

A cylinder stacks circular layers: V = πr2h. Its curved side unfolds to a rectangle with width equal to circumference 2πr and height h. Thus closed-cylinder surface area is SA = 2πrh + 2πr2. One open end removes one πr2 term. Radius is half the diameter. Perpendicular height is not a diagonal distance across the object. Those measurements aren’t interchangeable spare parts. Plug in the wrong damn one and a perfectly followed formula still produces the wrong result.

Picture the measurements before selecting a formula. For a can with radius 3 cm and height 8 cm, πr2h uses the circular base area times the number of height layers. The term 2πrh comes from unrolling the curved side into a rectangle whose width is the circumference 2πr. These meanings explain the formulas and help prevent mixing square and cubic units. The letters aren’t academic bullshit for its own sake; each term measures a specific part of the solid.

To recover a height from volume, use h = V/B. For a cylinder, h = V/(πr2), and r = √[V/(πh)] when V and h are known. From a closed cylinder’s surface area with known radius, h = (SA − 2πr2)/(2πr). From a rectangular prism’s surface area with l and w known, h = (SA − 2lw)/[2(l + w)]. Positive lengths and a positive remaining lateral area are necessary. Substitute back into the original formula to check. Make the recovered dimension rebuild the original quantity. A neat-looking answer doesn’t get to skip that damn check.

Watch How It Works

Example A — Rectangular box. A closed box is 4 ft long, 3 ft wide, and 2 ft high. V = 4 × 3 × 2 = 24 ft3. SA = 2(12) + 2(8) + 2(6) = 24 + 16 + 12 = 52 ft2. An open top removes the 12-ft2 top, giving 40 ft2. If volume 24 ft3 and base 12 ft2 were given instead, h = 24/12 = 2 ft. The unit and the stated dimensions have to do their own damn jobs; familiarity with a formula isn’t permission to swap them.

Watch out: Radius is half the diameter, and squaring the wrong one makes a fourfold mess.

Example B — Cylinder dimensions. A closed cylinder has radius 3 cm and surface area 66π cm2. Set 66π = 2π(3)h + 2π(32). Divide by π: 66 = 6h + 18. Subtract 18 and divide by 6: h = 8 cm. Volume is π(9)(8) = 72π cm3. Check surface area 48π + 18π = 66π cm2. If volume were 72π and height 8, r = √(72π/8π) = 3 cm, diameter 6 cm. The original surface area comes back, and radius stays distinct from diameter. The bastards don’t share a name just because they belong to the same circle.

Where People Get This Shit Wrong

Don’t confuse surface area with volume, radius with diameter, or base area B with one base length. Square units cover; cubic units fill. Those distinctions aren’t fussy academic bullshit. They decide what the formula is actually measuring.

What You Need to Remember

Find the base area first, use perpendicular height, keep π exact when useful, and label square or cubic units correctly. The formula gets easier to follow when every piece has a job. Don’t let an unlabeled number sneak into the damn calculation and impersonate a dimension.

Your Turn — Practice

1. A property box is 24 in by 16 in by 12 in. Find its volume and its total surface area (closed lid).

2. A cylinder has radius 3 cm and height 10 cm. Find its volume in terms of π and to the nearest tenth.

3. A rectangular prism has a volume of 360 cm3 and a base of 8 cm by 9 cm. Find its height.

Answer check: 1. V = 24 × 16 × 12 = 4,608 in3. SA = 2(384 + 288 + 192) = 1,728 in2. 2. V = π(9)(10) = 90π ≈ 282.7 cm3. 3. 360 ÷ 72 = 5 cm.

Wrong-answer roadmap: If you got 30π for problem 2, you used r instead of r2. Square the radius first. Reread Example B.




Chapter 22 — Pyramids, Cones, Spheres, and Composite Solids

GED® test targets: Q.5.d, Q.5.e, Q.5.f; MP.1.b

Inside start: A paper cone cup, a ball, and a tent shaped like a pyramid all come to a point or curve all the way around. They need their own formulas, and every measurement needs its correct label.

What You’re Going to Learn

You’re going to calculate volume and surface area of tapered and curved solids, distinguish perpendicular from slant height, and handle composite solids without double-counting hidden surfaces. Before the formulas start throwing letters around, give every damn measurement its correct job.

The Formulas and the Parts

Pyramid: V = Bh/3. Cone: V = πr2h/3 and total surface area = πr2 + πrs. Sphere: V = 4πr3/3 and surface area = 4πr2. The h in volume is perpendicular height; the s in cone surface area is slant height. Those two bastards are not interchangeable. Label them before substituting, not after the wrong measurement has already done the damage.

Composite Solids

Add nonoverlapping component volumes and subtract cutouts. For surface area, count only exposed faces. A cylinder joined to a hemisphere has an internal circular face that does not belong in the exposed total. Hidden joining faces aren’t extra surfaces waiting for you to paint them. Leave that shit out of the exposed-area count.

Watch How This Shit Works

A cone with r = 3 m and h = 4 m has V = 12π m3. Its slant height is 5 m, so total surface area = 24π m2. A square pyramid with base side 6 and height 4 has volume 48 cubic units. Volume uses perpendicular height; the cone’s surface area uses slant height in its side-area term. Same solid, different damn measurements.

Example C — Sphere. A ball has radius 6 cm. V = (4/3)π(63) = (4/3)(216)π = 288π ≈ 904.8 cm3. SA = 4π(62) = 144π ≈ 452.4 cm2. Backward: a sphere with surface area 100π has 4πr2 = 100π, so r2 = 25 and r = 5.

Example D — Composite solid. A grain silo is a cylinder (radius 3 m, height 10 m) topped by a hemisphere with the same radius. Volume = π(32)(10) + ½ · (4/3)π(33) = 90π + 18π = 108π ≈ 339.3 m3. Surface area, counting the floor: side 2π(3)(10) = 60π, dome ½ · 4π(32) = 18π, floor π(32) = 9π; total 87π ≈ 273.3 m2. The circle where the dome meets the cylinder is hidden inside, so it is not counted.

Example E — Cone height from volume. A cone has volume 48π in3 and radius 4 in. (1/3)π(42)h = 48π, so 16h/3 = 48 and h = 9 in.

Common Mistakes and How to Avoid Them

Using slant height for volume. Cone and pyramid volume use the perpendicular height h; slant height s belongs only in the cone’s surface-area formula.

Forgetting the 1/3. A cone or pyramid holds one third of the cylinder or prism with the same base and height.

What You Need to Remember

Mark radius, perpendicular height, slant height, bases, and hidden joining faces before choosing a formula. The picture needs labels before the calculation needs numbers. Give each part the right damn name and the formulas become a lot less mysterious.

Your Turn — Practice

1. A cone-shaped paper cup has radius 1.5 in and height 4 in. Find its volume in terms of π and to the nearest tenth.

2. Find the volume of a sphere with radius 3 in terms of π.

3. A square pyramid has a base side of 10 m and a height of 12 m. Find its volume.

Answer check: 1. V = (1/3)π(2.25)(4) = 3π ≈ 9.4 in3. 2. V = (4/3)π(27) = 36π. 3. V = (100 × 12) ÷ 3 = 400 m3.

Wrong-answer roadmap: If you got 1,200 m3 for problem 3, you forgot the 1/3. A pyramid holds one third of the prism with the same base and height. Reread “The Formulas and the Parts.”

Unit 5 Check (Math)

These use outside settings, like the real test. Work them on your own.

1. A cylinder has radius 5 and volume 250π. Find its height.

2. Find the surface area of a sphere with radius 2, in terms of π.

3. A cube with side 4 has a square pyramid of height 3 on top (same base). Find the total volume.

Answer check: 1. 25πh = 250π, so h = 10. (Ch 21) 2. 4π(4) = 16π. (Ch 22) 3. 64 + (16 × 3) ÷ 3 = 64 + 16 = 80. (Ch 22)

Ready to move on: get all three right. If you miss one, go back to the chapter named in its answer. With three questions, our 80% study goal means all three, on your first try, without help.




Unit 6 — Q.6 Interpret and create data displays

Official indicators (GED Assessment Guide for Educators, October 2020, word for word): Q.6.a Represent, display, and interpret categorical data in bar graphs or circle graphs. Q.6.b Represent, display, and interpret data involving one variable plots on the real number line including dot plots, histograms, and box plots. Q.6.c Represent, display, and interpret data involving two variables in tables and the coordinate plane including scatter plots and graphs.




Chapter 23 — Tables, Graphs, and Data Displays

GED® test targets: Q.6.a, Q.6.b, Q.6.c; MP.4.c

Inside start: A newsletter chart shows how many library books were borrowed each month. Before you trust it, you read the title, the labels, and the scale. That habit is this chapter. (Prices and rules vary by facility; every number here is made up.)

Read the Labels Before the Graph Starts Talking Shit

A data display can be mathematically accurate and still mislead if you ignore its title, scale, units, categories, or sample. Read all of them before deciding what the picture says. A truncated axis can make a small difference look enormous; a missing denominator can make a percentage meaningless. Don’t let a dramatic-looking graph talk you into unsupported bullshit.

Categorical Displays

Bar graphs compare categories with separated bars. Circle graphs show each category as a share of one whole. If a fictional survey of 20 people reports 8 construction, 6 culinary, 4 office, and 2 undecided, the shares are 40%, 30%, 20%, and 10%. State the total. Forty percent of what is not a philosophical question; it’s the missing information that keeps the percentage from becoming bullshit.

[image: ]

Drawing: the fictional survey above as a bar graph. Read the labels first; each bar’s height is a number of people, and the four bars add up to 20.

One-Variable Numerical Displays

Dot plots show individual values on a number line. Histograms group numerical values into nonoverlapping intervals. Box plots summarize minimum, first quartile, median, third quartile, and maximum. Choose the display that answers the question without hiding how the data are distributed. A tidy picture isn’t worth a damn if it conceals the information you actually need.

Two-Variable Displays

Scatter plots show paired numerical values on coordinate axes. An upward pattern suggests positive association; a downward pattern suggests negative association. Association does not prove causation. Two quantities moving together don’t automatically tell you what the hell caused either one. A line graph fits ordered change, often over time, but connecting unrelated categories invents a sequence that may not exist.

Watch How This Shit Works

Suppose weekly practice hours 1, 2, 3, and 4 pair with scores 50, 58, 61, and 70. Plot (1,50), (2,58), (3,61), and (4,70). The variables rise together, but the score changes 8, 3, and 9 points, so the data do not follow one exact linear rule. The graph shows an observed pattern, not a guaranteed result. Don’t turn four plotted points into a promise the damn data never made.

Create the Display Honestly

Use equal intervals, label both axes, include units, and choose a scale that fits the data without manufacturing drama. For grouped data, make interval boundaries clear so no value gets counted twice. For category shares, verify that the parts total the stated whole. The display is supposed to clarify the evidence, not dress it up in misleading bullshit.

Where People Get This Shit Wrong

Don’t treat category labels as measurements. Don’t infer cause from a trend. Don’t compare bar heights without reading the scale. And don’t use a circle graph when the categories aren’t parts of one whole. The picture serves the data, not the other damn way around.

What You Need to Remember

Match the display to the data type, label it completely, read the scale, and interpret only what the evidence supports. The graph doesn’t get to invent a conclusion, and neither do we. Make the damn labels and evidence do the talking.

 

More Worked Displays

Example — Circle graph (Q.6.a). A fictional monthly budget of $2,000 is shown as a circle graph: rent 40%, food 25%, transportation 15%, other 20%. Food = 0.25 × 2,000 = $500. The rent slice’s angle = 0.40 × 360° = 144°. All slices must total 100% (360°).

Example — Histogram (Q.6.b). Nine test scores: 61, 67, 72, 75, 78, 81, 84, 88, 93. Using equal intervals: 60–69 has 2, 70–79 has 3, 80–89 has 3, and 90–99 has 1. A histogram’s bars touch because the intervals cover a continuous number line.

Example — Box plot (Q.6.b). Data: 3, 5, 6, 8, 9, 11, 14. Minimum 3; Q1 = 5 (median of 3, 5, 6); median 8; Q3 = 11 (median of 9, 11, 14); maximum 14. The box runs from 5 to 11, so the interquartile range is 6; the whiskers reach 3 and 14.

Example — Scatter plot (Q.6.c). Hours studied and scores: (1, 62), (2, 68), (3, 71), (4, 79), (5, 84). As hours increase, scores tend to increase: a positive association. The points are not exactly on a line, so say “tend to,” and remember that association alone does not prove cause.

Your Turn — Practice

1. A dot plot shows letters received on 7 mail days: 0, 1, 1, 2, 2, 2, 4. What are the mode and the median?

2. In a circle graph, 30% of 250 students chose math as their favorite subject. How many students is that?

3. A box plot shows minimum 10, Q1 15, median 20, Q3 28, maximum 40. Find the interquartile range and the range.

Answer check: 1. Mode 2; median 2 (the 4th of 7 values). 2. 0.30 × 250 = 75 students. 3. IQR = 28 − 15 = 13. Range = 40 − 10 = 30.

Wrong-answer roadmap: If you gave 20 as the IQR, you used the median. The IQR is Q3 minus Q1. Reread “One-Variable Numerical Displays” and the box plot example.

Unit 6 Check (Math)

These use outside settings, like the real test. Work them on your own.

1. A bar graph shows 12 votes for A, 18 for B, and 10 for C. What percent voted for B?

2. Find the median of 2, 4, 4, 5, 7, 9, 10.

3. Data pairs are (1, 10), (2, 8), (3, 7), (4, 5). Describe the association.

Answer check: 1. 18 ÷ 40 = 45%. (Ch 23) 2. 5. (Ch 23) 3. Negative: as x increases, y decreases. (Ch 23)

Ready to move on: get all three right. If you miss one, go back to the chapter named in its answer. With three questions, our 80% study goal means all three, on your first try, without help.




Unit 7 — Q.7 Calculate and use mean, median, mode and weighted average

Official indicators (GED Assessment Guide for Educators, October 2020, word for word): Q.7.a Calculate the mean, median, mode and range. Calculate a missing data value, given the average and all the missing data values but one, as well as calculating the average, given the frequency counts of all the data values, and calculating a weighted average.




Chapter 24 — Mean, Median, Mode, Range, and Weighted Averages

GED® test targets: Q.7.a; MP.4.a

Inside start: Your last five practice scores were 140, 150, 145, 160, and 155. What is your typical score? Mean, median, and mode each answer that question in a different way. (Prices and rules vary by facility; every number here is made up.)

What You’re Going to Learn

You’re going to calculate and use mean, median, mode, range, weighted averages, and missing values without letting one statistic impersonate the whole dataset. One number can summarize something useful. It cannot tell the whole damn story by itself.

The Real Math Words

Mean is total divided by count. Median is the middle ordered value, or the average of the two middle values. Mode is the most frequent value. Range is maximum minus minimum. A weighted mean lets some values count more than others.

Watch How This Shit Works

For 2, 3, 3, 4, 8: mean = 20/5 = 4, median = 3, mode = 3, and range = 8 − 2 = 6. The 8 pulls the mean above the median. That difference is information, not a malfunction. The statistics aren’t having a damn argument; each one is reporting a different feature of the same data.

Frequency and Weighted Means

If 2 occurs once, 3 twice, and 5 three times, the total is 23 across 6 values, so mean = 23/6 ≈ 3.833. Count every occurrence, not just the three different numbers standing there looking innocent. For scores 70 and 90 weighted 40% and 60%, the weighted mean is 0.40(70) + 0.60(90) = 82. The weights tell you how much each score counts. Ignore them and you answer a different damn question.

Recover a Missing Value

If six values must average 15, their total must be 90. If five known values total 74, the missing value is 16. Rebuild the required total, then find the missing piece. No guessing bullshit needed. Check that (74 + 16)/6 = 15. The value has to restore the stated mean, not merely look reasonable beside the other numbers.

Where People Get This Shit Wrong

Sort before finding a median. The middle of an unsorted list is just whatever number happened to land there, not the damn median. Do not divide a frequency total by the number of categories. Do not average group means equally when group sizes differ. Count the observations the calculation actually represents.

What You Need to Remember

Choose the statistic that answers the question, show the total and count, and check that an average fits the data’s scale. Don’t grab a mean just because it’s the first formula you remember. Give the damn question the summary it actually asks for.

Your Turn — Practice

1. Weekly commissary spending was $12, $15, $9, $15, and $19. Find the mean, median, mode, and range.

2. The mean of five test scores is 80. Four scores are 76, 85, 90, and 72. What is the fifth?

3. Tests count 40% and homework 60%. A student has 85 on tests and 90 on homework. What is the weighted average?

Answer check: 1. Mean $70 ÷ 5 = $14. Median $15. Mode $15. Range $10. 2. 5 × 80 = 400; 400 − 323 = 77. 3. 0.4(85) + 0.6(90) = 34 + 54 = 88.

Wrong-answer roadmap: If you got 87.5 for problem 3, you averaged 85 and 90 equally. Weighted averages use the weights. Reread “Frequency and Weighted Means.”




Chapter 25 — Integrated Quantitative Reasoning with Data and Averages

GED® test targets: Q.7.a, Q.6.c; MP.5.c

Inside start: A class tally shows how many books each person read this month. One number, like the average, can sum it up, but you still need the tally to know what that average means.

What You’re Going to Learn

You’re going to combine data displays and summary statistics to answer multistep questions, recover missing values, and explain what the evidence does and does not support. The calculation tells you something specific. We’re not letting it wander off and make up extra bullshit.

Connect the Display to the Calculation

A table, graph, or plot organizes evidence; a statistic summarizes part of it. Read labels, units, sample size, and scale before calculating. A mean without the distribution can hide clusters, gaps, or one loud-ass outlier. Look at the data before trusting the summary to tell you what the hell is happening.

Missing Values from a Mean

If five scores have mean 12, their total must be 60. If four known scores total 47, the missing score is 13. The equation is (47 + x)/5 = 12. Rebuild the total first instead of guessing. The mean already tells you what the complete pile must add up to; use that damn information.

Compare Groups Honestly

When groups have different sizes, combine totals or use a weighted average. If 2 people average 70 and 3 people average 90, the combined mean is [2(70) + 3(90)]/5 = 82, not 80. The groups don’t get equal weight just because there are two of them. Each observation counts, and the calculation has to respect that instead of pulling equal-weight bullshit.

Does the Damn Conclusion Follow?

Association does not prove causation. A sample may not represent a population. A truncated axis can exaggerate a difference. State only what the data support and identify missing information when a unique conclusion is impossible. A convincing-looking display doesn’t give an unsupported claim a damn permission slip.

Common Mistakes and How to Avoid Them

Averaging values without their frequencies. If 5 people borrowed 1 book and 2 people borrowed 2, multiply each value by how many people had it before you divide.

Claiming cause from a pattern. A scatter plot can show that two things change together; it cannot prove that one causes the other.

What You Need to Remember

Translate summaries back into totals, counts, and units; use weights when observations do not count equally; and separate evidence from assumption. Keep those pieces visible. A tidy average built on the wrong count is still bullshit, and a guess doesn’t become evidence because somebody put it beside a graph.

Your Turn — Practice

1. Ten people report books borrowed this month: 3 people borrowed 0, 5 borrowed 1, and 2 borrowed 2. What is the mean number of books?

2. The mean of 5 scores is 80. Four of the scores are 72, 85, 90, and 78. What is the fifth score?

3. A scatter plot shows heating cost falling as outdoor temperature rises. Is the association positive or negative?

Answer check: 1. (0 + 5 + 4) ÷ 10 = 0.9 books. 2. 5 × 80 = 400, and 400 − (72 + 85 + 90 + 78) = 400 − 325 = 75. 3. Negative: as one variable increases, the other tends to decrease.

Wrong-answer roadmap: If you got 1 for problem 1, you averaged 0, 1, and 2 without using the frequencies. Reread “Common Mistakes and How to Avoid Them.”

Unit 7 Check (Math)

These use outside settings, like the real test. Work them on your own.

1. Scores: 2 appears 3 times, 3 appears 5 times, 5 appears 2 times. Find the mean.

2. The mean of four numbers is 12. Three of them are 10, 14, and 9. Find the fourth.

3. A 3-credit class earns 4 points and a 2-credit class earns 3 points. Find the weighted average.

Answer check: 1. (6 + 15 + 10) ÷ 10 = 3.1. (Ch 24) 2. 48 − 33 = 15. (Ch 24) 3. (12 + 6) ÷ 5 = 3.6. (Ch 24)

Ready to move on: get all three right. If you miss one, go back to the chapter named in its answer. With three questions, our 80% study goal means all three, on your first try, without help.




Unit 8 — Q.8 Utilize counting techniques and determine probabilities

Official indicators (GED Assessment Guide for Educators, October 2020, word for word): Q.8.a Use counting techniques to solve problems and determine combinations and permutations. Q.8.b Determine the probability of simple and compound events.




Chapter 26 — Counting Methods, Permutations, Combinations, and Probability

GED® test targets: Q.8.a, Q.8.b; MP.1.e

Inside start: A number cube in a board game lands on 6 about one roll in six. Counting the possible outcomes and turning them into probabilities is the job of this chapter. (Prices and rules vary by facility; every number here is made up.)

What You’re Going to Learn

You’re going to use organized counting, distinguish permutations from combinations, and calculate theoretical and experimental probabilities with and without replacement. Before counting anything, pin down the experiment. The answer changes when the rules change; probability doesn’t get to pretend that shit is a minor detail.

Build the Sample Space First

A sample space lists every possible outcome in the stated experiment. If there are 3 morning choices and 2 afternoon choices, the multiplication principle gives 3 × 2 = 6 ordered schedules, provided every pairing is allowed. That condition matters. Remove prohibited outcomes before using the total as a denominator. An impossible pairing doesn’t get counted just because multiplication made it easy to sneak the bastard in.

Permutations and Combinations

Order matters in a permutation and does not matter in a combination. Choosing a chair and secretary from 5 people gives 5P2 = 5 × 4 = 20. Choosing two equal-role representatives gives 5C2 = 10 because each pair would otherwise be counted twice. Same people, different selection jobs. Don’t count a pair twice when switching their order changes absolutely jack shit.

Probability Without Bullshit

For equally likely outcomes, P(event) = favorable outcomes/total outcomes, between 0 and 1. Use P(not E) = 1 − P(E). For independent events, multiply probabilities. Without replacement, update both the favorable count and the total after the first draw. The first draw changes what’s left. Don’t let yesterday’s denominator hang around like a stubborn bastard who refuses to admit the situation changed.

Watch How This Shit Works

A bag has 3 blue and 2 white tokens. The probability of two blue draws without replacement is (3/5)(2/4) = 3/10. With replacement it is (3/5)(3/5) = 9/25. Those are different experiments, so they get different answers. Put the token back and the original counts return. Leave it out and the next draw faces a different damn bag.

Experimental Probability

Experimental probability is observed frequency divided by the number of trials. Compare it with theoretical probability, but do not demand a small experiment match the theoretical value exactly. More trials usually produce a more stable estimate. Theory isn’t a promise that a handful of trials will behave on command. A small sample can bounce around like a stubborn bastard without making the calculation wrong.

Common Mistakes and How to Avoid Them

Counting orders when order does not matter. Choosing 2 of 5 people for equal roles gives 10 ways, not 20.

Forgetting to update after a draw without replacement. Both the favorable count and the total go down by one before the next draw.

What You Need to Remember

Define the experiment, decide whether order matters, build or count the sample space, update changing totals, and check that the probability stays between 0 and 1. If the answer lands outside that range, something is screwed up. Check the counts and the experiment before trusting the fraction.

More Counting and Probability

Counting principle: a menu with 3 entrées, 2 sides, and 4 drinks makes 3 × 2 × 4 = 24 different meals.

Permutations (order matters): 4 books can be lined up on a shelf in 4 × 3 × 2 × 1 = 24 ways. Choosing a president and a secretary from 5 people gives 5 × 4 = 20 ways.

Factorial notation: n! (read “n factorial”) means n × (n − 1) × … × 2 × 1, so 4! = 4 × 3 × 2 × 1 = 24. By agreement, 0! = 1. The number of ordered arrangements of r items chosen from n is nPr = n!/(n − r)!; for 5P2 that is 5!/3! = 120/6 = 20. The number of selections when order does not matter is nCr = n!/[r!(n − r)!]; for 5C2 that is 120/(2 × 6) = 10. These are the same answers as the counting above, written the way the formula sheet writes them.

Combinations (order does not matter): choosing 2 of those 5 people for a committee gives 20 ÷ 2 = 10 ways, because each pair was counted twice (AB and BA).

Compound probability: for independent events, multiply. P(heads on a coin and 6 on a number cube) = 1/2 × 1/6 = 1/12. For dependent events, update after each draw. From 3 red and 2 black cards, P(two reds without replacement) = 3/5 × 2/4 = 6/20 = 3/10.

Your Turn — Practice

1. A fictional commissary meal deal lets you pick 1 of 4 soup flavors and 1 of 3 snacks. How many different combinations are there?

2. You roll a number cube twice. What is the probability of an even number on the first roll and a 5 on the second?

3. How many ways can you choose 3 books from 6 if order does not matter?

Answer check: 1. 4 × 3 = 12. 2. 1/2 × 1/6 = 1/12. 3. (6 × 5 × 4) ÷ (3 × 2 × 1) = 20.

Wrong-answer roadmap: If you got 120 for problem 3, you counted orders. When order does not matter, divide by the number of ways to arrange the 3 books. Reread “Permutations and Combinations.”

Unit 8 Check (Math)

These use outside settings, like the real test. Work them on your own.

1. How many ways can 3 of 5 runners finish first, second, and third?

2. What is the probability of two heads in two coin flips?

3. How many ways can you choose 2 of 4 people for a team?

Answer check: 1. 5 × 4 × 3 = 60. (Ch 26) 2. 1/2 × 1/2 = 1/4. (Ch 26) 3. (4 × 3) ÷ 2 = 6. (Ch 26)

Ready to move on: get all three right. If you miss one, go back to the chapter named in its answer. With three questions, our 80% study goal means all three, on your first try, without help.




Unit 9 — A.1 Write, evaluate, and compute with expressions and polynomials

Official indicators (GED Assessment Guide for Educators, October 2020, word for word): A.1.a Add, subtract, factor, multiply and expand linear expressions with rational coefficients. A.1.b Evaluate linear expressions by substituting integers for unknown quantities. A.1.c Write linear expressions as part of word-to-symbol translations or to represent common settings. A.1.d Add, subtract, multiply polynomials, including multiplying two binomials, or divide factorable polynomials. A.1.e Evaluate polynomial expressions by substituting integers for unknown quantities. A.1.f Factor polynomial expressions. A.1.g Write polynomial expressions as part of word-to-symbol translations or to represent common settings. A.1.h Add, subtract, multiply and divide rational expressions. A.1.i Evaluate rational expressions by substituting integers for unknown quantities. A.1.j Write rational expressions as part of word-to-symbol translations or to represent common settings.




Chapter 27 — Substitution, Evaluating Expressions, and Formulas

GED® test targets: A.1.b, A.1.e, A.1.i; MP.4.b

Inside start: If soups cost $1.10 each, the cost of n soups is 1.10n. Put in n = 8 and you get $8.80. Replacing a letter with a number like that is substitution. (Prices and rules vary by facility; every number here is made up.)

What You’re Going to Learn

You’re going to substitute signed numbers into linear, polynomial, and rational expressions and evaluate formulas in the correct order. The letters hold places for inputs. Replace them carefully, then follow the operations; don’t let a negative sign turn substitution into a damn identity crisis.

Why This Shit Matters

An expression becomes a numerical prediction when its inputs are known. Substitution is also how you test a proposed solution or check a formula. It turns a general rule into a specific result. Skip the parentheses and negative inputs start vandalizing the whole damn expression. Keep the input intact while you replace the letter.

Key Vocabulary

Evaluate: find the value for specified inputs.

Substitute: replace a variable by a given number.

Input: the value supplied to a rule.

Output: the resulting value.

Restriction: a value that is excluded or a condition that must hold.

Let’s Learn the Damn Mathematics

Substitute the value everywhere the variable appears—everywhere means every damn place. A fictional education supply model is C = 4 + 1.5n dollars for n packets. If n = 8, replace n with 8: C = 4 + 1.5(8) = 4 + 12 = 16. The fixed four dollars is included once. Substitution uses the existing rule; it does not change the rule to fit a desired answer. Copy the expression before replacing anything. A copied mistake can grow into a very tidy pile of shit.

Parentheses keep a negative input from leaking into the wrong operation. First copy the expression accurately. Replace every occurrence of a variable with the same input. Put negative inputs in parentheses so their sign stays attached. Then follow order of operations, keeping full numerator and denominator groups. In 2x² − 3x, x = −2 gives 2(−2)² − 3(−2), not 2(−2²) − 3(−2). Squaring the entire negative input gives a positive square.

Evaluate denominators before division. In (x + 1)/(x − 3), x = 3 is excluded, because it makes the denominator zero. Other values may also be excluded by a physical context. A formula with distance divided by time needs a nonzero time interval, and a count of actual people must be a whole number. The algebraic restriction and the real-world restriction both matter. Neither gets to take the day off because the substitution looks easy.

A formula may contain several variables. Label each value with its meaning and unit before replacing the letters. In d = rt, rate 45 miles per hour and time 2/3 hour give 30 miles. Do not insert 40 minutes directly as t while leaving the rate per hour. Substitution does not automatically correct incompatible units. The calculator will multiply the wrong units without giving a damn; you have to match them first.

Watch How It Works

Example A — Polynomial input. Evaluate p(x) = x2 − 4x + 1 at x = −3. Replace: (−3)2 − 4(−3) + 1 = 9 + 12 + 1 = 22. Check by treating the two products separately: the square is positive and subtracting a negative product adds 12. Parenthesize the negative input every damn time, or that squared term and the product sign will start swapping identities like thieves in a dark parking lot.

Example B — Rational input. Evaluate (2n + 4)/(n − 1) for n = 3. Numerator = 2(3) + 4 = 10. Denominator = 3 − 1 = 2. Value = 10/2 = 5. At n = 1 it is undefined. The output does not become zero merely because the denominator does. A zero denominator stops the division; it doesn’t hand you a convenient damn answer.

Common Mistakes and How to Avoid Them

Dropping the parentheses around a negative input. For x = −3, x2 is (−3)2 = 9, not −9.

Ignoring the order of operations after substituting. Powers come first, then multiplication and division, then addition and subtraction.

Lesson Summary

Put each input in parentheses, substitute it for its variable, and follow the order of operations. Check restrictions first: an input that makes a denominator zero gives an undefined value, not zero.

Your Turn — Practice

1. A fictional phone account charges $0.20 per minute: C = 0.20m. Find C when m = 45.

2. Evaluate 3x2 − 2x + 5 when x = −2.

3. Evaluate (x + 6)/(x − 1) when x = 4.

Answer check: 1. 0.20 × 45 = $9.00. 2. 3(4) + 4 + 5 = 21. 3. 10/3, or about 3.33.

Wrong-answer roadmap: If you got −3 for problem 2, you squared −2 as −4: 3(−4) + 4 + 5 = −3. Put negative inputs in parentheses: (−2)2 = 4, so the answer is 21. Reread Example A.




Chapter 28 — Distributive Property and Linear Expressions

GED® test targets: A.1.a, A.1.c; MP.2.a

Inside start: Two people each get x pencils plus 4 erasers. Together they have 2(x + 4) = 2x + 8 items. Multiplying through a group like that is the distributive property.

What You’re Going to Learn

You’re going to expand, factor, add, and subtract linear expressions with rational coefficients, and combine only like terms. Only like terms. Algebra doesn’t let unlike pieces merge just because you’re tired of looking at the bastards.

Why This Shit Matters

Algebraic expressions often look different while describing the same amount. Rewriting makes relationships easier to compare and prepares equations for solving. Distribution moves a factor through every term. Miss one and the expression has a mathematical deadbeat hiding from payroll. Every term gets its multiplication, dammit—not just the first one.

Key Vocabulary

Like terms: terms with the same variable part and exponents.

Linear expression: an expression whose variable terms have first power only.

Expand: distribute multiplication across grouped terms.

Factor: rewrite as a product.

Equivalent expressions: expressions with equal values for every allowed input.

Let’s Learn the Damn Mathematics

Two fictional classes each use n sheets for notes and 3 sheets for instructions. Total sheets can be written 2(n + 3) or 2n + 6. Both count two groups of notes and two groups of three instruction sheets. The grouping explains why multiplication reaches both terms. The outside factor has to visit every term. No term gets to duck the multiplication.

The distributive property says a(b + c) = ab + ac. It also applies to subtraction and negative factors. For −3(2x − 5), multiply −3 by 2x to get −6x and by −5 to get +15. To factor, find a shared multiplier: 6x + 9 = 3(2x + 3). Factoring reverses expansion without changing value. A minus before a group changes every sign in that group; it is not selectively employed. The little bastard has to finish the whole job.

Like terms have the same variable part: 3x and −5x combine as −2x because they count the same type of unit. The terms 3x and 3x2 are unlike. Constants combine with constants. Add expressions by removing addition parentheses and collecting like terms. Subtract an expression by distributing −1 to every term inside its parentheses. Rational coefficients follow the same arithmetic rules as numerical fractions. The letters don’t suspend the damn fraction rules, and the powers don’t get to swap identities.

Equivalent expressions agree for all allowed inputs. Checking two or three inputs can expose an error but cannot prove general equivalence by itself. Distribution and valid arithmetic explain the equivalence. A counterexample is enough to disprove a claimed rule: 2(x + 3) = 2x + 3 fails at x = 0 because 6 ≠ 3. One failed input knocks that bullshit claim down. A few successful inputs don’t prove every possible case.

Watch How It Works

Example A — Academic subtraction. Simplify (5x − 2) − (2x + 7). Distribute the subtraction: 5x − 2 − 2x − 7. Combine like terms: 3x − 9. At x = 4, the original gives 18 − 15 = 3; the simplified form gives 12 − 9 = 3. The check supports the work; the distribution explains it. Checking one input can catch bullshit, but valid properties establish equivalence for all allowed inputs.

Example B — Fractional coefficients. Expand (3/4)(8x − 12) + x/2. Products are 6x − 9, then add x/2. Since 6x = 12x/2, the result is 13x/2 − 9. Factored form is (1/2)(13x − 18). Check x = 2: original = (3/4)(4) + 1 = 4; simplified = 13 − 9 = 4. Same input, same result. The fractional coefficient didn’t invent a new kind of distribution; it follows the same damn property.

Common Mistakes and How to Avoid Them

Distributing to only the first term. 4(x − 2) is 4x − 8, not 4x − 2.

Losing the minus sign in front of a group. −(2x + 7) is −2x − 7; the minus reaches every term inside.

Lesson Summary

Distribute a factor to every term in the group, treat subtracting a group as multiplying it by −1, and combine only like terms. Check by putting the same input into the original and the simplified expressions.

Your Turn — Practice

1. You buy n soups at $1.10 each and 2 coffees at $4.50 each. Write an expression for the total cost.

2. Simplify 4(3x − 2) − 5x.

3. Factor 12x + 18.

Answer check: 1. 1.10n + 9.00. 2. 12x − 8 − 5x = 7x − 8. 3. 6(2x + 3).

Wrong-answer roadmap: If you got 7x − 2, you multiplied only the first term by 4. Distribute to every term. Reread Example A.




Chapter 29 — Polynomial and Rational Expression Foundations

GED® test targets: A.1.d, A.1.f, A.1.g; MP.4.b

Inside start: A notebook cover x inches wide and x + 2 inches long has area x(x + 2) = x2 + 2x square inches. Multiply it out and an x2 appears. Expressions built from powers like that are polynomials.

What You’re Going to Learn

You’re going to recognize polynomials and rational expressions, perform basic polynomial operations, and identify restrictions before simplifying rational expressions. Name what you’re working with first. Otherwise a denominator can sneak division-by-zero bullshit into an expression that looks perfectly harmless.

Why This Shit Matters

Quadratics, area models, and ratios with changing quantities use more than linear expressions. This lesson opens up that structure; the advanced algebra chapters develop it further. Mishandle the terms now and the same little bastard of an error comes back carrying heavier mathematics.

Key Vocabulary

Polynomial: a sum of terms with nonnegative whole-number variable exponents.

Binomial: a polynomial with two terms.

Degree: the highest variable exponent in a one-variable polynomial after like terms are combined.

Rational expression: a quotient of polynomials.

Domain restriction: an excluded input, often from a zero denominator.

Let’s Learn the Damn Mathematics

A fictional rectangular storage label has width x cm and length x + 2 cm. Its area is x(x + 2) = x2 + 2x cm2. That square term appears because two changing lengths multiply. A share of 30 sheets among x people is 30/x, a quotient rather than a polynomial. The familiar meanings explain why the algebraic forms differ. A square term is a different shelf from a linear term. Stop piling unlike powers together; they don’t become the same damn thing because you want fewer terms.

Add or subtract polynomials by matching powers. The terms x2 and x do not combine. Multiply a monomial across each term using the distributive property and exponent rules. Multiply two binomials by giving each term in the first a product with every term in the second. For (x + 2)(x + 3), products are x2, 3x, 2x, and 6; combining gives x2 + 5x + 6. Every term in the first factor multiplies every term in the second. Every damn term. FOIL is a four-product record, not a substitute for distribution.

Understand factorable polynomial division by reversing multiplication. If x2 + 5x + 6 = (x + 2)(x + 3), then (x2 + 5x + 6)/(x + 2) = x + 3 for x ≠ −2. The excluded input stays excluded even though the simplified expression alone could be evaluated there. Cancellation doesn’t issue a damn pardon for division by zero. You’re simplifying an existing quotient, not redefining it at its missing input.

Carry restrictions through simplification like hazardous cargo paperwork. A rational expression follows the same rules as a numerical fraction, but identify denominator zeros first. You may cancel shared factors, not selected terms inside a sum. For (x2 + 2x)/x, factor the numerator x(x + 2), then cancel x for x ≠ 0. But (x + 2)/x cannot become 2; its numerator is not a product containing x as a factor of the whole. Crossing out matching-looking symbols isn’t cancellation. It’s algebraic bullshit with pencil marks.

Work one layer at a time in a rational expression. For (2x2 + 6x)/(2x), first record x ≠ 0 because the original denominator is 2x. Next factor the numerator: 2x(x + 3). Then cancel the common factor 2x, leaving x + 3, but keep x ≠ 0. At x = 4, the original gives 56/8 = 7 and the simplified form gives 4 + 3 = 7. At x = 0, the original is still undefined. That restriction doesn’t take a hike when the factor disappears; cancellation does not repair the missing input.

Watch How It Works

Example A — Polynomial operations. Subtract (2x2 − 3x + 1) from (5x2 + x − 4). Write 5x2 + x − 4 − 2x2 + 3x − 1 = 3x2 + 4x − 5. At x = 1, original difference is 2 − 0 = 2 and result is 3 + 4 − 5 = 2. The subtraction sign also has to reach the whole expression being subtracted. It doesn’t get to clock out after bothering the first damn term.

Watch out: Factors cancel; random pieces of sums do not.

Example B — Rational model. A fictional $24 fixed supply amount plus $3 per participant is shared equally among n participants. Per-person expression is (24 + 3n)/n = 24/n + 3, n > 0 with whole-number n. At n = 8, cost is 24/8 + 3 = $6 per person. Check total: 8 × 6 = 48 dollars, matching 24 + 3(8). The fixed amount gets shared; the per-participant amount stays per participant. Keep those jobs separate so the expression doesn’t start billing imaginary bullshit.

Common Mistakes and How to Avoid Them

Combining unlike powers. x2 + x is not x3 and not 2x2; they are different kinds of terms.

Canceling terms instead of factors. (x + 6)/6 is not x + 1 or x; only common factors cancel.

Lesson Summary

A polynomial is a sum of terms with whole-number powers. Add or subtract by combining like terms, and multiply by distributing every term. A rational expression is a quotient of polynomials; list the inputs that make its denominator zero before you simplify.

Your Turn — Practice

1. A towel is (x + 4) inches long and (x + 2) inches wide. Write its area as a polynomial.

2. Subtract: (2x2 + 5x − 3) − (x2 − 2x + 4).

3. Factor x2 − 9x + 20.

Answer check: 1. (x + 4)(x + 2) = x2 + 6x + 8. 2. x2 + 7x − 7. 3. (x − 4)(x − 5).

Wrong-answer roadmap: If you got x2 + 3x + 1 for problem 2, you did not change the sign of every term you subtracted. Reread Example A.




Chapter 30 — Rational Expressions and Undefined Values

GED® test targets: A.1.h, A.1.i, A.1.j, Q.2.d; MP.4.b

Inside start: Splitting a $24 order evenly among n people gives 24/n dollars each. With 4 people it’s $6 each. With 0 people the split makes no sense, and that is what an undefined value is.

What You’re Going to Learn

You’re going to write and evaluate rational models, simplify rational expressions, perform all four operations, and retain original and operation-specific restrictions. The fraction rules still work. The extra job is keeping every forbidden input on the record so cancellation doesn’t sneak division-by-zero bullshit past you.

Why This Shit Matters

Shared costs, rates, and algebraic comparisons often have a changing denominator. The rules of fractions still apply, but excluded inputs need deliberate attention. Rational expressions are fractions with algebra inside. Denominator restrictions stay active even after a factor disappears from sight. Out of sight does not mean legally cleared, dammit.

Key Vocabulary

Rational expression: a polynomial divided by a nonzero polynomial.

Excluded value: an input making an original denominator zero or a divisor expression zero.

Least common denominator: a common denominator containing every required factor.

Complex fraction: a fraction containing another fraction in its numerator or denominator.

Let’s Learn the Damn Mathematics

A fictional training project has $60 of fixed materials and $4 of consumables per participant. Equal cost per participant is C(n) = (60 + 4n)/n = 60/n + 4, where n is a positive whole count. The fixed cost is spread more widely as n increases, while the four-dollar share remains. The rational expression captures a relationship that one constant unit rate cannot. Restrictions belong to the original expression. Write them before simplification hides the damn evidence.

For multiplication and division, factor numerators and denominators first, list original denominator exclusions, and cancel only common factors. Multiply remaining numerators and denominators. To divide by a rational expression, multiply by its reciprocal, but also exclude inputs making that entire divisor zero or undefined. A cancelled factor may hide an old exclusion; keep it in the final statement. The factor can disappear from the calculation without taking its damn restriction with it.

For addition and subtraction, factor each denominator first, then build the least common denominator using every factor needed at its greatest required power. Record values that make any original denominator zero. For denominators x and x + 1, no factor is shared, so the least common denominator is x(x + 1), with x ≠ 0, −1. Don’t leave a needed factor out because the denominator already looks big enough. This isn’t a damn appearance contest; both fractions need the same unit.

Rewrite each fraction by multiplying its numerator and denominator by the factor it’s missing. For 2/x + 3/(x + 1), the first fraction is missing x + 1, so it becomes 2(x + 1)/[x(x + 1)]. The second is missing x, so it becomes 3x/[x(x + 1)]. Now the units match and the numerators can combine: [2(x + 1) + 3x]/[x(x + 1)]. Multiply top and bottom together. Changing only the denominator changes the damn value instead of producing an equivalent fraction.

For subtraction, put the entire numerator being subtracted in parentheses before distributing the minus sign. The whole damn numerator, not just its first term. Denominators are not added or subtracted; they name the common fractional unit. Check the final expression at an allowed numerical input against the original fractions. The check uses a permitted input because undefined values don’t get invited back just to make verification convenient.

Substitution is safe only after checking restrictions. In f(x) = (x2 − 9)/(x − 3), x = 3 stays excluded even though factoring gives x + 3 elsewhere. The simplified rule has an extra possible input that the original expression never had. Don’t let the cleaner form bullshit you into changing the domain. In modeling, also consider the meaning of n: a negative participant count is excluded by context even if it does not make a denominator zero.

Use a restriction checklist before simplifying: (1) set every original denominator unequal to zero; (2) if dividing by a rational expression, also require that divisor’s numerator to be nonzero; (3) factor completely; (4) cancel common factors only; (5) carry every exclusion to the final answer. For [(x2 − 4)/(x − 2)] ÷ [(x + 2)/(x − 1)], the original expressions exclude x = 2 and x = 1, and the divisor is zero at x = −2. After simplification the expression may look harmless, but x = −2, 1, and 2 stay excluded because the original operation was not defined there. A cleaner outfit doesn’t make those forbidden bastards admissible.

Watch How It Works

Example A — Multiplication and division. Simplify [(x2 − 9)/(x2 − 3x)] × [x/(x + 3)]. Original exclusions are x ≠ 0, 3, −3. Factor to [(x − 3)(x + 3)/(x(x − 3))] × [x/(x + 3)] = 1 for all remaining inputs. For division, [x/(x − 1)] ÷ [(x + 2)/(x − 1)] becomes [x/(x − 1)][(x − 1)/(x + 2)] = x/(x + 2). Exclude x = 1 because the original fractions are undefined and x = −2 because the divisor becomes zero. Those exclusions survive. Every cancelled factor has to be a factor of the whole expression involved, not some matching-looking shit plucked from a sum.

Watch out: A common denominator has to include every needed factor, at its greatest required power.

Example B — Addition and subtraction. Add 2/x + 3/(x + 1), x ≠ 0,−1. Common denominator x(x + 1) gives [2(x + 1) + 3x]/[x(x + 1)] = (5x + 2)/[x(x + 1)]. Subtraction instead gives [2(x + 1) − 3x]/[x(x + 1)] = (2 − x)/[x(x + 1)]. At x = 2, the sum is 1 + 1 = 2, matching 12/6; the difference is 0, matching 0/6. Same common denominator, different operation in the numerator. Copy that sign carefully; one little dash can change the whole damn answer.

Common Mistakes and How to Avoid Them

Losing a restriction after canceling. (x2 − 9)/(x − 3) simplifies to x + 3, but x still cannot be 3.

Adding denominators. 2/x + 3/(x + 1) needs the common denominator x(x + 1); it is not 5/(2x + 1).

Lesson Summary

Factor first and list every excluded input from the original expression, and from any divisor you flip. Then cancel common factors only. Add and subtract over a common denominator, multiply straight across, and divide by multiplying by the reciprocal.

Your Turn — Practice

1. A $12 cost is split equally among you and n friends. Write an expression for each share, and find it when n = 3.

2. Simplify (x2 − 16)/(x + 4), with x ≠ −4.

3. For what value of x is 2x/(x − 7) undefined?

Answer check: 1. 12/(n + 1); $3 each when n = 3. 2. (x − 4)(x + 4)/(x + 4) = x − 4. 3. x = 7.

Wrong-answer roadmap: If you wrote 12/n, you left yourself out of the split. Reread the Inside start at the top of this chapter.

Unit 9 Check (Math)

These use outside settings, like the real test. Work them on your own.

1. Expand (x − 3)(x + 5).

2. Evaluate 2a − 3b when a = 4 and b = −2.

3. Add 3/x + 2/x.

Answer check: 1. x2 + 2x − 15. (Ch 29) 2. 8 + 6 = 14. (Ch 27) 3. 5/x (x ≠ 0). (Ch 30)

Ready to move on: get all three right. If you miss one, go back to the chapter named in its answer. With three questions, our 80% study goal means all three, on your first try, without help.




Unit 10 — A.2 Write, manipulate, and solve linear equations

Official indicators (GED Assessment Guide for Educators, October 2020, word for word): A.2.a Solve one-variable linear equations with rational number coefficients, including equations whose solutions require expanding expressions using the distributive property and collecting like terms or equations with coefficients represented by letters. A.2.b Solve real-world problems involving linear equations. A.2.c Write one-variable and multi-variable linear equations to represent context. A.2.d Solve a system of two simultaneous linear equations by graphing, substitution, or linear combination. Solve real-world problems leading to a system of linear equations.




Chapter 31 — Solving One- and Multi-Step Linear Equations

GED® test targets: A.2.a; MP.3.a

Inside start: You start with $25, buy 4 identical items, and have $13 left. What did each one cost? 25 − 4x = 13, so 4x = 12 and x = 3. Undoing the steps to find the missing number is solving an equation. (Prices and rules vary by facility; every number here is made up.)

What You’re Going to Learn

You’re going to solve linear equations with rational coefficients, variables on both sides, and letter coefficients. You’ll also identify equations with no solution or infinitely many solutions. An equation doesn’t owe you one neat number every damn time. The remaining statement tells you which kind of answer you actually have.

Why This Shit Matters

An equation turns a relationship into a question about an unknown amount. Solve with equal operations so each step preserves the same possible solutions. You’re maintaining balance while stripping away operations. Change one side alone and the scale files a grievance, because that isn’t solving—it’s quietly rewriting the whole damn relationship.

Key Vocabulary

Solution: an input making an equation true.

Inverse operation: an operation undoing another.

Identity: an equation true for all allowed inputs.

Contradiction: a false statement showing no solution.

Coefficient: a multiplier on a variable, which may itself be represented by a letter.

Let’s Learn the Damn Mathematics

A fictional transportation plan spends $6 on a fixed charge and $3 per trip. If the total is $24, write 6 + 3t = 24. Remove the fixed six dollars, leaving 3t = 18; divide by three to obtain t = 6 trips. Each operation undoes a step in the original total. Undo the fixed addition before undoing the multiplication, or choose another valid sequence and show it. Whatever route you take, both sides get the same damn treatment.

Keep the equation balanced by performing the same valid operation on both sides. Expand parentheses and combine like terms first. Collect variable terms on one side and constants on the other, then divide by the nonzero coefficient. You may clear fractional coefficients by multiplying every term on both sides by a common denominator. Never divide by an expression that might be zero without considering that case. The equals sign is not a one-way damn door, and every term means every term—not whichever ones look inconvenient.

Equations with variables on both sides can lead to one value, no value, or every value. If variables cancel and leave 0 = 5, there is no solution. If they cancel and leave 0 = 0, the equation is an identity, subject to any original restrictions. Read the statement that remains. A contradiction doesn’t become true because you wanted an x-value, and an identity isn’t unfinished just because the variable packed its shit and disappeared.

Letter coefficients represent general quantities. From ax + b = c, subtract b to get ax = c − b, then x = (c − b)/a when a ≠ 0. If a = 0, inspect b = c instead: equal values give every x; unequal values give no solution. Same balance reasoning, letters instead of specific numbers. That condition a ≠ 0 matters. Don’t divide by the bastard and remember its restrictions afterward.

Watch How It Works

Example A — Fractional equation. Solve (3/4)x − 2 = 7. Add 2 to both sides: (3/4)x = 9. Multiply both sides by 4/3: x = 12. Check (3/4)(12) − 2 = 9 − 2 = 7. Multiplying by 3/4 again would not undo the coefficient. The reciprocal reverses that multiplication; repeating the same factor just gives x more shit to carry. Clear denominators from every term, including the innocent-looking constant.

Example B — Both sides. Solve 3(2x − 1) = 4x + 9. Expand: 6x − 3 = 4x + 9. Subtract 4x: 2x − 3 = 9. Add 3: 2x = 12. Divide by 2: x = 6. Original check gives 3(12 − 1) = 33 and 24 + 9 = 33. Both originals agree. That’s the check that matters—not whether the final line looks confident as hell.

Common Mistakes and How to Avoid Them

Changing only one side. Whatever you do to one side of an equation, you must do to the whole other side.

Undoing a coefficient with the same number. To undo (3/4)x, multiply by the reciprocal 4/3, not by 3/4 again.

Lesson Summary

Undo operations in reverse order, doing the same thing to both sides, and check the answer in the original equation. If the variable disappears and a true statement remains, every allowed input works; if a false statement remains, there is no solution.

Your Turn — Practice

1. From a $40 balance, you buy 3 identical items and have $26.50 left. Write and solve an equation for the price p of one item.

2. Solve 5(x − 2) = 3x + 8.

3. Solve x/4 + 3 = 11.

Answer check: 1. 40 − 3p = 26.50, so 3p = 13.50 and p = $4.50. 2. 5x − 10 = 3x + 8, so 2x = 18 and x = 9. 3. x/4 = 8, so x = 32.

Wrong-answer roadmap: If you got x = 2 for problem 3, you divided 8 by 4. Undo division by multiplying. Reread “Common Mistakes and How to Avoid Them.”




Chapter 32 — Modeling Real Problems with Linear Equations

GED® test targets: A.2.b, A.2.c; MP.2.a

Inside start: A fictional phone plan charges $0.50 to connect plus $0.20 a minute. How many minutes does $3.50 buy? Writing 0.50 + 0.20m = 3.50 gives 0.20m = 3.00, so m = 15 minutes. That is modeling with an equation.

What You’re Going to Learn

You’re going to write one-variable and multivariable linear equations from context, solve for a meaningful unknown, and evaluate assumptions and units. Meaningful matters. A naked number that lost its label halfway through the work doesn’t finish the damn question.

Why This Shit Matters

Employment, housing, and education plans involve connected quantities. A clear model separates given facts from the amount you’re seeking and the information still missing. A model is a translation contract between the situation and the equation; one mislabeled variable can make the algebra solve somebody else’s damn problem. Know what each quantity represents before you start moving terms.

Key Vocabulary

Model: a mathematical representation of a relationship with stated assumptions.

Constraint: a condition limiting valid answers.

Gross pay: earnings before deductions.

Break-even point: where two modeled amounts are equal.

Multivariable equation: an equation connecting more than one variable.

Let’s Learn the Damn Mathematics

A fictional housing comparison lists a $90 one-time setup charge and $35 for each week of a temporary service. For w weeks, C = 90 + 35w. The fixed charge occurs once; the weekly rate repeats. Preserve that timing in the model. It doesn’t establish an available housing offer or a real fee. And don’t use every damn number just because the problem paid to print it. Use the quantities that describe the relationship being asked about.

A model is useful only when every term corresponds to something in the situation. Start with the question. Define an unknown with its unit, list known quantities, and describe the relationship in a sentence. Translate that sentence into an equation. Solve, then interpret: the algebra might allow decimals or negatives that the actual situation excludes. For weekly purchases sold only as whole weeks, an affordability limit may require rounding down; required containers may require rounding up. Context decides which direction gets the job done. Write what each side represents before claiming they’re equal. Two piles of symbols don’t become a valid equation just because you parked a damn equals sign between them.

Use multivariable equations when more than one amount can vary. For wages, G = rh connects gross pay G, hourly rate r, and hours h. If a fixed bonus b is included, G = rh + b. These are linear in h when r and b are fixed. If both r and h vary, the product rh isn’t a linear expression in the pair of variables, even though solving for one with the other fixed is straightforward. Check what is allowed to change. The same-looking formula doesn’t have the same classification under every damn arrangement of variables.

Compare plans by equating their total-cost expressions. Solving one equality finds where the costs match; it doesn’t identify the better plan at every input. Check a point on each side of the crossing or inspect the rates instead of making the intersection do more work than it damn well can. Missing deposits, taxes, or service limits can change a real decision. Record unprovided factors rather than pretending the model covers them.

Watch How It Works

Example A — Fictional training cost. A course model charges $45 once plus $18 per session. If the modeled total is $189, let s be sessions: 45 + 18s = 189. Subtract 45: 18s = 144. Divide: s = 8. Check 45 + 18(8) = 189. The result is eight sessions under this model, not proof of enrollment. Put the variable’s unit back on the solution. Naked x-values don’t finish a real question; they just stand there looking like the damn paperwork is done.

Example B — Comparing transportation plans. Plan A costs 20 + 2r dollars; Plan B costs 5r dollars for r rides. Set 20 + 2r = 5r. Subtract 2r: 20 = 3r, so r = 20/3 ≈ 6.667. Rides are whole counts, so there’s no exact whole-ride equality. At 6 rides, A = $32 and B = $30; at 7, A = $34 and B = $35. The cheaper choice changes between 6 and 7 rides. Don’t round away that distinction and invent an exact tie. The fractional crossing tells you where to compare the actual damn ride counts.

Common Mistakes and How to Avoid Them

Leaving out a fixed amount. In 45 + 18s = 189, the one-time $45 has to come off before you divide by 18.

Reporting an answer the situation can’t use. 6.67 rides is not a real ride count; check which whole number actually answers the question.

Lesson Summary

Define the variable with its unit, write one equation that matches the story, solve it, and answer in words with the unit. Then check that the answer makes sense in context, for example as a whole-number count.

Your Turn — Practice

1. You spent exactly $13.50 on one $1.50 pen and n notebooks at $3 each. Write and solve an equation for n.

2. A taxi charges $3 plus $2.25 per mile. A ride costs $21. How many miles?

3. Two consecutive integers add to 47. Write an equation and find them.

Answer check: 1. 1.50 + 3n = 13.50, so n = 4. 2. 3 + 2.25m = 21, so m = 8 miles. 3. n + (n + 1) = 47, so n = 23; the integers are 23 and 24.

Wrong-answer roadmap: If you got 9.33 miles, you divided 21 by 2.25 and forgot the $3 fee. Reread Example A.




Chapter 33 — Systems of Equations by Graphing, Substitution, and Elimination

GED® test targets: A.2.d; MP.1.c

Inside start: Two notebooks and a pen cost $5, and one notebook and a pen cost $3. Subtract the second order from the first and the pen drops out: a notebook is $2, so the pen is $1. Two facts at once make a system.

What You’re Going to Learn

You’re going to solve two-variable linear systems by three methods and interpret one, no, or infinitely many shared solutions. Both equations have to accept the answer. Satisfying one and ignoring the other is not solving the damn system.

Why This Shit Matters

Two conditions may need to hold at once, such as a total item count and a total cost. A solution must satisfy both. Solving only one equation is interviewing one witness and declaring the case closed while the other equation stands there saying, “What the actual hell?” Check the shared answer against both conditions.

Key Vocabulary

System: equations considered together.

Simultaneous solution: values making all equations true.

Substitution method: replacing one variable with an equivalent expression.

Elimination: adding equivalent equations to remove a variable.

Intersection: a point shared by graphs.

Let’s Learn the Damn Mathematics

A fictional supply purchase contains 10 items: some $2 notebooks and some $3 folders. Total cost is $24. Let n count notebooks and f count folders. The count gives n + f = 10; the cost gives 2n + 3f = 24. Either equation alone permits several pairs. Together they determine the purchase. Don’t let a pair pass inspection after answering only half the damn question. Two equations mean two checks.

Substitution, elimination, and graphing are three routes to the same shared pair. For substitution, solve an equation for one variable, then replace that variable in the other equation. Here n = 10 − f. Substitute: 2(10 − f) + 3f = 24. This becomes 20 + f = 24, so f = 4 and n = 6. Replace the whole damn expression, with parentheses—not just the piece that looks convenient. Then check both original equations, not just the one you used last.

For elimination, multiply equations if necessary so a variable has opposite coefficients, then add. Multiplying the count equation by −2 gives −2n − 2f = −20. Add the cost equation: f = 4. Solve for n = 6. Multiplication reaches every term, including the right side. The equals sign isn’t a damn fence that stops the factor halfway through its job. Adding valid equalities preserves a necessary condition for their shared solution.

Graphing bridge. A coordinate plane has a horizontal x-axis and a vertical y-axis meeting at the origin (0,0). An ordered pair is written (x,y): move horizontally to the x-value first, then vertically to the y-value. Choose equal intervals on each axis, label both axes, and keep the scale consistent. A warped scale can bullshit your eyes before you calculate a thing. To graph a line, make a small value table, plot at least two accurate points, and draw the straight line through them. Graph both equations on the same axes. Their shared intersection is the system solution because that ordered pair lies on both lines. Read it carefully, then substitute its x- and y-values into both original equations. The drawing doesn’t get the final damn word without that check. Parallel distinct lines have no shared solution; equations producing the same line have infinitely many shared solutions.











	Line
	x
	Rule
	y
	Point





	y = 2x + 1
	0
	2(0)+1
	1
	(0,1)



	y = 2x + 1
	2
	2(2)+1
	5
	(2,5)



	y = −x + 7
	0
	−(0)+7
	7
	(0,7)



	y = −x + 7
	2
	−(2)+7
	5
	(2,5)





 

Watch How It Works

Example A — Substitution. Solve y = 2x + 1 and y = −x + 7. Set 2x + 1 = −x + 7, giving 3x = 6 and x = 2. Then y = 5. Both rules give 5 at input 2, so their intersection is (2, 5). Plot points (0,1), (2,5) for the first and (0,7), (2,5) for the second to see the crossing.

Watch out: For elimination, multiply every term in an equation. Half-distribution wrecks the equality; a factor doesn’t get to serve one term and tell the rest to get lost.

Example B — Elimination. Solve 2x + 3y = 13 and 3x − 3y = 12. Add directly: 5x = 25, so x = 5. Substitute into the first: 10 + 3y = 13, giving y = 1. Check the second: 15 − 3 = 12. The ordered pair is (5,1), not two unrelated answers 5 and 1 floating around like they missed the damn meeting. Together they make both equations true.

Common Mistakes and How to Avoid Them

Checking only one equation. The pair has to make both equations true.

Substituting without parentheses. Replace n with (10 − f) as a whole: 2(10 − f), not 2 × 10 − f.

Lesson Summary

A system’s solution is the pair that makes every equation true. Find it by substitution, elimination, or graphing, then check it in both original equations. Parallel lines give no solution; the same line twice gives infinitely many.

Your Turn — Practice

1. Three soups and 2 coffees cost $11.30. One soup and 2 coffees cost $9.10. Find the price of each.

2. Solve the system y = 3x − 4 and y = x + 2.

3. Solve the system x + y = 10 and x − y = 4.

Answer check: 1. Subtract: 2s = 2.20, so s = $1.10. Then 1.10 + 2c = 9.10, so c = $4.00. 2. 3x − 4 = x + 2, so x = 3 and y = 5. 3. Add: 2x = 14, so x = 7 and y = 3.

Wrong-answer roadmap: If your answers do not work in both equations, one step went wrong. Always check the pair in both. Reread Example A.

Unit 10 Check (Math)

These use outside settings, like the real test. Work them on your own.

1. Solve 0.5x + 3 = 2x − 6.

2. Solve the system 2x + y = 11 and x − y = 1.

3. Five more than three times a number is 26. Write and solve an equation.

Answer check: 1. 9 = 1.5x, so x = 6. (Ch 31) 2. Add: 3x = 12, so x = 4 and y = 3. (Ch 33) 3. 3n + 5 = 26, so n = 7. (Ch 32)

Ready to move on: get all three right. If you miss one, go back to the chapter named in its answer. With three questions, our 80% study goal means all three, on your first try, without help.




Unit 11 — A.3 Write, manipulate, solve, and graph linear inequalities

Official indicators (GED Assessment Guide for Educators, October 2020, word for word): A.3.a Solve linear inequalities in one variable with rational number coefficients. A.3.b Identify or graph the solution to a one variable linear inequality on a number line. A.3.c Solve real-world problems involving inequalities. A.3.d Write linear inequalities in one variable to represent context.




Chapter 34 — Writing, Solving, and Graphing Linear Inequalities

GED® test targets: A.3.a, A.3.b, A.3.c, A.3.d; MP.2.a

Inside start: Your balance is $20 and you want to keep at least $5. Items cost $3 each. How many can you buy? 20 − 3x ≥ 5, so x ≤ 5. “At least” and “at most” questions are inequalities. (Prices and rules vary by facility; every number here is made up.)

What You’re Going to Learn

You’re going to translate limits into inequalities, solve with rational coefficients, graph solution sets, and interpret integer constraints. We’re finding every value that satisfies the limit—not one chosen number and a shrug that says the rest can go to hell.

Why This Shit Matters

A plan often has a maximum cost or minimum time rather than one exact target. Inequalities describe every value that meets the condition. The boundary matters, but it isn’t the whole damn solution set.

Key Vocabulary

Strict inequality: < or >, excluding equality.

Inclusive inequality: ≤ or ≥, including equality.

Solution set: all values satisfying a statement.

Boundary point: the value separating acceptable from unacceptable values.

Open circle: excluded endpoint.

Closed circle: included endpoint.

Let’s Learn the Damn Mathematics

Mark the boundary and direction before the inequality sign starts causing shit. A fictional transportation budget allows at most $50. A pass costs $14 plus $3 per ride. Let r be rides. The condition is 14 + 3r ≤ 50. At most includes exactly $50, so equality is allowed. Solving gives r ≤ 12; with r a nonnegative whole count, possible rides are 0 through 12. At most allows equality. Less than does not. Those two words can change the endpoint, so read them instead of treating the difference like optional punctuation.

Negative scaling reverses order because the number line turns around, not because somebody cast a damn spell. Translate at least as ≥, more than as >, fewer than as <, and no more than as ≤, after identifying which quantity is limited. Solve much like an equation: add or subtract the same amount on both sides. Multiplying or dividing both sides by a positive number keeps the direction. Multiplying or dividing by a negative number reverses it. For 2 < 5, multiplication by −1 yields −2 > −5; the number-line order reverses.

Graph a one-variable solution on a number line. For x < 4, place an open circle at 4 and shade left. For x ≥ −2, use a closed circle at −2 and shade right. The shaded line represents every real-number solution, not just the integers. Context can then restrict that set to whole counts. Label the boundary and an arrow showing the shaded direction. The circle tells whether the endpoint gets in; the shading tells where the other damn solutions live. Both pieces have to match the inequality.

Test the endpoint and one value in the shaded region. For −2x + 5 < 11, subtract 5 to get −2x < 6, then divide by −2 and reverse: x > −3. At x = 0, the original reads 5 < 11, true. At x = −4 it reads 13 < 11, false. These checks expose an accidental unflipped sign. If your shading accepts a value the original rejects, the graph is telling bullshit. Fix the direction.

Watch How It Works

Example A — Fractional inequality. Solve (1/2)x + 3 ≥ 8. Subtract 3: x/2 ≥ 5. Multiply by positive 2: x ≥ 10. Graph a closed circle at 10, shading right. Check boundary x = 10 gives 8 ≥ 8, true; x = 9 gives 7.5 ≥ 8, false. Pick a test point and ask whether the original condition accepts it. The check doesn’t give a damn how neat the graph looks; it checks whether the claimed values actually work.

Example B — Negative coefficient. Solve −3(x − 2) ≤ 12. Divide by −3 and reverse: x − 2 ≥ −4. Add 2: x ≥ −2. Check x = 0: −3(−2) = 6 ≤ 12. The boundary −2 yields 12 ≤ 12, so it’s included. The negative division is where the direction reverses. Don’t flip the bastard at some other step just because a minus sign appeared somewhere.

Second Lesson — More Linear Inequalities

Example C — Rational coefficients (A.3.a, A.3.b). Solve (2/3)x − 4 ≤ 6. Add 4: (2/3)x ≤ 10. Multiply by 3/2: x ≤ 15. Graph: closed dot at 15, shaded left. Check x = 0: −4 ≤ 6 is true.

Example D — Flipping the sign (A.3.a). Solve −4x + 7 > 19. Subtract 7: −4x > 12. Divide by −4 and flip: x < −3. Graph: open dot at −3, shaded left. Check x = −4: 16 + 7 = 23 > 19 is true.

Example E — Writing and solving from context (A.3.c, A.3.d). A van can carry at most 1,200 lb. The driver weighs 180 lb, and each box weighs 40 lb. Write 180 + 40b ≤ 1,200. Then 40b ≤ 1,020, so b ≤ 25.5. The van can carry at most 25 boxes, because a half box is not a real option.

Example F — Two words, two symbols. “At least” means ≥ and “no more than” means ≤. “A score of at least 145” is s ≥ 145; “spend no more than $30” is c ≤ 30.

Common Mistakes and How to Avoid Them

Forgetting to flip the symbol. Multiplying or dividing both sides by a negative number reverses the inequality: −3x ≤ 12 becomes x ≥ −4.

Using the wrong circle. < and > get an open circle; ≤ and ≥ get a closed circle.

Lesson Summary

Solve an inequality like an equation, but reverse the symbol whenever you multiply or divide both sides by a negative number. Graph with an open or closed circle and shade the side that works. Test a point, and in context keep only values the situation allows.

Your Turn — Practice

1. You have $20. After buying a $4.50 coffee, you want soups at $1.10 each. Write and solve an inequality for the number of soups s.

2. Solve 3 − 2x ≥ 11.

3. Write an inequality for “at least 18 years old,” and describe its graph.

Answer check: 1. 4.50 + 1.10s ≤ 20, so s ≤ 14.09… (the dots mean the digits keep going); at most 14 soups. 2. −2x ≥ 8, so x ≤ −4 (flip the sign when dividing by −2). 3. a ≥ 18: closed dot at 18, shaded to the right.

Wrong-answer roadmap: If you got x ≥ −4, you forgot to flip the inequality when dividing by a negative number. Reread Example D.

Unit 11 Check (Math)

These use outside settings, like the real test. Work them on your own.

1. Solve −3x + 2 < 14.

2. Concert tickets cost $12 each plus one $6 fee, and you can spend at most $60. Write and solve an inequality.

3. Describe the graph of x ≤ 1 on a number line.

Answer check: 1. −3x < 12, so x > −4. (Ch 34) 2. 12t + 6 ≤ 60, so t ≤ 4.5; at most 4 tickets. (Ch 34) 3. Closed dot at 1, shaded to the left. (Ch 34)

Ready to move on: get all three right. If you miss one, go back to the chapter named in its answer. With three questions, our 80% study goal means all three, on your first try, without help.




Unit 12 — A.4 Write, manipulate, and solve quadratic equations

Official indicators (GED Assessment Guide for Educators, October 2020, word for word): A.4.a Solve quadratic equations in one variable with rational coefficients and real solutions, using appropriate methods. (e.g., quadratic formula, completing the square, factoring, inspection) A.4.b Write one-variable quadratic equations to represent context.




Chapter 35 — Solving Quadratic Equations

GED® test targets: A.4.a, A.4.b; MP.1.c

Inside start: A square blanket covers 49 square feet. How long is each side? x2 = 49 gives 7, and also −7, which no blanket can have. Equations with a squared term can have two answers, and the situation decides which ones make sense. (Prices and rules vary by facility; every number here is made up.)

What You’re Going to Learn

You’re going to solve quadratic equations by inspection, factoring, completing the square, and the quadratic formula, then interpret real solutions and contextual restrictions. Several methods, same equation. Choose the route its structure supports, and don’t throw away a root because the bastard looks inconvenient.

Why This Shit Matters

Area and other squared relationships create equations with more than one possible solution. A complete method must account for both roots and their meanings. Quadratics can produce two roots, one repeated root, or no real roots. Throwing away a solution early is throwing out half the answer. Solve the damn equation first, then let the actual context tell you which solutions can be used.

Key Vocabulary

Quadratic equation: an equation reducible to ax2 + bx + c = 0 with a ≠ 0.

Root or zero: an input giving output zero.

Zero-product property: if a product is zero, at least one factor is zero.

Discriminant: b² − 4ac, determining the number of real roots.

Complete the square: rewrite part of an equation as a squared binomial.

Let’s Learn the Damn Mathematics

A fictional storage rectangle is x meters wide and x + 3 meters long, with area 40 m2. Then x(x + 3) = 40, or x2 + 3x − 40 = 0. A square term arose because two changing lengths multiply. The equation must be rearranged to zero before using the zero-product property. That property has a specific condition; it isn’t a universal “make some shit zero” button.

Factoring x2 + bx + c seeks two numbers whose sum is b and product is c. For x2 + 3x − 40, 8 and −5 work, so (x + 8)(x − 5) = 0. Therefore x = −8 or x = 5. Both solve the equation, but only 5 produces positive physical dimensions. Factoring a shared factor first can simplify the task. The ± means two branches of work. One sign cannot do both damn jobs. Keep the mathematical solutions until you have an actual contextual reason to reject one.

Inspection works when the squared part is already isolated: (x − 2)2 = 9 gives x − 2 = ±3, so x = 5 or −1. Completing the square builds that form. For x2 + 6x + 2 = 0, move the constant: x2 + 6x = −2. Add (6/2)2 = 9 to both sides: (x + 3)2 = 7. Thus x = −3 ± √7. The added nine must appear on both sides. Both, dammit. Adding it to one side alone changes the equation instead of producing an equivalent one.

The quadratic formula works for any quadratic with real roots: x = [−b ± √(b2 − 4ac)]/(2a). Identify a, b, c with their signs after setting the equation to zero. A positive discriminant gives two distinct real roots; zero gives one repeated real root; a negative discriminant gives no real roots. This book’s assessed equation work uses real solutions. Irrational roots may be left exact or approximated as requested. Copy every sign and keep the whole numerator over 2a. The formula can’t rescue coefficients you copied wrong as hell.

Choose the method from the equation’s structure. If a square is isolated, use square roots. If the equation factors cleanly after it equals zero, use the zero-product property. If the x2 and x terms can form a square without awkward arithmetic, complete the square. The quadratic formula is the dependable general method. You don’t need to pick the most complicated route just to look like you know your shit. For 3x2 − 12 = 0, divide by 3 to get x2 − 4 = 0, factor (x − 2)(x + 2) = 0, and obtain x = 2 or x = −2. Substitution gives 0 for both, so both are mathematical solutions before any context is applied.

Watch How It Works

Example A — Rational coefficients. Solve (1/2)x2 − (5/2)x + 3 = 0. Multiply every term by 2: x2 − 5x + 6 = 0. Factor (x − 2)(x − 3) = 0, so x = 2 or 3. Check x = 2 in the original: 2 − 5 + 3 = 0; x = 3 gives 4.5 − 7.5 + 3 = 0. Every term gets the denominator-clearing multiplication. No constant gets to hide like a freeloading bastard while the other terms do the work.

Watch out: A negative root remains an algebraic solution until the actual context excludes it.

Example B — Formula. Solve 2x2 + 3x − 1 = 0. Here a = 2, b = 3, c = −1. Discriminant = 9 − 4(2)(−1) = 17. Therefore x = (−3 ± √17)/4, approximately 0.281 or −1.781. Use both signs. The minus branch doesn’t get to haul ass because the plus branch already gave you an answer. Rounding early can weaken a substitution check, so retain the exact form when possible.

[image: Graph of y = 2x^2 + 3x - 1, a parabola opening upward with vertex (-0.75, -2.125) crossing the x-axis near -1.781 and 0.281. ch35-parabola-r2]

The graph of y = 2x2 + 3x − 1 crosses the x-axis twice, near x ≈ −1.781 and x ≈ 0.281: the two roots from Example B. Its lowest point, the vertex, is at (−0.75, −2.125).

Second Lesson — Writing and Solving Quadratics

Example C — Writing a quadratic from context (A.4.b). A rectangular garden is 3 m longer than it is wide, and its area is 40 m2. Let w = width: w(w + 3) = 40, so w2 + 3w − 40 = 0 and (w + 8)(w − 5) = 0. The width is 5 m; −8 is not a length.

Example D — Consecutive integers (A.4.b). Two consecutive positive integers multiply to 156: n(n + 1) = 156, so n2 + n − 156 = 0 and (n + 13)(n − 12) = 0. The integers are 12 and 13.

Example E — Completing the square (A.4.a). Solve x2 + 6x − 7 = 0. Move the constant: x2 + 6x = 7. Add (6/2)2 = 9 to both sides: (x + 3)2 = 16. Then x + 3 = ±4, so x = 1 or x = −7.

Example F — Inspection (A.4.a). x2 = 49 has solutions 7 and −7 because both square to 49. (x − 2)2 = 0 has one solution, x = 2.

Common Mistakes and How to Avoid Them

Factoring before the equation equals zero. x(x + 3) = 40 must become x2 + 3x − 40 = 0 before the zero-product property applies.

Keeping only one root. x2 = 49 has two solutions, 7 and −7, until the situation rules one out.

Lesson Summary

Set the quadratic equal to zero. Use square roots when the square stands alone, factor when it factors cleanly, complete the square, or use the quadratic formula for any quadratic. The discriminant b2 − 4ac tells you how many real solutions to expect. Keep every root until the situation rules one out.

Your Turn — Practice

1. A square towel has an area of 1,296 in2. Write an equation and find the side length.

2. Solve x2 − 2x − 15 = 0.

3. A rectangle’s length is twice its width, and its area is 72. Write and solve a quadratic equation for the width.

Answer check: 1. x2 = 1,296, so x = 36 in (−36 is not a length). 2. (x − 5)(x + 3) = 0, so x = 5 or x = −3. 3. 2w2 = 72, so w2 = 36 and w = 6; the length is 12.

Wrong-answer roadmap: If you gave only x = 5 for problem 2, remember that a quadratic usually has two solutions; keep both unless the context rules one out. Reread Example A.

Unit 12 Check (Math)

These use outside settings, like the real test. Work them on your own.

1. Solve x2 + 4x − 21 = 0.

2. Solve (1/2)x2 = 8 by inspection.

3. Use the quadratic formula to solve x2 − 4x + 1 = 0.

Answer check: 1. (x + 7)(x − 3) = 0, so x = −7 or 3. (Ch 35) 2. x2 = 16, so x = 4 or −4. (Ch 35) 3. x = (4 ± √12) ÷ 2 = 2 ± √3. (Ch 35)

Ready to move on: get all three right. If you miss one, go back to the chapter named in its answer. With three questions, our 80% study goal means all three, on your first try, without help.




Unit 13 — A.5 Connect and interpret graphs and functions

Official indicators (GED Assessment Guide for Educators, October 2020, word for word, except that A.5.e leaves out a clause the Guide prints twice): A.5.a Locate points in the coordinate plane. A.5.b Determine the slope of a line from a graph, equation, or table. A.5.c Interpret unit rate as the slope in a proportional relationship. A.5.d Graph two-variable linear equations. A.5.e For a function that models a linear or nonlinear relationship between two quantities, interpret key features of graphs and tables in terms of quantities, and sketch graphs showing key features given a verbal description of the relationship. Key features include: intercepts; intervals where the function is increasing, decreasing, positive, or negative; relative maximums and minimums; symmetries; end behavior, and periodicity.




Chapter 36 — Coordinate Planes and Graphing Equations

GED® test targets: A.5.a, A.5.d; MP.4.c

Inside start: A puzzle grid names each square by a column and a row, like B-4. A coordinate plane does the same job with numbers: (x, y), across first, then up or down. (Prices and rules vary by facility; every number here is made up.)

What You’re Going to Learn

This chapter builds out the coordinate plane you used briefly in Chapter 33. You’re going to locate signed ordered pairs, build tables for linear equations, and graph lines with labeled axes and appropriate scales. Keep the coordinates in order and the intervals consistent. Otherwise a correct equation can end up wearing a completely screwed-up picture.

Why This Shit Matters

A graph shows many input-output pairs together. It makes trends, starting values, and the intersection of two models visible. Coordinates are addresses; reverse x and y and you deliver the answer to the wrong side of mathematical town. Read the damn pair in order so the graph shows the relationship you actually calculated.

Key Vocabulary

Coordinate plane: two perpendicular number lines used to locate points.

Origin: their intersection, (0,0).

Ordered pair: (x,y), horizontal coordinate first.

Quadrant: one of four regions formed by the axes.

Intercept: where a graph meets an axis.

Let’s Learn the Damn Mathematics

Read x first and y second; the ordered pair isn’t a choose-your-own-adventure. A fictional travel model charges $4 initially and $2 for each mile. A table can record distance x and cost y. At x = 0, 1, 2, the costs are 4, 6, 8. Plotting (0,4), (1,6), and (2,8) shows one relationship in a picture. The horizontal axis counts miles; the vertical axis measures dollars. Read the axis labels before charging across the graph like you own the place. Dollars and miles don’t swap jobs just because the damned axes cross.

Equal axis intervals matter; a warped scale can make an honest line look drunk. To plot (−3,2), start at the origin, move three units left, then two up. The first coordinate always belongs to the horizontal x-axis. Quadrants are numbered counterclockwise starting in the upper right: I has (+,+), II (−,+), III (−,−), IV (+,−). Points on axes belong to no quadrant. Choose equal intervals along each individual axis; the two axes may use different scales if clearly labeled. The first coordinate moves horizontally. Switching the pair gives a different address, not a harmless change in how you wrote the shit down.

To graph y = 2x + 4, choose x-values and evaluate y. Plot at least two points for a line, and use a third to check. A straight line extends between and beyond its points for an unrestricted equation. A context may restrict the graph to x ≥ 0 or to isolated whole-number inputs. Connect points only when intermediate inputs are meaningful under the model. Don’t draw a continuous line and quietly invent allowed values the situation never damn well gave you.

For an equation such as 2x + 3y = 12, intercepts provide convenient points. Set x = 0 to get y = 4; set y = 0 to get x = 6. Plot (0,4) and (6,0). Horizontal lines have form y = c, while vertical lines have form x = c. A vertical line is still a valid graph of an equation, though it isn’t a function of x because one x would have many y-values. Valid equation and function of x aren’t the same damn claim. Keep the distinction intact.

Watch How It Works

Example A — Signed points. Plot A(−2,3), B(2,−3), and C(0,−3). A is in quadrant II, B in IV, and C on the vertical axis. Flipping both signs moves A across the origin to B. Reading coordinates in reverse order would place A at (3,−2), a different point. The signs and the order both have jobs. Neither gets to take a damn lunch break while you plot.

[image: ]

Drawing for Example A: the x-axis runs left and right, the y-axis runs up and down, and they cross at (0, 0). A is in quadrant II, B is in quadrant IV, and C sits on the y-axis.

Watch out: A third point is a useful check on a line drawn through two others.

Example B — Graphing a line. For y = −x + 3, use x = −1, 0, 3 to obtain y = 4, 3, 0. Plot (−1,4), (0,3), (3,0), then draw the line. The y-intercept is 3; the x-intercept is 3. Check any plotted point in the equation: at (3,0), 0 = −3 + 3. The picture and equation agree. If a plotted point fails that check, move the damn point or fix the calculation—not the equation you were given.

Common Mistakes and How to Avoid Them

Reversing the order. (3, −2) means 3 across and 2 down, not 3 up and 2 across.

Uneven spacing on an axis. Every tick mark along one axis must stand for the same step.

Lesson Summary

An ordered pair (x, y) means across first, then up or down. Label both axes and keep equal intervals along each one. To graph a line, make a table with at least two points, plot them, draw the line, and check a third point.

Your Turn — Practice

1. You save $2 a week starting from $5: y = 2x + 5. List the points for x = 0, 1, and 2.

2. In which quadrant is (−4, −7)?

3. Does the point (3, 1) lie on y = 2x − 5?

Answer check: 1. (0, 5), (1, 7), (2, 9). 2. Quadrant III. 3. Yes: 2(3) − 5 = 1.

Wrong-answer roadmap: If you plotted (5, 0) for x = 0, you switched the order. Coordinates are (x, y). Reread Example A.




Chapter 37 — Slope, Unit Rate, and Linear Graphs

GED® test targets: A.5.b, A.5.c; MP.2.c

Inside start: If a savings envelope grows by $4 every week, a graph of the total climbs by the same amount each week. That steady climb is the slope.

What You’re Going to Learn

You’re going to calculate slope from points, tables, graphs, and equations, and interpret unit rate as slope in a proportional relationship. Different representations, same rate. We’re going to make them agree instead of letting the graph and the fraction tell different damn stories.

Why This Shit Matters

The starting amount and rate of change tell different parts of a story. Slope measures how quickly output changes as input changes. Slope measures change per unit run; without the units it is just a fraction wandering the yard with no work order. Keep the damn units attached so you know what is changing and what it changes per.

Key Vocabulary

Slope: vertical change divided by horizontal change, m = (y2 − y1)/(x2 − x1).

Rise: vertical change.

Run: horizontal change.

Rate of change: output change per input unit.

Proportional graph: a straight line through the origin.

Let’s Learn the Damn Mathematics

Treat slope as a rate of change, not a decorative fraction bolted to a line. A fictional savings model has $20 initially and adds $8 each week. The points (0,20), (1,28), (2,36) rise eight dollars for each week. That $8 per week is slope. The starting $20 is the y-intercept. Confusing them would confuse the amount already present with the repeated increase. Rise over run needs actual coordinate changes, not a guess at steepness. The line doesn’t give a damn how steep it looks to your eye; calculate the rate its coordinates describe.

Rise over run compares vertical change with horizontal change in that order. Between two points, subtract y-values in one order and x-values in the same order. For (1,5) and (4,11), m = (11 − 5)/(4 − 1) = 6/3 = 2. Reversing both orders gives (5 − 11)/(1 − 4) = −6/−3 = 2. Reversing only one order gives the wrong sign. In a linear table, the slope remains constant, even when input steps are unequal. Use the same point order in numerator and denominator. Both changes make the same trip; don’t send one backward and then wonder why the sign is screwed up.

Positive slope rises left to right; negative slope falls. A horizontal line has zero rise and slope zero. A vertical line has zero run, so its slope is undefined. Undefined is not zero. Those two answers are not interchangeable just because neither hands you a convenient nonzero fraction. Slope magnitude describes steepness relative to the axis units and scales. Two pictures with different axis scales cannot be compared by visual angle alone. Read the damn scales before trusting the picture.

In y = mx + b, m is slope once the equation is solved for y. In y = kx, b = 0 and the proportional unit rate k equals slope. A constant-speed distance graph through the origin has slope in miles per hour. A linear cost graph with a starting fee still has slope in dollars per unit but is not proportional because it does not pass through the origin. The starting fee is still there, dammit. A constant rate doesn’t make that initial amount disappear.

Watch How It Works

Example A — Rate from a table. A fictional earnings table gives 2 hours → $32 and 5 hours → $80. Slope = (80 − 32)/(5 − 2) = 48/3 = $16 per hour. Ratios 32/2 and 80/5 also equal 16, consistent with the proportional rule y = 16x.

Watch out: Zero slope is horizontal. An undefined slope is vertical. Those are very different directions. Don’t slap the same label on the bastards; zero rise and zero run do different things to the quotient.

Example B — Negative slope. A tank model falls from 90 liters at 0 minutes to 54 liters at 6 minutes. m = (54 − 90)/(6 − 0) = −36/6 = −6 liters per minute. The negative sign describes decreasing volume. The rate’s magnitude is 6, but reporting +6 would describe the opposite trend. Keep the sign. The tank is losing volume, not secretly filling itself because a minus sign felt like too much damn paperwork.

Common Mistakes and How to Avoid Them

Putting the run on top. Slope is the change in y divided by the change in x.

Mixing the point order. Subtract the y-values and the x-values in the same order, or the sign comes out wrong.

Lesson Summary

Slope is rise over run: the change in y divided by the change in x. It is the rate of change. A positive slope rises from left to right, a negative slope falls, a horizontal line has slope 0, and a vertical line’s slope is undefined. In y = kx, the unit rate k is the slope.

Your Turn — Practice

1. A fictional phone table shows 10 minutes cost $2 and 25 minutes cost $5. What is the slope, and what does it mean?

2. Find the slope through (2, −1) and (6, 7).

3. What is the slope of y = −3x + 4? Of the vertical line x = 5?

Answer check: 1. (5 − 2) ÷ (25 − 10) = 0.20: $0.20 per minute. 2. (7 − (−1)) ÷ (6 − 2) = 2. 3. −3; undefined.

Wrong-answer roadmap: If you got 1/2 for problem 2, you put the x-change on top. Slope is rise over run: change in y over change in x. Reread Example A.




Chapter 38 — Interpreting Key Features of Graphs and Functions

GED® test targets: A.5.e; MP.2.c

Inside start: A graph of an account balance over a month rises after deposits, falls after orders, and has a highest and a lowest point. Reading those features one at a time is this chapter.

What You’re Going to Learn

You’re going to interpret intercepts, increasing and decreasing intervals, signs, extrema, symmetry, end behavior, and periodicity, then compare functions across representations. We’re taking the graph one feature at a time. One confident glance at a squiggle isn’t analysis, damn it.

Why This Shit Matters

A graph may show a pattern without supplying one simple formula. Reading its features lets you explain what changes, what repeats, and what the evidence cannot establish. Complex graphs need feature-by-feature reading. Staring at a curve until it “feels increasing” is weather forecasting by knee pain: memorable, but not worth a damn thing as mathematical evidence.

Key Vocabulary

Relative maximum or minimum: an output at least as high or low as nearby outputs.

Interval: a connected range of inputs.

Period: the input distance after which an entire pattern repeats.

Symmetry: a transformation leaving a graph unchanged.

Piecewise rule: different rules applied over specified input intervals.

Counterexample: one case showing a general claim is false.

Let’s Learn the Damn Mathematics

A fictional water-level graph rises while a tank fills, stays flat when filling stops, and falls during use. Increasing means output rises as input moves right; constant means the graph is horizontal; decreasing means output falls. These describe change, not whether the values are above zero. A graph can be decreasing while every output remains positive. Above zero and increasing aren’t synonyms, dammit. A positive amount can still be shrinking.

Give each key feature its own job. Intercepts occur where one coordinate is zero. Positive output lies above the horizontal axis; negative output lies below. A relative maximum is higher than nearby outputs, but it may not be highest over the full domain. Local bragging rights don’t make it king of the whole damn graph. A quadratic’s vertex is also its global maximum or minimum on an unrestricted real domain. Symmetry may occur around a vertical line; for (x − 3)2, that line is x = 3. End behavior describes the trend as x becomes very large positive or negative. Upward-opening quadratics rise at both ends; negative-slope lines rise at the left end and fall at the right.

For repetition, look for the whole damn pattern. A periodic graph repeats it after a fixed input distance. A fictional machine cycle with triangular output rising from 0 to 4 over 2 minutes and returning to 0 over the next 2 has period 4 minutes if that same cycle continues. Its peaks occur at 2,6,10 minutes. One repeated output value does not establish periodicity. Two matching heights alone don’t prove the graph is running the same damn lap. No trigonometric formula is needed to read a repeated graphical pattern.

Watch out: One repeated y-value doesn’t establish a period; look for an entire repeated cycle.

Compare complex representations feature by feature, not vibe by vibe. A verbal description can guide a sketch: start at (0,2), rise steadily to (3,8), remain constant through x = 5, then decline to (7,0). Mark those points and intervals. Going the other direction, explain a graph using axis units and its relevant domain. Don’t assume it continues beyond the stated model. The curve doesn’t get to wander off the page and keep making promises like a bullshitting salesman. A nonlinear graph can have several changing-rate regions, so one secant slope doesn’t describe all its behavior.

Watch How It Works

Example A — Linear versus quadratic. Function F is f(x) = 2x + 1. Function G has stated rule g(x) = (x − 1)2 and table values x = 0,1,2,3 giving 1,0,1,4. They agree at x = 0 and x = 4, since x2 − 2x + 1 = 2x + 1 gives x(x − 4) = 0. At x = 2, f = 5 and g = 1, so F is higher there. For x = 5, f = 11 and g = 16, so G is higher. Equal outputs at one point don’t mean equal functions or equal rates. One meeting doesn’t make the two rules identical, damn it.

Example B — Periodic display. A fictional repeating cycle has points (0,0), (2,4), (4,0), (6,4), (8,0), connected linearly and stated to repeat. Period is 4 minutes, range is 0 through 4 output units, and relative maxima occur at x = 2 and 6 in the shown interval. It increases on (0,2) and (4,6), decreases on (2,4) and (6,8). Output at minute 10 is 4 under the repeating model. Without the stated repeat condition, extending beyond minute 8 would be an assumption. Keep that condition attached; don’t turn a justified prediction into made-up bullshit certainty.

Common Mistakes and How to Avoid Them

Confusing positive with increasing. A graph can stay above zero and still be falling.

Reading the last point as the maximum. The maximum is the highest output, wherever it happens.

Lesson Summary

Read a graph one feature at a time: intercepts, where it increases or decreases, where it is positive or negative, its highest and lowest points, symmetry, end behavior, and any repeating cycle. Use the axis labels and stay inside the stated domain.

Your Turn — Practice

1. A graph of your account balance starts at $10, rises to $25 at week 3, then falls to $5 at week 6. Over what interval is it increasing, and what is its maximum?

2. The graph of f(x) = (x − 2)2 − 1 has its lowest point at (2, −1). What is the minimum value, and over what interval is f decreasing?

3. Describe the end behavior of y = −x2.

Answer check: 1. Increasing from week 0 to week 3; maximum $25. 2. Minimum value −1 (the output at the lowest point); f is decreasing for x < 2. 3. As x goes to large positive or negative values, y goes down without bound.

Wrong-answer roadmap: If you said the maximum is at week 6, you read the last point instead of the highest point. Reread “Common Mistakes and How to Avoid Them.”




Chapter 39 — Quadratic Graphs, Function Notation, and Key Features

GED® test targets: A.5.e, A.7.c; MP.4.c

Inside start: Toss a ball and its height rises, peaks, then falls. That path is a parabola, and the peak is its vertex.

What You’re Going to Learn

You’re going to graph and evaluate quadratic functions, interpret vertices and intercepts, and compare quadratic features across different representations. We’re reading what the curve actually tells us—not staring at the parabola until it confesses some vague mathematical bullshit.

Why This Shit Matters

Roots tell where output is zero; the vertex shows the turning point. A graph connects those pieces within one relationship. A parabola carries roots, a vertex, symmetry, and end behavior. Reading only one feature is interviewing the tire and ignoring the whole damn truck. Learn what each feature says so one answer doesn’t get mistaken for another.

Key Vocabulary

Parabola: the graph of a quadratic function.

Vertex: its maximum or minimum turning point.

Axis of symmetry: the vertical line through the vertex.

Increasing: output rises as input rises over an interval.

Decreasing: output falls as input rises.

End behavior: how output behaves for large positive or negative inputs.

Let’s Learn the Damn Mathematics

Read the vertex, zeros, symmetry, and domain before the parabola starts selling you bullshit. A fictional rectangular space with 20 meters of border has area A(x) = x(10 − x). Width x and length 10 − x must both be positive. The area rises as width approaches 5, then falls. That turning behavior differs from a constant-rate line and has a useful maximum. The vertex is the turning point, not whichever intercept looks important. Give each feature its actual damn job.

A parabola’s form reveals different features. Convert forms when the question needs another view; don’t make one form do every damn job. For f(x) = ax2 + bx + c, a > 0 opens upward and has a minimum; a < 0 opens downward and has a maximum. The vertex’s x-coordinate is −b/(2a), and its y-coordinate comes from substitution. Completing the square explains why: rewrite the quadratic so its squared part is centered at x = −b/(2a). At that input, the square is as small as possible—zero—so the graph turns there. For f(x) = x2 − 6x + 5, completing the square gives (x − 3)2 − 4, confirming vertex x = 3 = −(−6)/(2 × 1) and vertex (3,−4). A positive leading coefficient opens the bowl upward; a negative one turns the damn bowl upside down.

The y-intercept is f(0) = c because setting x to zero removes the x-terms. Real roots give x-intercepts: those inputs make f(x) = 0. The vertical line through the vertex is the axis of symmetry and divides the parabola into mirrored halves. Check a proposed vertex by evaluating equal horizontal steps left and right; the outputs should match. If they don’t, something went sideways. Symmetry is a check, not a decorative line you draw to make the graph look official as hell.

Vertex form f(x) = a(x − h)² + k directly shows vertex (h,k). Build a table with inputs equally spaced around h. Evaluate with parentheses and plot labeled points. The graph is a smooth curve, not straight segments pretending to be a parabola in a cheap-ass disguise. Show domain restrictions when using a physical model.

Compare representations by finding the same feature in each. A graph with minimum (2,−1) can be compared with g(x) = (x − 2)2 + 3: both have symmetry x = 2, but g’s minimum is four units higher. A table may locate a vertex if it includes the turning point and symmetry, but sparse data alone may not establish the full rule. Separate what the representation shows from what you assume. A few values don’t give an invented rule a damn permission slip.

Watch How It Works

Example A — Full graph features. Let f(x) = (x − 2)2 − 9. Vertex is (2,−9), opening upward. Roots satisfy (x − 2)2 = 9, giving x = −1 and 5. The y-intercept is f(0) = 4 − 9 = −5. The function decreases for x < 2 and increases for x > 2. It is negative between roots and positive outside them; at the roots it equals zero. Symmetric inputs should give equal outputs. Use that to check the plotted points. Each feature reports something different; don’t throw them into one unlabeled pile of shit and hope the graph explains itself.

Example B — Area maximum. A(x) = −x2 + 10x has a = −1, b = 10. Vertex input is −10/[2(−1)] = 5. Area A(5) = −25 + 50 = 25 m2. Completing the square gives A(x) = −(x − 5)2 + 25. A square is nonnegative, so subtracting it cannot exceed 25. There’s the reason for the maximum—not just a high-looking point on a drawing asking you to trust its damn posture.

Common Mistakes and How to Avoid Them

Squaring a negative input without parentheses. For x = −1, x2 = (−1)2 = 1, not −1.

Getting the vertex sign wrong. f(x) = (x − 2)2 − 9 has its vertex at (2, −9), not (−2, −9).

Lesson Summary

In f(x) = ax2 + bx + c, a > 0 opens upward and a < 0 opens downward. The vertex is at x = −b/(2a); find its y-value by substitution. The y-intercept is c, the x-intercepts are the real roots, and the axis of symmetry is the vertical line through the vertex.

Your Turn — Practice

1. f(n) = 1.10n gives the cost of n soups. Find f(8).

2. For g(x) = x2 − 4x + 3, find g(−1) and the zeros of g.

3. Find the axis of symmetry of y = x2 − 6x + 2.

Answer check: 1. $8.80. 2. g(−1) = 1 + 4 + 3 = 8. Zeros: (x − 1)(x − 3) = 0, so x = 1 and x = 3. 3. x = −b/(2a) = 6/2 = 3.

Wrong-answer roadmap: If you got 6, you wrote (−1)2 as −1: −1 + 4 + 3 = 6. Square the whole input: (−1)2 = 1. If you got 0, you treated −4(−1) as −4: 1 − 4 + 3 = 0. A negative times a negative is positive. Reread Example A in Chapter 27.

Unit 13 Check (Math)

These use outside settings, like the real test. Work them on your own.

1. A table has the points (0, 3) and (2, 7). Find the slope.

2. For y = 2x in a proportional relationship of cost and pounds, what is the unit rate?

3. Find the intercepts of y = x2 − 4.

Answer check: 1. (7 − 3) ÷ 2 = 2. (Ch 37) 2. 2 dollars per pound (the slope). (Ch 37) 3. x-intercepts −2 and 2; y-intercept −4. (Ch 39)

Ready to move on: get all three right. If you miss one, go back to the chapter named in its answer. With three questions, our 80% study goal means all three, on your first try, without help.




Unit 14 — A.6 Connect coordinates, lines, and equations

Official indicators (GED Assessment Guide for Educators, October 2020, word for word): A.6.a Write the equation of a line with a given slope through a given point. A.6.b Write the equation of a line passing through two given distinct points. A.6.c Use slope to identify parallel and perpendicular lines and to solve geometric problems.




Chapter 40 — Writing Equations of Lines

GED® test targets: A.6.a, A.6.b; MP.3.a

Inside start: A phone balance starts at $10 and drops $2 with each call, so after x calls it is y = 10 − 2x. A starting amount and a rate are all you need to write a line’s equation. (Prices and rules vary by facility; every number here is made up.)

What You’re Going to Learn

You’re going to write a line’s equation from a slope and point, from two points, and from a contextual starting amount and rate. Give the line its direction and its location. One without the other leaves the damn thing free to wander somewhere else.

Why This Shit Matters

A line equation lets you predict values beyond the few entries in a table. You need enough information to fix both its direction and its position. An equation of a line packages its rate and location; get either one wrong and the line reports to the wrong jobsite. A perfectly calculated slope can still ride in a screwed-up equation if you put the line in the wrong place.

Key Vocabulary

Slope-intercept form: y = mx + b.

Point-slope form: y − y1 = m(x − x1).

Intercept: an axis-crossing value.

Initial value: the modeled output at input zero, when meaningful.

Standard form: a linear equation often written Ax + By = C.

Let’s Learn the Damn Mathematics

Find the line’s rate and starting point before writing symbolic graffiti. A fictional bus-cost comparison states a $15 initial purchase and $2 per ride. The model y = 2x + 15 records rate and starting amount separately. If you instead know that five rides cost $25 and each additional ride adds $2, the same starting amount can be recovered rather than guessed. The coefficient of x is the slope only after y has been isolated in slope-intercept form. Get y by itself before declaring which coefficient does what. The symbols don’t give a damn about your first impression.

Slope-intercept, point-slope, and standard form are different toolboxes for the same straight line. With slope m and a known point (x1,y1), every point on the line obeys y − y1 = m(x − x1). This says output change equals slope times input change. Substitute the given values, then simplify if slope-intercept form is requested. You may also use y = mx + b, insert the known point, and solve for b. The intercept is not generally the y-coordinate of an arbitrary given point. Your anchor point has to lie on your finished line. Substitute it and make the equation prove it. A familiar-looking y-value doesn’t get promoted to intercept just because that would save a damn step.

With two distinct points, first compute slope. If their x-coordinates differ, use that slope and either point. Check both original points after writing the equation. If the two x-coordinates match, the line is vertical and has equation x = that shared value; do not divide by zero to invent a slope. Division by zero isn’t a tough calculation waiting for extra determination. It’s undefined, dammit. A pair of identical points supplies only one location and does not determine a unique line.

Equivalent forms describe the same line. From y = −2x + 7, add 2x to get 2x + y = 7. From y − 3 = 2(x − 4), expand to get y = 2x − 5. Choose the form that fits the available information and question. A correct equation can use different letters as long as their meanings are defined and consistent. Different outfit, same relationship. Don’t confuse a change in appearance with changing the damn line.

Watch How It Works

Example A — Slope and point. A line has slope 3 and passes through (2,7). Point-slope form is y − 7 = 3(x − 2). Expand: y − 7 = 3x − 6, so y = 3x + 1. Check x = 2 gives 7. Writing y = 3x + 7 would wrongly treat the point’s output as the intercept. Point-slope parentheses preserve subtraction. A negative coordinate needs its own sign handled carefully. Keep the whole grouped change intact; half-reading the parentheses turns a valid form into symbolic bullshit.

Example B — Two points. Through (−1,5) and (3,−3), m = (−3 − 5)/(3 − (−1)) = −8/4 = −2. Use the first point: y − 5 = −2(x + 1), so y = −2x + 3. Check x = 3 gives −6 + 3 = −3; x = −1 gives 2 + 3 = 5. Both original points work. That’s the evidence—not whether the finished equation looks like it knows what the hell it’s doing.

Common Mistakes and How to Avoid Them

Using a point’s y-value as the intercept. Through (2, 7) with slope 3, the line is y = 3x + 1, not y = 3x + 7.

Switching the rate and the starting amount. A $12 start plus $3 per item is y = 3x + 12, not y = 12x + 3.

Lesson Summary

Find the slope, then use a point: y − y1 = m(x − x1), simplified to y = mx + b if needed. In context, the starting amount is b and the rate is m. Check every given point in the final equation.

Your Turn — Practice

1. Your savings start at $12 and grow by $3 a week. Write the equation.

2. Write the equation of the line with slope 4 through (1, 3).

3. Write the equation of the line through (0, 2) and (4, 10).

Answer check: 1. y = 3x + 12. 2. y − 3 = 4(x − 1), so y = 4x − 1. 3. Slope = 8 ÷ 4 = 2; y = 2x + 2.

Wrong-answer roadmap: If you wrote y = 12x + 3, you switched the rate and the starting amount. Reread “Let’s Learn the Damn Mathematics” in this chapter.




Chapter 41 — Parallel and Perpendicular Lines in the Coordinate Plane

GED® test targets: A.6.c (distance and midpoint are enrichment); MP.3.a

Inside start: The lines on notebook paper never meet, and the margin line crosses them at a right angle. Parallel and perpendicular lines are on every ruled page.

What You’re Going to Learn

You’re going to identify and write parallel and perpendicular lines, including horizontal and vertical cases, and apply slope and distance in geometric contexts. We’re calculating the directions and relationships instead of asking a drawing whether the lines look perpendicular as hell.

Why This Shit Matters

Coordinate relationships connect algebra to geometric layouts. Direction, separation, and right angles can be established through calculations instead of visual guesses. Parallel and perpendicular lines encode direction; confusing equal slopes with negative reciprocals turns a clean crossing into geometric roadkill. Read the relationship before choosing the slope rule. The wrong rule doesn’t become right because the picture looks convincing as hell.

Key Vocabulary

Parallel lines: distinct coplanar lines that do not intersect.

Perpendicular lines: lines meeting at right angles.

Negative reciprocal: the value −1/m for nonzero m.

Midpoint: the coordinate halfway between two endpoints.

Coordinate distance: separation computed using horizontal and vertical changes.

Let’s Learn the Damn Mathematics

A fictional training diagram places a path along y = 2x + 1 and asks for a second path through a different location with the same direction. Same direction means equal slope, so the new line also has slope 2. A different intercept ensures the paths are distinct and parallel. If both slope and intercept match, they are the same line. Check the intercept before calling two lines distinct and parallel. One line written twice isn’t two damn paths.

Parallel lines share direction; perpendicular lines meet at a right angle, including the horizontal-vertical case. Nonvertical parallel lines have equal slopes. For nonhorizontal, nonvertical perpendicular lines, slopes are negative reciprocals: m1m2 = −1. A slope 2 = 2/1 pairs with −1/2. A slope −3/4 pairs with 4/3. The reciprocal exchanges rise and run, while the negative sign changes direction to create a right angle. Simply changing the sign usually does not make a perpendicular slope. Negative reciprocal means reverse and change sign; half the instruction gives half-baked geometry. Do both damn parts.

Horizontal and vertical lines are a special pair. Every horizontal line is perpendicular to every vertical line. A vertical line’s slope is undefined, so do not try to put it into the negative-reciprocal formula. Write it as x = c. A horizontal line is y = c. The special case is part of the mathematics, not an inconvenient bastard you can ignore to keep one rule sounding universal.

Watch out: handle the vertical-line case without dividing by zero like a reckless bastard.

Enrichment — supports A.6. Distance and midpoint formulas are not official Math indicators for the GED® test.

Differences in coordinates form legs of a right triangle. Between (x1,y1) and (x2,y2), distance is √[(x2 − x1)2 + (y2 − y1)2]. The midpoint averages coordinates: ((x1 + x2)/2, (y1 + y2)/2). These tools support geometric problems through previously learned Pythagorean and average reasoning; they do not create additional official target codes. Same earlier mathematics, new coordinate jobs. No need to invent extra GED bullshit to explain the connection.

Watch How It Works

Example A — Parallel line. Find a line parallel to y = 3x − 2 through (1,5). Use slope 3: y − 5 = 3(x − 1), so y = 3x + 2. It has the same slope and different intercept, so the lines are parallel. Substitution confirms (1,5). Find the required slope, then use the actual point to locate the line. Direction alone isn’t the whole damn answer; the new line also has to pass through the specified point.

Example B — Perpendicular line. A line perpendicular to y = −(2/3)x + 4 has slope 3/2. Through (2,1), y − 1 = (3/2)(x − 2). Simplify to y = (3/2)x − 2. Check slopes: (−2/3)(3/2) = −1. Check point: 3 − 2 = 1. Both requirements hold. The slope check and point check aren’t competing choices; the equation has to satisfy both damn conditions.

Common Mistakes and How to Avoid Them

Flipping without changing the sign. A line perpendicular to slope 3/4 has slope −4/3, not 4/3.

Treating a vertical line like the others. A vertical line has undefined slope, and any line perpendicular to it is horizontal.

Lesson Summary

Parallel lines have equal slopes and different intercepts. Perpendicular lines have slopes whose product is −1, except a horizontal and a vertical line, which are always perpendicular. Find the needed slope first, then use the given point to place the line.

Your Turn — Practice

1. Two shelves are drawn on graph paper along y = 2x + 1 and y = 2x − 3. Are they parallel, perpendicular, or neither?

2. What slope is perpendicular to y = (3/4)x − 2?

3. Write the line parallel to y = −2x + 5 through (1, 4).

Answer check: 1. Parallel: same slope (2), different intercepts. 2. −4/3 (negative reciprocal). 3. y − 4 = −2(x − 1), so y = −2x + 6.

Wrong-answer roadmap: If you answered 4/3 for problem 2, you flipped the fraction but kept the sign. Perpendicular slopes have opposite signs. Reread Example B.

Unit 14 Check (Math)

These use outside settings, like the real test. Work them on your own.

1. Write the line with slope −1/2 through (4, 1).

2. Write the line through (−1, 2) and (3, 10).

3. What slope is perpendicular to a line with slope 5?

Answer check: 1. y − 1 = −1/2(x − 4), so y = −x/2 + 3. (Ch 40) 2. Slope 8 ÷ 4 = 2; y = 2x + 4. (Ch 40) 3. −1/5. (Ch 41)

Ready to move on: get all three right. If you miss one, go back to the chapter named in its answer. With three questions, our 80% study goal means all three, on your first try, without help.




Unit 15 — A.7 Compare, represent, and evaluate functions

Official indicators (GED Assessment Guide for Educators, October 2020, word for word): A.7.a Compare two different proportional relationships represented in different ways. Examples include but are not limited to: compare a distance-time graph to a distance-time equation to determine which of two moving objects has a greater speed. A.7.b Represent or identify a function in a table or graph as having exactly one output (one element in the range) for each input (each element in the domain). A.7.c Evaluate linear and quadratic functions for values in their domain when represented using function notation. A.7.d Compare properties of two linear or quadratic functions each represented in a different way (algebraically, numerically in tables, graphically or by verbal descriptions). Examples include but are not limited to: given a linear function represented by a table of values and a linear function represented by an algebraic expression, determine which function has the greater rate of change.




Chapter 42 — Functions, Inputs, Outputs, Domain, and Range

GED® test targets: A.7.b, A.7.c; MP.5.b

Inside start: Press the same button on a snack machine and you get the same item every time. One input, one output: that is the idea of a function. (Prices and rules vary by facility; every number here is made up.)

What You’re Going to Learn

You’re going to identify functions from rules, tables, mappings, and graphs; state context-based domains and ranges; and evaluate function notation. Different formats, same question: what inputs are allowed, and what output does each one get? Don’t let the notation turn a clear rule into mysterious damn paperwork.

Why This Shit Matters

A function makes one output predictable from each allowed input. That structure helps you interpret models rather than treating every graph as the same kind of relationship. A function is a one-output-per-input operation. One x doesn’t get to hand you two different y-values and tell you to pick whichever the hell you prefer.

Key Vocabulary

Function: a rule assigning exactly one output to each input in its domain.

Domain: allowed inputs.

Range: outputs actually produced.

Function notation: f(x), the output of function f at input x.

Vertical-line test: checking whether any vertical line meets a graph more than once.

Let’s Learn the Damn Mathematics

Ask whether each input gets exactly one output before calling the rule a function. A fictional course charges $20 plus $10 per session. Each chosen session count leads to one cost. That is a function C(s) = 20 + 10s. Read C(3) as cost at three sessions, not C multiplied by three. Its value is 20 + 30 = $50. The parentheses name the input; they aren’t sneaking multiplication into the damn rule. One input, one output. Repeated outputs are allowed to mind their own business.

A table is a function if no input is paired with two different outputs. Repeated output values are allowed: two different inputs can lead to the same output. The pairs (1,4), (2,4), (3,7) form a function. The pairs (1,4), (1,7) do not, because input 1 gives two outputs. Identical repeated pairs do not create a conflict. Check conflicting outputs for the same input, not whether every row looks different.

A graph is a function of x when every vertical line meets it at most once. That test asks whether one horizontal location has multiple outputs. A circle generally fails because some vertical lines meet it twice. A horizontal line passes because each x has one y. Do not replace the vertical-line test with a horizontal-line test, which asks a different question. Vertical means vertical, damn it. Changing the test changes what you’re checking, not just how you look at the picture.

The domain may be restricted mathematically and contextually. For f(x) = 1/(x − 2), exclude 2. For the course model with at most six whole sessions, domain is {0,1,2,3,4,5,6} if zero sessions with the fixed charge is permitted by the model. The corresponding range is {20,30,40,50,60,70,80}. An algebraic rule without that context could accept many more inputs. A domain describes what is allowed; it is not always every x printed on the axis. The formula can accept an input that the situation tells to stay the hell out.

Watch How It Works

Example A — Polynomial function. Let f(x) = x2 − 3x. At x = −2, f(−2) = (−2)2 − 3(−2) = 4 + 6 = 10. At x = 0, f(0) = 0. Two inputs can share an output: f(1) = −2 and f(2) = −2. That does not violate the function rule. The rule objects when one input produces two different outputs, not when two inputs arrive at the same damn result. A formula may accept a number that the physical model cannot use. Check both kinds of restriction.

Example B — Table test. Table A has pairs (0,2), (1,5), (2,8). Each input appears with one output, so it is a function. Table B adds (1,7); now input 1 has outputs 5 and 7, so the combined relation is not a function. The issue is the repeated input with conflicting outputs, not the presence of four rows. Count conflicts, not rows. An extra row isn’t automatically the troublemaking bastard here; two different outputs attached to input 1 are.

Common Mistakes and How to Avoid Them

Rejecting repeated outputs. Two inputs may share an output; a relation fails to be a function only when one input has two different outputs.

Reading f(3) as f times 3. f(3) is the output when the input is 3.

Lesson Summary

A function gives exactly one output for each input. Check tables for a repeated input with different outputs, and check graphs with the vertical-line test. The domain is the allowed inputs, including limits from the situation, and the range is the outputs produced.

Your Turn — Practice

1. A table matches mail days to letters: day 1 → 2, day 2 → 0, day 3 → 2, day 4 → 1. Is this a function?

2. Is {(1, 3), (2, 5), (1, 7)} a function?

3. For f(x) = 5 − 2x, find f(−3).

Answer check: 1. Yes. Each input (day) has exactly one output. Repeated outputs are allowed. 2. No. The input 1 has two outputs. 3. 5 + 6 = 11.

Wrong-answer roadmap: If you said the first table is not a function because 2 appears twice, check again: repeated outputs are fine; repeated inputs with different outputs are not. Reread Example B.




Chapter 43 — Linear and Nonlinear Functions Across Representations

GED® test targets: A.7.a, A.7.d; MP.1.c

Inside start: One phone plan charges only by the minute. Another charges a starting fee plus a lower rate. Which is cheaper depends on how many minutes you use, and tables, graphs, and equations can all show it.

What You’re Going to Learn

You’re going to compare proportional and nonproportional linear relationships, identify nonlinear patterns, and interpret tables, graphs, equations, and verbal descriptions together. Same relationship can wear several outfits. We’re comparing its mathematical features, not judging which version looks the most damn impressive.

Why This Shit Matters

The same relationship can appear in several forms. GED-level comparison requires using their mathematical features even when they are presented differently. Linear means constant rate, not merely “the numbers went up.” Plenty of nonlinear patterns go up too. Rising values alone don’t prove a damn thing about whether the rate stays constant.

Key Vocabulary

Linear function: a function with constant rate of change, graphed as a nonvertical line.

Nonlinear: not following one constant rate of change.

Proportional: of form y = kx.

Representation: a table, equation, graph, or verbal description of the same relationship.

Intercept: an output at zero input for the vertical intercept.

Let’s Learn the Damn Mathematics

Compare changes, not costumes; tables, graphs, and equations can describe the same beast. Two fictional transportation choices are described differently. One table lists 1 ride → $3, 2 → $6, 3 → $9. Another states C(r) = 2r + 5. The table has a $3-per-ride proportional rate; the equation has a $2 rate and a $5 starting cost. Comparing only the largest printed output would miss the relationship. Bigger outputs do not prove a constant rate. Make the differences show their work, and keep that starting cost in sight. It doesn’t take a damn hike just because the rate is lower.

Constant first differences signal linear behavior; changing differences mean something else is happening. For linear tables, divide output change by input change. Unequal input intervals require this ratio rather than raw differences. A line through the origin is proportional; a line with nonzero intercept is not. To compare rates across a graph and an equation, compute graph slope with two labeled points, then compare with the equation’s coefficient after solving for the output. Equal output differences matter only after you check equal input steps. Don’t announce a constant damn rate until the numerator and denominator both tell the same story.

Nonlinear functions change their rates. For y = x2 at x = 0,1,2,3, outputs 0,1,4,9 increase by 1,3,5. The first differences are not constant, so the graph is not a line. For equal input steps, constant second differences are a useful clue for quadratic data. They do not justify assuming every nonlinear pattern is quadratic; other rules can produce different curves. Nonlinear is a broader label, not a secret code meaning “quadratic, obviously.” Don’t slap an unsupported rule on the damn data.

Compare features that answer the actual question: starting value, rate, output at one input, or maximum over a domain. A lower rate does not always mean a lower total because the starting amount may be larger. A table may show only selected values, so use a stated rule or justified pattern before predicting between or beyond them. Check whether continuous interpolation is appropriate. Don’t let a convenient-looking gap in the table become a license to invent bullshit between the entries.

Watch How It Works

Example A — Proportional speeds. Runner A’s graph passes through (0,0) and (2,10), with hours and miles as units. Slope is 10/2 = 5 mph. Runner B follows d = 4.5t. Its rate is 4.5 mph. A is faster by 0.5 mph under the constant-rate models. Compare rates rather than the absolute position of differently scaled drawings. The picture doesn’t get to bullshit you with a steeper-looking angle on different axes. Read the whole damn model.

Watch out: A cheaper rate can still come with an expensive starting fee.

Example B — Starting cost versus rate. Plan A is C = 3r. Plan B is C = 2r + 5. At r = 3, A = 9 and B = 11 dollars. At r = 8, A = 24 and B = 21. Equality 3r = 2r + 5 occurs at r = 5. One plan is not cheaper at every ride count. The lower rate doesn’t erase the starting fee; it takes more rides before that difference changes which plan costs less. Compare the actual damn totals at the input you need.

Common Mistakes and How to Avoid Them

Comparing graphs by how steep they look. When the axes use different scales, calculate the rates instead.

Ignoring a starting fee. A lower rate is not cheaper at every input when it comes with a higher starting amount.

Lesson Summary

A linear relationship changes by the same amount for each equal step in the input; a proportional one is linear and passes through the origin (y = kx). A nonlinear one changes by different amounts. Find the rate and the starting value in each representation and compare those numbers directly.

Your Turn — Practice

1. Plan A charges $0.25 per minute. Plan B’s table shows 10 minutes for $3 and 20 minutes for $5. Which plan has the greater rate per minute?

2. f(x) = 3x + 2. A table for g shows x = 0, 1, 2 giving 1, 5, 9. Which function has the greater rate of change?

3. Is y = x2 + 1 linear? Explain using the table for x = 0, 1, 2, 3.

Answer check: 1. Plan B’s rate is (5 − 3) ÷ 10 = $0.20 per minute, so Plan A’s rate is greater. 2. g: it rises 4 per step; f rises 3. 3. No. The y-values 1, 2, 5, 10 change by 1, 3, 5, so the change is not constant.

Wrong-answer roadmap: If you said Plan B costs $0.30 per minute (3 ÷ 10), you ignored its starting fee. Use the change between two rows. Reread Example B.

Unit 15 Check (Math)

These use outside settings, like the real test. Work them on your own.

1. For f(x) = x2 − 3x, find f(4).

2. In x = y2, is y a function of x? Explain.

3. Car A follows d = 55t. Car B’s table shows (1, 60) and (2, 120). Which is faster?

Answer check: 1. 16 − 12 = 4. (Ch 42) 2. No. The input x = 4 gives two outputs, y = 2 and y = −2. (Ch 42) 3. Car B (60 miles per hour versus 55). (Ch 43)

Ready to move on: get all three right. If you miss one, go back to the chapter named in its answer. With three questions, our 80% study goal means all three, on your first try, without help.




Unit 16 — Test Readiness (no content code)

These chapters do not teach a new GED indicator. They prepare you for the test itself: the calculator, the formula sheet, question formats, and mixed review that pulls the units together.




Chapter 44 — Calculator Use, Formula References, and GED® Question Formats

GED® test targets: No content code (test readiness); MP.4

Inside start: In class you may practice with a calculator if your education department provides one, and the real test gives you one on screen for Part II. A calculator only does what you type, so this chapter is about typing the right thing. (Prices and rules vary by facility; every number here is made up.)

What You’re Going to Learn

You’re going to use a scientific calculator deliberately, read a formula reference, and turn GED question formats into a clear mathematical task. The tools can help with the calculation. They don’t get to decide what the hell the question means.

Why This Shit Matters

Tools can reduce the arithmetic work, but setup and interpretation still belong to you. Know how the answer must be entered so a correct calculation doesn’t get submitted incorrectly. A calculator obeys the expression entered with the loyalty of a machine that never questions a damn instruction: it will compute your typo flawlessly.

Key Vocabulary

Scientific calculator: a calculator supporting powers, roots, fractions, and other mathematical functions.

Entry: the expression typed into the device.

Display: the expression or result shown.

Technology-enhanced item: a question answered through an onscreen interaction.

Reference sheet: a supplied guide to formulas or calculator use.

Let’s Learn the Damn Mathematics

Write the expression before pressing keys; the calculator will faithfully compute whatever horseshit you entered. A fictional materials problem asks for the volume of a cylinder of radius 2.5 cm and height 7 cm. The formula V = πr2h still needs interpretation before a calculator can help. Enter the diameter by mistake or leave off the square, and the answer stays wrong even if every key works perfectly. A working calculator cannot rescue a wrongly modeled question. Plan the damn expression first.

Know what the calculator is actually doing. Current official materials from GED Testing Service identify the TI-30XS MultiView and its onscreen version for the calculator-permitted portion. Clear the old work first; yesterday’s expression doesn’t need to hang around like some bastard who missed checkout. Enter the planned expression with explicit grouping around compound numerators, denominators, and negative inputs. Review the displayed expression before reading its result. The physical calculator uses keys; the onscreen version uses mouse clicks on the corresponding virtual keys. Different access, same mathematical sequence.

Practical TI-30XS MultiView walkthrough: evaluate (−3 + √17)/4. First press CLEAR to remove an earlier entry. Open the fraction template with the n/d fraction key. In the numerator, use the dedicated negative key (−), not the subtraction key, then enter 3 + √17; on the physical calculator, √ is entered with 2nd and the x2 key, then the arrow keys move out of the radical and into the denominator. Enter 4 in the denominator and press ENTER. The display is approximately 0.280776; if the calculator first shows an exact form, use its exact/decimal toggle as shown on the official calculator reference. Check that the entire numerator is over 4 and that the positive result is small because √17 is only a little greater than 4. The onscreen calculator uses clicks on the matching virtual keys rather than physical presses. The calculator evaluates the expression actually displayed, not the one you intended. It cannot read your damn mind. For a separate square check, entering (−3)2 must show 9; −32 without grouping can represent −(32) = −9. Make the grouping visible before trusting the result.

To use a formula sheet, identify the requested quantity, find a relevant relationship, define the letters, match the units, and substitute. The reference doesn’t decide whether a surface is open, whether a length is a radius, or whether a solution is physically possible. That’s not the damn sheet’s job. This book’s reference section is an instructional aid; the official test supplies its own formula and calculator materials.

Now look at how the answer has to be submitted. Multiple choice asks you to select the supported result; check plausible alternatives for sign, unit, or base errors. A numerical fill-in needs the requested value and precision. A drop-down asks you to choose an entry that completes a statement. Drag-and-drop may ask you to arrange values or place labels. A select-an-area item requires locating a point or region. Read the damn directions before acting, and use the official tutorial if your education department provides it. All essential mathematics in this book can be learned on paper. The screen changes how you enter the answer, not what makes the mathematics correct.

Watch How It Works

Example A — Calculator volume. For r = 2.5 cm and h = 7 cm, enter π × (2.5)2 × 7. Compute r2 = 6.25, then 6.25 × 7 = 43.75, so V = 43.75π ≈ 137.445 cm3. Rounded to the nearest tenth, 137.4 cm3. Estimate 3 × 6 × 7 ≈ 126, which supports the scale. An answer near 55 might mean the radius wasn’t squared. The calculator doesn’t know you left out a step; it just performs the instruction you gave the bastard. Keep unrounded intermediate values when possible, then round the requested final quantity.

Example B — Input format. Suppose a numerical-entry question asks for the nearest hundredth of (−3 + √17)/4. Calculator value is about 0.280776, so enter 0.28 if that is the requested precision. The whole numerator must be divided by 4—not just the bit closest to the fraction bar because it looked convenient as hell. For an ordered-pair selection task, the solution (2,5) means horizontal coordinate 2 and vertical coordinate 5, not the reverse. The order is part of the answer.

Common Mistakes and How to Avoid Them

Not grouping the numerator. Enter (−5 + √41) ÷ 2 with the whole top in parentheses.

Rounding too early. Keep the full calculator value until the last step, then round as the question asks.

Lesson Summary

Estimate first, type grouped expressions with parentheses, compare the display with your estimate, and round only at the end, to the place the question asks for. Put each answer in the form the question format calls for.

Your Turn — Practice

1. Numerical entry: find 15% of 64 to the nearest tenth.

2. Calculator: evaluate (−5 + √41) ÷ 2 to the nearest hundredth. (No calculator? Use √41 ≈ 6.40.)

Answer check: 1. 9.6. 2. √41 ≈ 6.4031, so 1.4031 ÷ 2 ≈ 0.70.

Wrong-answer roadmap: If you got about −1.80, you divided only √41 by 2: −5 + 3.20 = −1.80. Put the whole top in parentheses: (−5 + √41) ÷ 2. If you got about −0.70, you flipped the signs on top: it is −5 + √41 (about 1.40), not 5 − √41. Reread Example B.




Chapter 45 — Cross-Topic Review: Integrated Linear and Quadratic Modeling

GED® test targets: Review of A.2, A.4, A.7; MP.1, MP.2

Inside start: Planning a group order for a class event mixes a price per item, a fixed fee, and a limit you can’t go over. Real problems don’t say which chapter they came from.

What You’re Going to Learn

You’re going to choose linear or quadratic models from relationships, solve integrated equations and systems, and interpret solutions under physical and financial constraints. The model has to describe the actual relationship. A tougher-looking formula isn’t automatically the right damn formula.

Why This Shit Matters

Complex problems often combine several familiar skills. Build a deliberate model so you can see which relationships are constant-rate and which multiply changing quantities. Advanced models stack equations, rates, and constraints; an elegant solution to the wrong model is still polished bullshit. Fancy algebra doesn’t rescue a setup that answered the wrong question.

Key Vocabulary

Model assumption: a condition treated as true for the calculation.

Feasible solution: one meeting both the mathematics and the context.

Optimization: finding a greatest or least value under constraints.

Break-even: equal modeled revenue and cost.

Revenue: incoming sales amount before costs are subtracted.

Let’s Learn the Damn Mathematics

A fictional workshop pays a $120 setup cost and $6 for each item produced. Cost C(n) = 120 + 6n is linear because each item adds the same cost. If a rectangular product has both width x and length x + 2, its material area x(x + 2) is quadratic because both dimensions change. The wording determines the model; money or geometry alone doesn’t decide shit. Revenue and profit are different quantities. Subtract the modeled costs before celebrating the incoming total like it’s money left over.

Parameters must keep their units and meaning when the model changes representation. A new outfit doesn’t give a quantity a new damn job. Define units and unknowns, identify fixed and changing amounts, write each relationship, then choose a solving method. For linear equalities, use inverse operations; for two simultaneous linear conditions, use a system. For a quadratic, set the equation to zero and use factoring, completing the square, inspection, or the formula. A larger problem still depends on these earlier tools. Money doesn’t automatically make a model linear. Read how the quantities interact before picking a procedure.

Integrated modeling means checking every constraint, not just finding a number that makes the algebra shut up. A negative root may solve an algebraic area equation but fail as a width. A decimal break-even item count may show that no whole count yields exact equality. An earnings model may calculate gross revenue, but it cannot establish take-home income or business profit without all relevant costs. Keep assumptions visible. Don’t add information the problem never supplied and call that invented shit a complete model.

For a downward-opening quadratic model, the vertex may identify a maximum within the allowed domain. If the vertex lies outside that domain, it isn’t a feasible optimum for the task. The graph doesn’t get to sell you a choice the situation forbids. Compare boundary values and permitted inputs as appropriate. For whole-number inputs, compare nearby integers around the theoretical vertex instead of treating a fractional item count as an actual damn choice.

Watch How It Works

Example A — Break-even with constraints. A fictional workshop sells each item for $10 and models cost as 120 + 6n dollars. Revenue R = 10n. Break-even satisfies 10n = 120 + 6n, so 4n = 120 and n = 30. At 30 items, revenue and cost are both $300. At 31, revenue $310 minus cost $306 leaves $4 under the stated model. This isn’t a complete real business budget; no unstated costs have been included. Don’t turn a four-dollar modeled difference into a promise the numbers never damn well made.

Watch out: Solve first, then apply the physical restrictions with an actual reason.

Example B — Quadratic dimension. A rectangle’s length is 5 m more than width, and area is 84 m2. Let width x. Then x(x + 5) = 84, giving x2 + 5x − 84 = 0 = (x + 12)(x − 7). Algebraic roots are −12 and 7. Width must be positive, so x = 7 m and length 12 m. Check 7 × 12 = 84. Discarding −12 is a contextual step after solving, not a rule that all negative roots are wrong. The root solves the algebra; the physical width tells that particular bastard it can’t stay.

Common Mistakes and How to Avoid Them

Choosing a model by how it looks. Use a linear model when an amount changes at a constant rate and a quadratic when two changing lengths multiply.

Rejecting a root without a reason, or keeping one the context rules out. Solve completely first, then drop a negative length because lengths must be positive.

Lesson Summary

Pick the model that matches the relationship, solve it completely, then apply the situation’s limits, such as whole numbers or positive lengths. Answer the question that was asked, with units.

Your Turn — Practice

1. You are saving for an item that costs $58. You have $10 and add $8 each week. After how many whole weeks will you have enough?

2. A rectangle’s length is 3 m more than its width, and its area is 54 m2. Find the width and the length.

3. Company A charges $60 plus $20 per hour. Company B charges $35 per hour. For how many hours do they cost the same, and which is cheaper for a 5-hour job?

Answer check: 1. 10 + 8w ≥ 58, so 8w ≥ 48 and w ≥ 6: 6 weeks. 2. w(w + 3) = 54, so w2 + 3w − 54 = 0 and (w + 9)(w − 6) = 0. The width is 6 m and the length is 9 m (−9 is not a length). 3. 60 + 20h = 35h, so 15h = 60 and h = 4 hours. For 5 hours, A costs 60 + 100 = $160 and B costs $175, so A is cheaper.

Wrong-answer roadmap: If you kept −9 as a width in problem 2, check the context: lengths must be positive. If you chose B for the 5-hour job because it has no starting fee, compare the totals: after 4 hours, A’s lower hourly rate makes it cheaper. Reread Example B, then Example A.




Chapter 46 — Cross-Topic Review: Noncalculator Arithmetic and Algebraic Reasoning

GED® test targets: Review of Q.1, Q.2, A.1; MP.4 (no calculator)

Inside start: When you check a receipt in your head, you are doing math without a calculator: rounding, adding, and noticing when a total looks wrong.

What You’re Going to Learn

You’re going to use exact arithmetic, estimation, exponent rules, and algebraic reasoning without a calculator, choosing a method that is efficient and checkable. No machine doesn’t mean no tools. Number relationships still work, and guessing is still bullshit.

Why This Shit Matters

Part I of the GED Math test has a limited number of questions where no calculator is allowed. Independent reasoning also helps you detect a wrong calculator entry when a calculator is allowed. The calculator is useful, but it doesn’t get to be the only bastard at the table who can do mathematics.

Key Vocabulary

Exact form: an unrounded value such as 3/8 or √5.

Benchmark: a familiar reference such as 0, 1/2, or 1.

Mental calculation: arithmetic using number relationships without a device.

Error analysis: finding where reasoning or calculation went wrong.

Let’s Learn the Damn Mathematics

Use equivalence and benchmarks before reaching for a calculator that is not available. A fictional household model needs to compare 3/4 of $40 with 60% of $50. Both are $30. You can see the first as half plus a quarter of 40, or 20 + 10; the second as six tenths of 50, or 6 × 5. Efficient mental work depends on understanding equal forms rather than guessing. Use a familiar fraction when it reveals the structure faster than a long decimal. Same value, cleaner route. You’re choosing useful mathematics, not performing some psychic bullshit stunt.

Use common benchmarks to order numbers, common factors to simplify fractions, and place value to calculate decimals. For 25% of 68, take one quarter: 68/4 = 17. For 0.5 × 0.24, take half of 0.24: 0.12. For 48 ÷ 0.6, rename as 480 ÷ 6 = 80. Each shortcut has a reason grounded in an equivalent expression. Mental work still needs valid operations; invisible bullshit is not an advanced method. Know what makes the shortcut legal, even when you don’t write every step.

For algebra, simplify structure before computing. In 4(2x − 3) − 3x, distribute to obtain 5x − 12. If the result must equal 18, solve 5x − 12 = 18, giving x = 6. Verify 4(12 − 3) − 18 = 36 − 18 = 18. Noncalculator work is not limited to whole-number operations; fraction equations and numerical exponent rules also need exact reasoning. No calculator doesn’t mean the math suddenly gets permission to become sloppy as hell. Keep the same properties and checks on duty.

Choose a path based on the question. An exact fraction comparison may be easier with common denominators than long division. A product such as 99 × 17 is easier as 100 × 17 − 17 = 1,683. Estimation is a check, not a replacement when an exact answer is required. Show enough written steps to keep signs, grouping, and units visible, especially when mental shortcuts become difficult to track. Efficiency means less unnecessary work—not hiding the damn reasoning so well that you can’t find your own mistake.

Watch How It Works

Example A — Ordering without decimals. Order −2/3, −3/4, and −0.7. Write them over 60: −40/60, −45/60, −42/60. Increasing order is −3/4, −0.7, −2/3. Check their positions between −1 and 0. Absolute magnitudes order in the opposite direction from these negative values. The signs still control the position; don’t compare bare magnitudes and then slap the minus signs back on like nothing damn well changed. An estimate checks scale. It does not replace an exact answer when the question requires one.

Example B — Numerical powers and fractions. Evaluate 8^(2/3) + (3/4 ÷ 3/8). The denominator 3 in the exponent says take the cube root: 3√8 = 2. The numerator 2 says square that result: 22 = 4. For the fraction division, multiply by the reciprocal: (3/4)(8/3) = 24/12 = 2. Add the two results: 4 + 2 = 6. Check each part separately; treating the exponent 2/3 as multiplication by 2/3 would describe a different operation. The raised fraction has a specific damn job. Don’t drag it down and give it another one because ordinary multiplication looks friendlier.

Common Mistakes and How to Avoid Them

Switching to rounded decimals too early. When the question wants an exact answer, 2/3 stays 2/3, not 0.67.

Misreading a fractional exponent. 8^(2/3) means the cube root of 8, squared, which is 4, not 8 × 2/3.

Lesson Summary

Without a calculator, use exact forms, common denominators, benchmarks such as 0, 1/2, and 1, and exponent rules. Estimate first so you can spot an answer that is far off.

Your Turn — Practice

1. Without a calculator: you have $20.00 and want 3 items at $4.95 each. Estimate first, then find the exact amount left.

2. Order from least to greatest without a calculator: −0.4, −3/8, −1/2.

3. Evaluate 16^(3/4) + 32 without a calculator.

Answer check: 1. Estimate 3 × $5 = $15, so about $5 left. Exact: 3 × 4.95 = 14.85, and 20.00 − 14.85 = $5.15 left. 2. −1/2 = −0.5 and −3/8 = −0.375, so the order is −1/2, −0.4, −3/8. 3. The fourth root of 16 is 2, and 23 = 8; 8 + 9 = 17.

Wrong-answer roadmap: If you put −3/8 first in problem 2, you ordered by size and ignored the signs: among negative numbers, the one farther from zero is smaller. If you got 21 in problem 3, you multiplied 16 × 3/4; the denominator 4 means take the fourth root first. Reread Example A, then Example B.




Chapter 47 — Cross-Topic Review: Integrated Multistep Problem Solving

GED® test targets: Mixed review; MP.1, MP.3, MP.5

Inside start: Planning what to buy with a fixed amount means combining rates, percents, and limits in one plan. This chapter puts the tools together.

What You’re Going to Learn

You’re going to plan and explain multistep solutions combining rates, percent, geometry, equations, functions, and data; identify missing information; and correct flawed reasoning. This is where the tools work together. No chapter label is going to whisper which damn formula to grab, so build the route from the question.

Why This Shit Matters

Later GED work asks you to select tools rather than follow one chapter label. A complete solution shows why the method matches the evidence. Integrated problems connect quantities in a chain; skip one unit and the final dollar amount arrives carrying somebody else’s bullshit. Explain how each step creates what the next step needs instead of jumping from given numbers to a hopeful total.

Key Vocabulary

Solution pathway: a planned sequence connecting given information to the required answer.

Relevant information: data needed for the question.

Sufficient information: enough facts to determine the requested result.

Assumption: a condition taken as true without being established by the supplied facts.

Verification: checking a claim against appropriate evidence.

Let’s Learn the Damn Mathematics

Build the solution chain one labeled unit at a time instead of cannonballing from dimensions to dollars. A fictional community workshop needs floor covering, compares purchase options, and has a spending limit. That one situation can require area, unit cost, percent tax, and an inequality. Start with the required answer rather than rushing to use every number printed in the description. The numbers aren’t all demanding immediate damn attention. Give them jobs before calculating.

Each intermediate quantity must feed the next step and carry a compatible unit. Read the task and identify the unknown with its unit. Organize given information in a labeled list, table, or sketch. Choose a first step that creates a quantity needed later. Record each intermediate result with its unit. Decide whether the situation is additive, multiplicative, proportional, linear, quadratic, geometric, or probabilistic. More than one may apply, but each step should have a stated reason. Whole packages and fractional area are different constraints. Round the package count at the right step. Don’t make the next calculation swallow a quantity with the wrong damn unit and hope it digests the mistake.

Check the reasoning’s setup before checking its arithmetic. Was the original base used for percent change? Was the diameter mistaken for radius? Did the equation preserve a fixed fee only once? Did a graph’s scale change the apparent rate? Find the first unsupported step and repair it. A numerical answer can accidentally be correct despite invalid reasoning, so a sound explanation matters. A lucky result doesn’t turn a bullshit method into valid mathematics.

Identify missing information and call the problem underdetermined when that is what the evidence says. A rectangle’s perimeter alone does not determine its area: sides 4 and 6 give perimeter 20 and area 24, while sides 3 and 7 give the same perimeter and area 21. These counterexamples show exactly why an additional dimension or relationship is necessary. State what would resolve the uncertainty rather than inventing a value. An honest “not enough information” beats a beautifully calculated pile of made-up shit.

Watch How It Works

Example A — Integrated purchase. A fictional rectangular garden bed is 12 ft by 9 ft. Covering costs $2.50 per square foot with 10% extra material required and a fictional 6% tax on all material cost. Area = 108 ft2. Material quantity = 108 × 1.10 = 118.8 ft2, assuming fractional purchasing is permitted. Cost before tax = 118.8 × 2.50 = $297. Tax = 297 × 0.06 = $17.82. Total = $314.82. If material is instead sold only in 20-ft2 packages, six packages cover 120 ft2; the cost calculation must use the actual package pricing and tax basis provided. A correct chain preserves units as well as numbers. The purchase condition matters. Don’t spend money on a fractional package the stated model won’t damn well let you buy.

Example B — Model and threshold. A fictional savings model starts at $75 and adds $25 weekly. Cost of a planned purchase is $240 plus a stated $15 fee. Need 75 + 25w ≥ 255. Then 25w ≥ 180 and w ≥ 7.2. With whole weekly deposits, use 8 weeks. Seven weeks gives $250, insufficient by $5; eight gives $275, leaving $20. The modeled result is conditional on the stated deposits and costs. Seven weeks doesn’t work just because it is close. The five-dollar shortage still exists, dammit, so check the actual threshold before accepting the rounded answer.

Common Mistakes and How to Avoid Them

Applying a percent to the wrong amount. In a purchase with extra material and tax, apply each percent to the right base, in order.

Answering a different question. If the question asks for weeks, a dollar amount is not the answer.

Lesson Summary

Read the question, list what is given and what is missing, plan the steps, carry the units through each one, and check the final answer against the original question and an estimate.

Your Turn — Practice

1. A fictional commissary order has 4 items at $2.25 each and 2 items at $3.50 each, with a fictional 5% tax on the whole order. What is the total?

2. A garden bed is 10 ft by 6 ft. Soil comes in bags that each cover 8 ft2. How many bags are needed?

3. A worker earned $520 last month and $598 this month. What is the percent increase?

Answer check: 1. 4 × 2.25 = $9.00 and 2 × 3.50 = $7.00, so $16.00 before tax. Tax = 16.00 × 0.05 = $0.80. Total = $16.80. 2. 10 × 6 = 60 ft2, and 60 ÷ 8 = 7.5, so buy 8 bags (7 bags cover only 56 ft2). 3. Change = 598 − 520 = 78, and 78 ÷ 520 = 0.15 = 15%.

Wrong-answer roadmap: If you answered 7.5 bags for problem 2, round up: bags come whole, and 7 bags leave 4 ft2 uncovered. If you got about 13% for problem 3, you divided by the new amount; percent change uses the original amount. Reread Example A; for percent change, see Chapter 14.

 


Part 5 Final Check — Mixed GED®-Style Mathematical Reasoning



This original check follows the real test’s order: Part I without a calculator, then Part II with a calculator. Every setting here is new on purpose. About 45% of the items are quantitative and 55% algebraic, like the real test.

Part I — No Calculator

1. Add 3/4 + 2/3.

2. Evaluate 3a2 − b when a = −2 and b = 5.

3. Simplify 2(4x − 3) − (x + 5).

4. Evaluate (−2)3 + |−7|.

5. Which expression is undefined? A. 4/(2 − 2) B. (2 − 2)/4 C. 0 × 4 D. 4 − 4

Part II — Calculator Allowed

6. A 2.5-lb bag of rice costs $6.40. What is the price per pound?

7. $1,200 earns 3.5% simple interest per year for 2 years. How much interest is earned?

8. A store marks up a $15 shirt by 40%, then sells it at 10% off the marked price. What is the final price?

9. Find the area of a circle with radius 7 cm, to the nearest tenth.

10. A tool rents for $18 plus $6.50 per hour. The bill is $57. For how many hours was it rented?

11. Find the median and the mean of 78, 85, 92, 85, 70.

12. In how many ways can first, second, and third place be awarded among 5 runners?

13. Solve 4(x − 1) = 2x + 10.

14. Solve 7 − 3x ≤ 19.

15. Solve the system x + 2y = 12 and 3x − y = 1.

16. Solve x2 − x − 12 = 0.

17. Write the equation of the line through (−2, 5) and (4, −1).

18. For f(x) = 2x2 − 3, find f(−2).

19. Function A is y = 3x + 1. Function B’s table shows (0, 2), (1, 6), (2, 10). Which has the greater rate of change?

20. A rectangle’s length is 4 more than its width, and its area is 45. Write a quadratic equation and find the width.

Answer Key

1. 9/12 + 8/12 = 17/12 = 1 5/12. (Adding tops and bottoms, 5/7, is the classic trap.) (Ch 11)

2. 3(4) − 5 = 7. (If you got −17, you squared −2 as −4.) (Ch 27)

3. 8x − 6 − x − 5 = 7x − 11. (Subtract every term inside the second parentheses.) (Ch 28)

4. −8 + 7 = −1. (Ch 12)

5. A. The denominator is 0. (Ch 5)

6. 6.40 ÷ 2.5 = $2.56 per pound. (Ch 13)

7. 1,200 × 0.035 × 2 = $84. (Ch 15)

8. 15 × 1.40 = $21.00; 21 × 0.90 = $18.90. (Not $19.50: the two percents do not combine into +30%.) (Ch 14)

9. 49π ≈ 153.9 cm2. (Ch 20)

10. 18 + 6.5h = 57, so h = 6 hours. (Ch 32)

11. Median 85; mean 410 ÷ 5 = 82. (Ch 24)

12. 5 × 4 × 3 = 60. (Ch 26)

13. 4x − 4 = 2x + 10, so x = 7. (Ch 31)

14. −3x ≤ 12, so x ≥ −4 (flip when dividing by −3). (Ch 34)

15. y = 3x − 1; x + 2(3x − 1) = 12, so x = 2 and y = 5. (Ch 33)

16. (x − 4)(x + 3) = 0, so x = 4 or −3. (Ch 35)

17. Slope = −6 ÷ 6 = −1; y = −x + 3. (Ch 40)

18. 2(4) − 3 = 5. (Ch 42)

19. Function B (4 per step versus 3). (Ch 43)

20. w(w + 4) = 45, so w2 + 4w − 45 = 0 and (w + 9)(w − 5) = 0; w = 5 (−9 is not a length). (Ch 35)

Count: quantitative items 1, 4, 5, 6, 7, 8, 9, 11, 12 (9 of 20, 45%); algebraic items 2, 3, 10, 13–20 (11 of 20, 55%).

Missed one? Go back to the chapter named after that answer, redo its Your Turn practice, then try the item again.

Ready line: This check has 20 questions. Aim for 16 or more right (80% or more), each one on your first try, without help. Under 16? That’s useful information, not failure: go back to the chapters named in the answers you missed, redo them, then try those questions again. 16 or more? You can move on. This 80% line is our study goal, not the official passing score for the GED® test, and reaching it doesn’t guarantee you’ll pass the GED® test. It means you’re ready for the next step.


Mathematics Reference



This section summarizes relationships taught in the lessons. It is an instructional reference, not a reproduction of the official formula sheet for the GED® test. On test day the sheet writes some of these a little different, like ½bh instead of bh/2. Same formula, different clothes. Define the letters, match units, check restrictions, and select a formula that describes the actual figure or relationship before substituting. The reference saves you a lookup; it doesn’t decide what the hell the question means. Keep the same reasoning on duty here that you used in the chapters.

Arithmetic and numerical forms








	Relationship
	Meaning or restriction





	a/b = a ÷ b
	b must not equal zero



	a − b = a + (−b)
	Subtract by adding the opposite



	Distance = |a − b|
	Nonnegative separation on a number line



	aman = am+n
	Matching base; use values where expressions are defined



	am/an = am−n
	a ≠ 0



	(am)n = amn
	For integer exponents, use values where expressions are defined. With rational exponents, the positive-real-base case is safe; negative bases require separate domain checking.



	a−n = 1/an
	a ≠ 0



	Scientific notation: a × 10n
	1 ≤ |a| < 10; integer n



	a^(m/n) = (n√a)m
	Rational exponent; a > 0 and n is a positive integer





Rates, percentages, and conversions








	Relationship
	Use





	Unit rate = quantity ÷ corresponding units
	Retain units in numerator and denominator



	Total cost = units × price per unit
	Price per unit is the unit rate



	Part = decimal rate × whole
	Percent divided by 100 gives decimal rate



	Percent change = change ÷ original × 100%
	Use original amount as base



	New amount = original × (1 ± r)
	Plus for increase, minus for decrease



	I = Prt; total = P + I
	Simple interest, annual decimal rate and time in years



	Distance = rate × time
	Use compatible time units



	1 ft = 12 in; 1 yd = 3 ft; 1 mi = 5,280 ft
	Standard length conversions



	1 km = 1,000 m; 1 m = 100 cm
	Metric length conversions



	1 hr = 60 min; 1 min = 60 s
	Time conversions



	Length factor k; area factor k2; volume factor k3
	Use corresponding lengths in the same unit





Flat figures








	Figure or quantity
	Relationship





	Rectangle
	A = lw; P = 2l + 2w



	Square
	A = s2; P = 4s



	Triangle
	A = bh/2; P = sum of three sides



	Parallelogram
	A = bh



	Trapezoid
	A = h(b1 + b2)/2



	Circle
	A = πr2; C = 2πr = πd; d = 2r



	Pi
	π ≈ 3.14



	Right triangle
	a2 + b2 = c2; c is hypotenuse





For all area formulas, h is perpendicular to the selected base. Polygon perimeter is the sum of the exterior side lengths. Composite areas add nonoverlapping parts or subtract removed parts. Composite perimeter follows only the outside boundary. The internal lines help organize the work; they don’t get to sneak into the damn perimeter and charge you for edges that aren’t outside.

Solids









	Solid
	Volume
	Closed surface area





	Rectangular prism
	lwh
	2lw + 2lh + 2wh



	Right prism
	Bh
	ph + 2B



	Cylinder
	πr2h
	2πrh + 2πr2



	Regular right pyramid
	Bh/3
	B + ps/2



	Right circular cone
	πr2h/3
	πr2 + πrs



	Sphere
	4πr3/3
	4πr2





B is base area; p is base perimeter; h is perpendicular height; s is slant height. These are distinct quantities. Remove absent or hidden surfaces. In a right cone, s2 = r2 + h2. Use the relevant supplied formulas for other solids or unusual shapes. Each letter has its own damn job. Don’t swap perpendicular height with slant height or count a hidden face because a familiar formula made it convenient.

Lines, equations, and quadratics








	Formula
	Meaning or restriction





	m = (y2 − y1)/(x2 − x1)
	Slope between two points; x2 ≠ x1



	y = mx + b
	Slope-intercept form: slope m, y-intercept b



	y − y1 = m(x − x1)
	Point-slope form: slope m through the point (x1, y1)



	ax2 + bx + c = 0
	Standard form of a quadratic equation; a ≠ 0



	x = [−b ± √(b2 − 4ac)]/(2a)
	Quadratic formula for ax2 + bx + c = 0, a ≠ 0



	Vertex input x = −b/(2a)
	x-value of the vertex of y = ax2 + bx + c; a ≠ 0





Solve the quadratic only over the real-number domain when requested. A negative discriminant means no real roots. Parallel nonvertical distinct lines share slope; nonhorizontal perpendicular slopes have product −1. Horizontal and vertical lines form the special perpendicular pair. A function assigns exactly one output to every allowed input.

Data, chance, and counting








	Formula
	Meaning or restriction





	Mean = (sum of values)/(number of values)
	Ordinary average



	Weighted mean = [sum of (weight × value)]/(sum of weights)
	Each value counts according to its weight



	nPr = n!/(n − r)!
	Permutations: ordered arrangements of r items chosen from n



	nCr = n!/[r!(n − r)!]
	Combinations: selections of r items from n when order does not matter



	P(E) = (favorable outcomes)/(all outcomes)
	Probability of event E when all outcomes are equally likely





Sort values for median. With an even count, average the two middle values. Mode is a most frequent value; range = maximum − minimum. For a missing value, multiply mean by count and subtract the known total. For independent events multiply probabilities; for a dependent sequence multiply conditional probabilities. For alternatives, subtract any overlap. P(not E) = 1 − P(E).

A repeatable reasoning check

Name the requested quantity and unit. Identify given facts and missing information. Draw or write a model. Select a method that matches the relationship. Carry out each step without changing the model. Check arithmetic, domain, units, magnitude, and the original question. Explain any assumptions or exclusions. If a conclusion fails, find the earliest unsupported step and repair it.


Mathematics Glossary



Absolute value. a number’s distance from zero, written between vertical bars.

Additive inverse. the opposite that combines with a number to make zero.

Annual rate. rate for one year.

Approximation. a value close to the exact one.

Area. amount of flat surface in square units.

Assumption. a condition taken as true without being established by the supplied facts.

Axis of symmetry. a line that divides a figure into mirror-image halves; for a quadratic graph y = ax2 + bx + c, it is the vertical line through the vertex.

Base. (1) the number being repeatedly multiplied; (2) in percent, the whole amount the percent is taken of; (3) in geometry, the side or face a height is measured from.

Base area B. area of one base.

Base perimeter p. boundary length of that base.

Benchmark. a familiar reference such as 0, 1/2, or 1.

Binomial. a polynomial with two terms.

Boundary point. the value separating acceptable from unacceptable values.

Box plot. display of median, quartiles, and spread.

Break-even. the condition in which modeled revenue and cost are equal; see Break-even point.

Break-even point. the input or location where two modeled amounts are equal.

Categorical data. labels or groups.

Circumference. distance around a circle.

Closed circle. included endpoint.

Coefficient. a factor multiplying a variable.

Combination. a selection where order does not matter.

Commission. pay based on a stated share of sales.

Common denominator. a shared unit for fractions being added or subtracted.

Common factor. a factor shared by every term.

Complement. an event’s opposite.

Complementary angles. angles totaling 90 degrees.

Complete the square. rewrite part of an equation as a squared binomial.

Complex fraction. a fraction containing another fraction in its numerator or denominator.

Composite. a whole number greater than 1 with more than two positive factors.

Composite figure. a figure made from simpler figures.

Cone. a solid tapering from a circular base to an apex.

Constant. a fixed value.

Constant of proportionality. the fixed multiplier in y = kx.

Constraint. a condition that a solution must satisfy.

Contradiction. a false statement showing no solution.

Conversion factor. a ratio of equal measurements in different units.

Coordinate distance. separation computed using horizontal and vertical changes.

Coordinate plane. two perpendicular number lines used to locate points.

Counterexample. one case showing a general claim is false.

Cube. (1) third power; (2) a box with six equal square faces.

Cube root. the number whose cube gives the original value.

Cylinder. a solid with circular parallel congruent bases.

Decimal alignment. matching place values for addition and subtraction.

Decimal point. the mark separating whole units from parts of a unit.

Decreasing. output falls as input rises.

Degree. (1) unit for measuring angles, written °; (2) the highest exponent in a polynomial.

Denominator. the bottom number naming the division.

Diameter. distance through the center across the circle, twice the radius.

Difference. the result of subtraction.

Digit. one of the symbols 0 through 9.

Dimension. an independent direction of measurement.

Discriminant. b2 − 4ac, determining the number of real roots.

Display. the expression or result shown.

Distance. nonnegative separation between locations.

Domain. allowed inputs.

Domain restriction. an excluded input, often from a zero denominator.

Dot plot. individual values marked above a number line.

Elimination. adding equivalent equations to remove a variable.

End behavior. how output behaves for large positive or negative inputs.

Entry. the expression typed into the device.

Equation. a statement that two expressions are equal.

Equivalent. different forms with the same value.

Equivalent expressions. expressions with equal values for every allowed input.

Error analysis. finding where reasoning or calculation went wrong.

Estimate. an approximate result.

Evaluate. find the value for specified inputs.

Event. a specified set of outcomes.

Exact. without approximation.

Exact form. an unrounded value such as 3/8 or √5.

Excluded value. an input making an original denominator zero or a divisor expression zero.

Expand. distribute multiplication across grouped terms.

Expanded form. a number written as the sum of its place values.

Exponent. a small raised number indicating repeated multiplication.

Expression. numbers, operation signs, and sometimes variables naming an amount.

Exterior boundary. the outside edge.

Factor. a number or expression multiplied by another to form a product.

Factorial. n! = n(n − 1)…1, with 0! = 1.

Feasible solution. one meeting both the mathematics and the context.

Formula. an equation expressing a general relationship.

Fraction. a number expressing division of a numerator by a nonzero denominator.

Function. a rule assigning exactly one output to each input in its domain.

Function notation. f(x), the output of function f at input x.

GCF. greatest common factor.

Gratuity. a tip calculated from a stated base.

Gross pay. earnings before deductions.

Histogram. frequencies in numerical intervals.

Hypotenuse. the side opposite the right angle and the longest side of a right triangle.

Identity. an equation true for all allowed inputs.

Improper fraction. Commonly, a fraction whose numerator’s magnitude is greater than or equal to the denominator’s magnitude, so its magnitude is at least 1; examples include 7/4, 5/5, and −7/4. Terminology varies, and some references apply the term only to nonnegative fractions.

Inclusive inequality. ≤ or ≥, including equality.

Increasing. output rises as input rises over an interval.

Independent events. events for which one does not change the probability of the other.

Inequality. a comparison using symbols such as <, >, ≤, or ≥.

Initial value. the modeled output at input zero, when meaningful.

Input. the value supplied to a rule.

Integer. a whole number, its negative, or zero.

Intercept. where a graph meets an axis.

Intersection. a point shared by graphs.

Interval. a connected range of inputs.

Inverse operation. singular form of inverse operations; see Inverse operations.

Inverse operations. operations that undo each other, such as addition and subtraction.

Isolate. use equivalent operations to leave a variable alone.

LCM. least common multiple.

Least common denominator. a common denominator containing every required factor.

Legs. the two sides forming the right angle.

Like terms. terms with the same variable part and exponents.

Linear expression. an expression whose variable terms have first power only.

Linear function. a function with constant rate of change, graphed as a nonvertical line.

Magnitude. size without direction.

Markup. an increase above a stated cost.

Mean. total divided by count.

Median. middle ordered value.

Mental calculation. arithmetic using number relationships without a device.

Midpoint. the coordinate halfway between two endpoints.

Mixed number. a whole number plus a proper fraction.

Mode. most frequent value.

Model. a mathematical representation of a relationship with stated assumptions.

Model assumption. a condition treated as true for the calculation.

Multiple. a result of multiplying a number by a whole number.

Multiplier. a factor representing the resulting amount after a change.

Multivariable equation. an equation connecting more than one variable.

Negative. less than zero.

Negative exponent. an exponent indicating a reciprocal.

Negative factor. a factor below zero.

Negative reciprocal. the value −1/m for nonzero m.

Nonlinear. not following one constant rate of change.

Number line. a line with numbers placed in order at equal spacing.

Numerator. the top number of a fraction.

Open circle. excluded endpoint.

Opposites. numbers equally far from zero on opposite sides.

Optimization. finding a greatest or least value under constraints.

Order of magnitude. a scale described by a power of ten.

Ordered pair. (x,y), horizontal coordinate first.

Origin. the intersection of the coordinate axes, (0, 0).

Output. the resulting value.

Parabola. the graph of a quadratic function.

Parallel. see Parallel lines.

Parallel lines. distinct coplanar lines that do not intersect.

Parentheses. marks grouping parts to treat together.

Percent. per hundred.

Percent change. change divided by the original amount, times 100%.

Percentage point. a difference between two percentages.

Perimeter. total distance around a polygon.

Period. the input distance after which an entire pattern repeats.

Permutation. an ordered selection.

Perpendicular. see Perpendicular lines.

Perpendicular height h. the direct distance from apex to the base plane.

Perpendicular lines. lines meeting at right angles.

Pi. the constant π relating circumference to diameter.

Piecewise rule. different rules applied over specified input intervals.

Place value. the amount a digit represents because of its position.

Point-slope form. y − y1 = m(x − x1).

Polygon. a closed flat figure made of line segments.

Polynomial. a sum of terms with nonnegative whole-number variable exponents.

Polynomial division. finding a quotient whose product with the divisor reconstructs the dividend, with any remainder accounted for.

Positive. greater than zero.

Precision. the detail of a measurement or reported value.

Prime. a whole number greater than 1 with exactly two positive factors.

Principal. the starting amount earning or owing interest.

Principal square root. the nonnegative square root shown by √.

Prism. a solid with parallel congruent bases connected by side faces.

Product. the result of multiplication.

Proportion. an equation stating that two ratios are equal.

Proportional. of form y = kx.

Proportional graph. a straight line through the origin.

Pyramid. a solid with a polygon base and triangular faces meeting at an apex.

Pythagorean theorem. a2 + b2 = c2 for a right triangle.

Quadrant. one of four regions formed by the axes.

Quadratic equation. an equation reducible to ax2 + bx + c = 0 with a ≠ 0.

Quotient. the result of division.

Radius. center-to-circle distance.

Range. (1) the outputs a function actually produces; (2) for data, the maximum minus the minimum.

Rate. a ratio of quantities with different units.

Rate of change. output change per input unit.

Ratio. a comparison by division.

Rational exponent. a fractional exponent representing a root and a power.

Rational expression. a quotient of polynomials.

Rational number. a number expressible as an integer divided by a nonzero integer.

Reciprocal. the nonzero fraction obtained by exchanging numerator and denominator.

Reference point. the location or amount used as zero.

Reference sheet. a supplied guide to formulas or calculator use.

Relative maximum or minimum. an output at least as high or low as nearby outputs.

Relevant information. data needed for the question.

Remainder. the amount left after forming equal whole groups.

Repeating decimal. a decimal with a digit pattern continuing forever.

Representation. a table, equation, graph, or verbal description of the same relationship.

Restriction. a value that is excluded or a condition that must hold.

Revenue. incoming sales amount before costs are subtracted.

Right triangle. a triangle with one 90-degree angle.

Rise. vertical change.

Root or zero. an input giving output zero.

Round. replace a number with a nearby value at a chosen place.

Run. horizontal change.

Sample space. all possible outcomes in a model.

Scale. a stated relationship between drawing distance and actual distance.

Scale factor. the multiplier from one corresponding length to another.

Scaling. multiplying every amount by a common factor.

Scatter plot. paired numerical values on coordinate axes.

Scientific calculator. a calculator supporting powers, roots, fractions, and other mathematical functions.

Scientific notation. a number a × 10n with 1 ≤ |a| < 10.

Signed number. a number shown with its positive or negative direction.

Similar figures. figures with equal corresponding angles and proportional corresponding lengths.

Simple interest. interest calculated only on principal.

Simplify. rewrite in an equivalent form with common factors removed.

Simultaneous solution. values making all equations true.

Slant height s. the face or side-surface distance from base edge to apex.

Slope. vertical change divided by horizontal change, m = (y2 − y1)/(x2 − x1).

Slope-intercept form. y = mx + b.

Solution. an input making an equation true.

Solution pathway. a planned sequence connecting given information to the required answer.

Solution set. all values satisfying a statement.

Sphere. a solid whose surface points are equally distant from its center.

Square. (1) second power; (2) a rectangle with four equal sides.

Square root. a number whose square gives the original value.

Standard form. (1) a line written Ax + By = C; (2) a quadratic written ax² + bx + c = 0 (the test sheet writes y = ax² + bx + c).

Strict inequality. < or >, excluding equality.

Substitute. replace a variable by a given number.

Substitution method. replacing one variable with an equivalent expression.

Subtraction. adding the opposite of the number being removed.

Sufficient information. enough facts to determine the requested result.

Sum. the result of addition.

Supplementary angles. angles totaling 180 degrees.

Surface area. total area of exposed faces, measured in square units.

Symmetry. a transformation leaving a graph unchanged.

System. equations considered together.

Technology-enhanced item. a question answered through an onscreen interaction.

Term. a part separated at the top level by addition or subtraction.

Terminating decimal. a decimal that ends.

Undefined. not assigned a value under the stated arithmetic rules.

Unit rate. an amount per one unit.

Variable. a symbol representing a number.

Verification. checking a claim against appropriate evidence.

Vertex. the turning point of a parabola, where its output reaches a minimum or maximum.

Vertical-line test. checking whether any vertical line meets a graph more than once.

Volume. space within a solid, measured in cubic units.

Weight. the influence assigned to a value in an average.

Zero-product property. if a product is zero, at least one factor is zero.

GED® Mathematical Reasoning Preparation

The official subject overview describes quantitative and algebraic work through basic mathematics, geometry, algebra, graphs, and functions. Treat the lesson alignment lines as pointers to skills, not promises that a particular question will appear. The official assessment guide explains content indicators and five mathematical practices: building solution pathways, abstracting problems, furthering reasoning, mathematical fluency, and evaluating reasoning. Practice selecting and defending methods alongside calculating answers.

Readiness grows through new mixed problems, explanations, and delayed review. Work sometimes without a calculator and sometimes with permitted tools. Read axis scales, formula definitions, units, rounding instructions, and the requested response format. The official test includes multiple-choice and other interactive formats. Use the official tutorials, if your education department provides them, to learn the interface; the mathematics in this book remains teachable on paper.

For an actual exam, obtain current authorized information about eligibility, scheduling, identification, accommodations, test-center or online procedures, allowed materials, and calculator access. Rules can differ by delivery setting and may change. A sample question or an old printed reference is not the final authority for your appointment. HAB JUSTICE does not award the GED® credential and does not claim GED Testing Service approval.

Calculator and Calculator Free Reasoning

Without a calculator, favor exact fractions, familiar percent benchmarks, compatible factors, distribution, and inverse checks. Write enough steps to protect signs and grouping. To compare 7/8 and 0.9, use hundredths or a common denominator: 7/8 = 0.875 < 0.900. To find 15% of 80, use 10% plus 5%: 8 + 4 = 12. These are justified rewrites, not guesses.

With a permitted calculator, first write the expression you intend to evaluate. Group a compound numerator and denominator separately. Replace negative inputs with parenthesized values. Identify radius versus diameter before using a circle or cylinder formula. Estimate the result, inspect the displayed entry, retain intermediate precision, and round only as directed. A calculator is a faithful employee with no judgment; give it a bullshit instruction and it will deliver the bullshit efficiently.

The official materials identify the TI-30XS MultiView and an onscreen calculator for the calculator-permitted portion. Access depends on the testing setting. Use the current official calculator reference and tutorial for operating details and the current testing instructions for what you may bring or use. Do not assume a personal device or a familiar different model is permitted.

Using the Formula Reference

Choose the requested measure before selecting a formula. Define each variable with its unit, reconcile units, substitute with grouping, solve for the unknown, and check by substitution. In solid geometry, B is base area, p is base perimeter, h is perpendicular height, and s is slant height when the formula uses it. A formula for a closed solid includes every outside face; an open or composite object may require removing missing or joined faces.

The reference pages are study guidance, not a reproduction of every official formula-sheet version. Use the formula sheet supplied for the actual test. Know why a relationship fits so that a supplied formula becomes useful instead of becoming another line of symbols staring back at you.

Completion and Continuing Study

You have reached the end of sixteen units and forty-seven chapters. That is substantial study. Keep the distinction clear: reading completion records what you studied, independent work shows what you can presently do, and the authorized testing process determines your official result on the GED® test. No page in this book establishes accreditation, employment, release, parole eligibility, or a guaranteed score.

Choose a chapter to review on your own and name your next task. Write down the chapter number, the first step you were unsure of, the method you will review, and a different problem you will solve next. Later, attempt another problem without its solution visible. Mix old topics back into current work so the skill survives a change in context.

One Last Damn Thing

You do not have to love mathematics. You do not have to become the person who wakes up delighted by a denominator. You do need a way to slow a problem down, identify what is known, choose a relationship, and make each step answer for itself. You have spent this book practicing exactly that.

When the next problem gets ugly, do not hand it your whole history and let it pretend to judge you. Hand it a pencil mark. Define the variable. Draw the figure. Name the unit. Find the first step you can justify. If the answer is bullshit, check it, repair it, and try again. An error is information about a step. It is not your name.

The numbers do not get to tell you who you are. They do have to obey the relationships. Make them prove every damn line.

We do not hurt. We do not judge. We help.
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Part 6 — Getting Ready for the Outside




Part 6 is not on the GED® test. It helps you plan for release. This book may go to another reader. Write your plans on your own paper, not in here.




Cover each answer with a sheet of paper. Write your answer first, then check.

Turn hope into a plan before the gate opens.




Unit 1 — Know What You Are Actually Preparing For




Chapter 1 — Release Is Starting to Become Real

For a long time, release may have lived in the word someday. Then something changes. A hearing gets closer. A case manager asks about housing. Somebody outside mentions a job. A document suddenly matters. Hope gets loud, fear gets louder, and your mind can walk out before your body does.

Movement is not certainty. A hearing date is not automatically a release date. A possible address is not approved housing. A job lead is not employment. Accurate language does not kill hope. It keeps hope from standing on wishful thinking.

Keep doing the work in front of you. Follow the rules. Finish what you started. You are not out until you are out. Release becoming real means the work becomes real too.

When Hope Starts Moving Faster Than the Facts

Release becoming possible can change how you hear everything. A routine question about housing may sound like approval. A request for documents may feel like a promise. Slow the story down before excitement creates commitments the facts cannot support.

Keep living in the present institution while preparing for the future. A person can lose focus, stop programs, argue over small things, or take a stupid risk because mentally they already left. Preparation should make you steadier, not careless.

Fear belongs here too. You may worry that you will not know how to live outside, that family changed, or that one mistake will destroy everything. Fear does not mean you are unready. It means the future has become real enough to carry weight.

When Everybody Starts Planning Around a Date

You first hear about it at mail call: a letter from home says everyone is “getting your room ready.” A case manager asked for a housing address, and your family took that as proof you’re coming home. Now they are buying furniture, telling the children, and arranging time off work. The question was real. The conclusion was not.

The better response is to name the exact status: paperwork is being gathered, but no release is confirmed. Hope stays alive without forcing the household to spend money or make promises the process has not earned yet.

Possible means it might happen. Agreed means somebody actually said yes. Verified means the proof that matters is there. Chapter 8 goes deeper.

Practice the Status

Complete these questions on separate paper before reading the check. Use the Possible / Agreed / Verified system when it fits.

1. A family member says, “The hearing is next month, so the release is set.” Rewrite the statement using only what is confirmed by the facts given.

2. A case manager asks for a housing address, but no approval has been communicated. What is possible, what is agreed, and what still needs verification?

3. Name one action that protects the plan from a projected date being repeated as a confirmed date.

Check Your Work

1. One accurate answer is: “A hearing is scheduled for next month; release is not confirmed.” 2. Possible: housing may be considered. Agreed: whatever someone has actually said yes to, such as family offering the address. Verified: the deciding authority’s approval, with its source and date. 3. Keep the official wording, record the source and date, and ask who controls the next decision.




Chapter 2 — Know What Kind of Release You Are Actually Preparing For

What does “I’m getting out” actually mean today? These words do not mean the same thing:

• Eligibility: the earliest point the rules say you can be considered for something, such as parole. Being eligible is not the same as being approved.

• Review: someone looks at your file to decide a next step, such as whether you get a hearing. A review is not a release decision unless it says so.

• Hearing: a meeting where a board or official considers your case. The decision may come that day or later.

• Projected release: the date the system expects right now. It can still change.

• Mandatory release: a release the rules require once you reach a set point in your sentence, often without a parole vote. Supervision and conditions may still apply.

• Transfer: a move to a different facility or unit. It is not a release, even if it moves you closer to one.

• Transitional placement: a step between prison and home, such as a halfway house or a work-release center. You are usually still serving your sentence there.

• Community corrections: programs that supervise people in the community instead of in a prison, such as residential centers, day reporting, probation, or parole supervision. What it covers depends on the state.

• Confirmed release: the deciding authority has approved the release and set the date, and you have that from an official, current source.

The words and rules vary by jurisdiction (the state or federal system whose rules cover your case), so learn the process that actually applies to you. These meanings are general, not legal advice. Write each word down and ask your case manager what it means in your case.

Know what each date means, who controls the next decision, and whether the information came from an official current source. Use honest status words: possible, scheduled, pending, unconfirmed, needs verification, or confirmed. “I don’t know yet” is useful when it keeps you from building a plan around a guess.

Use the Right Word for the Right Stage

Release systems may use similar words for very different events. A review may decide whether a hearing happens. A hearing may lead to a decision later. A projected date may change because of credits (time taken off a sentence for things like good conduct, work, or programs, where the rules allow it), discipline, court action, or record corrections. A transfer may move you closer to release without releasing you.

Ask three questions whenever a new date or status appears: What exactly does this mean? Who has authority over the next decision? What can still change it? Write down the source and date of the answer.

Family needs the same language. “A hearing is scheduled” is honest. “I am coming home” may not be. Clear wording protects people from spending money, making promises, or preparing children around a date that is still uncertain.

When “Projected” Disappears in the Retelling

A document lists a projected date. A relative posts online that you are coming home that day. Later, credits, review, or placement changes the timeline, and everybody feels lied to.

No one had to lie for the damage to happen. The word projected was dropped. Keeping the official term protects plans, money, children, and trust.

Quick Check

Use separate paper: A document lists a projected release date. Family repeats it as confirmed. What is the first fact you would verify, and who would you ask?

Then compare your answer with the rule in this chapter: preserve the official word, identify the authority, and record what can still change.

Model answer: check whether the document says projected or confirmed, and ask the person or office that issued it.

Wrong Answer Roadmap

If you treated the projected date as confirmed, the problem is not that you are careless. You may have dropped a qualifying word, confused a possible event with an approved event, or failed to ask who controls the next decision. Return to “Use the Right Word for the Right Stage” and rewrite the status using the source’s exact language.




Chapter 3 — Start the Release File

Release information gets scattered fast. A date may be written on legal paperwork, repeated differently by family, and remembered differently after a case-management conversation. Put each item in one release file with its source, date, current status, and next verification step. That record will not decide the case, but it will stop rumor and memory from quietly becoming the plan.

Your release file should hold case and sentence information, important dates, known requirements, official documents, useful contacts, unanswered questions, and informal information clearly marked as needing verification. Writing something down does not mean believing it. It means you know where to find it when you are ready to check it.

The release plan starts with knowing what is actually known.

Guided Practice — Build the First Record

On separate paper, write four labels for a release-file entry: Source, Date, Status, Next verification step. Use this fact pattern: “A family member says the address is approved, but the only written document says housing information was requested.”

Guided check: Source should distinguish the family statement from the written document. Status should remain unconfirmed unless the responsible authority has approved the address. The next step is to identify the authority and request or verify the current decision.

Make the File Answer Questions

A release file should show more than what you collected. It should show what each item means. Mark the source, date, status, and next step. If two documents disagree, keep both until the conflict is resolved instead of choosing the answer you like better.

Separate official records from notes, rumors, and family information. A handwritten note can be useful, but it should not look like an agency decision. Label uncertainty plainly.

Review the file after every meaningful update. A new address, denial, transfer, program completion, medication change, or hearing notice can affect several parts of the plan at once.

Two Papers, Two Answers

One paper lists a date that does not match what family heard by phone. Choosing the better answer feels hopeful, but it does not resolve the conflict.

Keep both records, label the sources, and ask the authority responsible for the decision. The file should preserve the conflict until the facts settle it.

Independent Practice — Release File Decisions

Complete these on separate paper before reading the answer check.

1. Two records list different dates. One is an older official document; the other is a recent family message. What should the file show before the conflict is resolved?

2. A note says “program complete,” but the only certificate says “attendance recorded.” What status should be used, and what should be verified?

3. Name one mistake that could make a release file look stronger than it really is.

Answer Check and Explanations

1. Keep both records, label their sources and dates, and mark the conflict as unresolved until the responsible authority settles it. 2. Use an uncertain status such as needs verification or attendance recorded; verify whether the program was actually completed and obtain the proper proof. 3. Examples include treating a request receipt as the completed document, treating a family statement as official approval, or hiding conflicting records instead of preserving them.

Unit 1 Check and Pick-Up Point

Use separate paper. If you are returning after an interruption, complete this short check before continuing. If you miss an item, return to the named chapter instead of restarting the entire book.

1. Explain the difference between possible, agreed, and verified. Review Chapter 1 or Chapter 8 if needed.

2. Name the three questions to ask when a new date or status appears. Review Chapter 2 if needed.

3. Given a conflict between two records, state the safe first action. Review Chapter 3 if needed.

Answer Check: 1. Possible means it might happen; agreed means somebody has said yes; verified means the approval or proof that matters is confirmed. 2. What exactly does this mean? Who has authority over the next decision? What can still change it? 3. Preserve both records, label the sources and dates, and ask the responsible authority to resolve the conflict.




Unit 2 — Take Inventory




Chapter 4 — Start With the Paperwork You Already Have

Before chasing new documents, find out what already exists, what condition it is in, and whether it can still do the job you need it to do.

Identification, birth-certificate information, Social Security records, license status, education, programs, treatment, medical information, work history, disciplinary outcomes, legal papers, sentence information, and important contacts may be spread across several places. For each one, ask: Does it exist? Where is it? Who has it? Is it original, usable, current, or only a copy? Starting a program is not finishing it, and taking part is not graduating. “In progress” is a perfectly good answer when it is true.

Not Every Paper Has the Same Value

An old identification card may prove history without being usable now. A program certificate may show completion but not the skills taught. A medical summary may matter more than years of appointment slips. Inventory is about usefulness, not just quantity.

Start with documents that unlock other systems: identity records, sentence and release information, healthcare records, education and work proof, and current contact information. Then identify what is expired, incomplete, damaged, or only available from another office.

Do not throw away an old record simply because it is outdated. It may contain a number, date, office, or case reference that helps obtain the current one.

The Identification Card That Cannot Be Used

You find an old state ID and mark identification complete. Later, the employer rejects it because it expired years ago.

The old card is still useful because it shows the correct name and number, but it is proof of history, not a usable document. Inventory has to record condition and status, not only existence.




Chapter 5 — Where Is It and Who Has It?

A document may be in your property, in facility records, with family, with an attorney, at a school, inside a program office, stored outside, missing, or waiting to be requested. Missing paperwork is a task, not a catastrophe.

When possible, keep important records in two places: one you can reach and one with a trusted person outside. That person can help protect the records without becoming the sole keeper of your life.

Know the Keeper and the Route Back

If another person holds an original, make sure both of you know exactly what they have and where it is stored. “My sister has my papers” is weaker than knowing which papers, whether they are originals, and how they will reach you.

When a record must be requested, learn the correct office, form, fee, identification requirement, mailing address, and expected response time. Keep proof of the request. Follow up without creating multiple confusing requests unless instructed.

Model note (made-up name and details; your office, form, and fee may differ): “To the Vital Records Office: I am requesting one certified copy of my birth certificate. Name at birth: Marcus Allen Reed. Date of birth: March 4, 1981. County of birth: Franklin. Enclosed are the request form, a copy of my ID, and the fee. Please mail the copy to the address on the form. Thank you.” Keep a copy of the note and write down the date you sent it.

Protect originals from unnecessary travel. A clear copy may be enough for planning, while an employer, agency, or licensing office may later require the original or a certified copy.

“My Brother Has It”

Your brother says he has your birth certificate. Months later, he discovers he has a photocopy and cannot find the original.

Confirm the exact document early. Ask where it is stored, whether it is original or certified, and how it will reach you. A vague answer can hide a real missing-document problem.




Chapter 6 — Turn the Pile Into a Release File

Once the inventory shows what exists and who has it, organize only the material that matters to release. Use a few stable categories, mark originals and copies, record requests and outcomes, and keep unresolved questions with the documents they concern. The result should be an operating file that shows what is ready, what is missing, and what happens next.

Dates, names, signatures, submission details, and outcomes turn vague memories into usable facts. Not everything needs to be hunted down today. Mark what can wait. Inventory comes before frenzy.

You need a release file, not a pile.

Keep the System Simple Enough to Maintain

A release file that only makes sense to the person who built it will fail when somebody else needs to help. Use plain labels, keep related records together, and place the newest information where it can be found.

Track requests separately from completed documents. A request receipt proves action; it does not replace the document. Mark when follow-up is due and who is responsible for it.

Every few weeks, remove accidental duplicates, mark replaced information, and update the current status. Organization is not one big cleanup. It is a small habit that keeps the plan honest.

The File Nobody Else Can Read

Your papers are organized according to a system that exists only in your head. When someone outside tries to help, they cannot tell which address is current or which request was denied.

Plain labels, dates, and status notes turn a private pile into a working record. Organization succeeds when another person can understand it without guessing.

Unit 2 Check and Pick-Up Point

Use separate paper. If you are returning after an interruption, complete this short check before continuing. If you miss an item, return to the named chapter.

1. You find an old state ID that expired years ago. Is identification complete? What should the inventory record? Review Chapter 4 if needed.

2. Your brother says he has your birth certificate. Name three things to confirm. Review Chapter 5 if needed.

3. What is the difference between a request receipt and the document you asked for? Review Chapter 6 if needed.

Answer Check: 1. No. Record the card as proof of history (correct name and number) but not usable now, and list a usable ID as still needed. 2. Whether it is the original, a certified copy, or only a photocopy; where it is stored; and how it will reach you. 3. The receipt proves you asked. It does not replace the document. Track requests separately and mark when follow-up is due.




Unit 3 — Find the Gaps




Chapter 7 — What Still Needs Work?

Where would the plan break first if release happened next month? Look honestly at housing, employment, transportation, money, healthcare, treatment, documents, family, relationships, support, supervision, safety, and risk. A useful plan shows the weak places instead of hiding them.

Some areas may be strong or confirmed. Others need work, proof, a backup, or a whole new plan. Some are unknown. A weak area named honestly gives you something to work on. A strong-looking lie gives you nothing.

A Gap Is Not a Verdict

Finding ten weak areas at once can make the whole plan feel impossible. Some gaps are connected. Identification may block work, banking, benefits, and housing applications. Transportation may affect employment, healthcare, treatment, and supervision. Fixing one root problem can strengthen several areas.

Ask whether the gap is missing information, missing proof, missing agreement, lack of money, lack of access, or a plan that does not exist yet. Each kind needs a different response.

Do not hide a weak area because you fear how it looks. A named problem with a reasonable next step is more credible than a polished plan that collapses under one question.

One Missing ID, Four Stalled Plans

The plan appears weak in employment, banking, housing, and benefits. The deeper problem is that usable identification is missing.

Instead of attacking four problems separately, identify the shared blocker. One document request may move several parts of the plan at once.




Chapter 8 — Possible, Agreed and Verified

Possible means it might happen. Agreed means somebody actually said yes. Verified means the approval, proof, or confirmation that matters is there. Those are three different stages.

A lead is not an offer. Submitted is not approved. Pending is not denied. “Probably” is not an agreement. Use the right word for the real status so nobody builds their emotions, money, or future around a promise that was never made.

Status Words Protect the Plan

Possible means the door is open. Agreed means a person or organization has said yes. Verified means the approval or proof required by the deciding authority is complete. A plan can move backward too. An agreement may be withdrawn, a document may expire, or a condition may change.

Ask what would count as verification. For housing, it may be formal approval. For work, it may be a written offer with conditions. For healthcare, it may be an appointment and confirmed payment route. For transportation, it may be a route that actually runs at the needed time.

Update the status when facts change. Old certainty is still bad information.

A Job Lead Becomes an Offer in the Retelling

A family friend says a manager may interview you. By the time the story reaches the packet, it says employment is waiting.

The truthful status is possible lead. If an interview is scheduled, update it. If an offer is made with conditions, say that. Accurate words keep the plan credible.




Chapter 9 — Find the Single Points of Failure

Any plan that depends on one address, one employer, one ride, one support person, one provider, or one source of money is fragile.

A strong plan is not one where nothing can fail. That plan does not exist. A strong plan gives one failure somewhere to go next. A backup is not betrayal of Plan A. It is protection for the rest of the plan.

A Backup Has to Be Usable

Saying “I will figure it out” is not a backup. A useful backup has a real person, place, route, cost, condition, or next contact attached to it.

Look for chains of dependence. If the job requires a car, the car depends on one relative, and that relative works nights, the job plan is weaker than it first appears. If housing depends on one relationship staying peaceful, decide what happens after conflict.

Some backups are temporary. A bus can cover the first two weeks. A transitional bed can protect release while longer-term housing continues. Temporary does not mean useless when it prevents one failure from spreading.

One Car Holding Up the Whole Plan

Your cousin’s car is the release ride, work transportation, medical ride, and supervision ride. Then the transmission fails.

The car was never one part of the plan. It was four parts wearing the same name. A bus route, second driver, provider ride, or temporary schedule can stop one breakdown from becoming four missed obligations.




Chapter 10 — Action, Waiting or Outside My Control?

Some problems need action. Some need documentation. Some need waiting. Some belong to another person or agency. Some are genuinely outside your control.

Do not burn all your energy trying to force a decision you cannot make while ignoring three things you can do today. Know whether an item is not started, in progress, waiting, blocked, needing proof, needing backup, or outside your control.

Some things are your work. Some things are somebody else’s decision. Know the difference.

Do Not Confuse Waiting With Doing Nothing

Waiting can still include work. You can preserve the request, note the expected response time, prepare the next document, and decide when follow-up becomes appropriate. Repeated calls every hour may not move the decision and can drain the people helping you.

When something is blocked, identify the blocker. Is it a missing signature, unavailable bed, unpaid fee, outside approval, or rule you cannot change? A specific blocker creates a specific next question.

Some outcomes truly belong to a board, court, agency, employer, landlord, or another person. Your responsibility is to provide accurate information, meet requirements, protect deadlines, and prepare for more than one answer.

Waiting on Housing Approval

The address was submitted, and nothing has happened for two weeks. Calling ten times a day does not create authority you do not have.

Useful waiting means keeping the submission proof, learning the normal response time, preparing a backup, and following up through the correct channel when the time arrives.

Unit 3 Check and Pick-Up Point

Use separate paper. If you are returning after an interruption, complete this short check before continuing. If you miss an item, return to the named chapter.

1. Employment, banking, housing, and benefits all look weak, and usable identification is missing. What should you work on first, and why? Review Chapter 7 if needed.

2. A family friend says a manager “may interview you.” Is that possible, agreed, or verified? Review Chapter 8 if needed.

3. One cousin’s car is the release ride, work ride, medical ride, and supervision ride. Name the problem and one fix. Review Chapter 9 if needed.

4. Your benefits application was mailed ten days ago, and you have heard nothing. Is this action, waiting, or outside your control, and what can you still do? Review Chapter 10 if needed.

Answer Check: 1. The shared blocker: usable identification. One document request may move several parts of the plan at once. 2. Possible. It is a lead. It becomes agreed when someone actually says yes (an offer), and verified when the written offer or proof is in hand. 3. It is a single point of failure: one breakdown stops four parts of the plan. A bus route, a second driver, a provider ride, or a temporary schedule can back it up. 4. Waiting. Keep proof that you sent it, learn the normal response time, prepare the next step, and follow up through the correct channel when that time comes.




Unit 4 — Build Somewhere to Land




Chapter 11 — Your Release Plan Needs More Than One Address

A housing plan needs more than somebody saying, “You can stay here.” It needs a primary option, a realistic backup, and an answer for what happens if both fall apart.

Picture a confirmed invitation that fails supervision review because of location, another resident, or a prohibited circumstance. The relationship did not necessarily fail; the proposed placement did. Separate household willingness from legal or supervisory approval, and keep a backup moving until the authorized decision is final.

Cost, household agreement, approval, transportation, safety, space, supervision restrictions, and how long the arrangement can last all matter. A place to sleep is not automatically workable housing.

An Address Has to Work as a Life

A residence may be safe but too far from work, treatment, or supervision. It may be affordable but crowded. It may be welcoming but prohibited because of another resident, location, lease, or condition. Housing is not confirmed until the people and authorities who matter have agreed.

Ask what could threaten the arrangement: conflict, visitors, substance use, unpaid costs, pets, children, landlord rules, or how long the stay lasts. Naming risk is not disrespecting the household. It is protecting it.

Keep a second option active until the first is truly approved. A backup can be less comfortable and still be safer than having nowhere to go.

The Loving Address That Cannot Be Approved

Your aunt wants you home, but another resident or location restriction makes the address unusable under supervision rules.

The rejection belongs to the placement, not necessarily the relationship. Thank her, preserve the support, and move the housing search instead of asking love to override an official condition.




Chapter 12 — “You Can Stay Here” Needs More Detail

How long can you stay? Who else lives there? Does everybody agree? Is there a landlord or lease? What contribution is expected? What are the household rules? Can you receive mail? Can you reach work, treatment, healthcare, and supervision from there?

These questions are not an interrogation. They prevent two people from discovering too late that they meant completely different things by help. An emotional welcome and an approved address are not always the same thing.

Turn Welcome Into an Agreement

People often make housing promises during emotional conversations. Later they discover they never discussed keys, food, transportation, overnight guests, smoking, children, curfews, privacy, chores, or how money will work.

The person providing housing may hold real power. They can still set reasonable boundaries without using shelter to control affection, passwords, movement, or every decision. The person coming home should respect the household without being treated like property.

Talk about how problems will be raised and what notice is expected if the arrangement must end. A difficult conversation before release can prevent a crisis afterward.

“Stay as Long as You Need” Means Two Different Things

You hear permanent safety. The homeowner means three weeks while you find work. Neither person asked.

Before release, turn the welcome into details: length, money, chores, guests, privacy, and what happens if the arrangement ends. Clear limits can protect both the home and the relationship.




Chapter 13 — Halfway Houses, Community Corrections and Transitional Placement

Release may happen in stages. The names, rules, fees, work requirements, treatment requirements, and lengths of stay vary. Learn the actual program, who runs it, whether you were referred or accepted, what is required, how transportation works, and what comes after it.

Referral, application, submission, waitlist, acceptance, and placement are different stages. Not going straight home may hurt, but it is not the same as standing still.

Know the Program You Are Entering

A transitional placement may control wake-up times, movement, employment, visitors, passes, medication, testing, fees, and transportation. Learn what the written rules require and what happens when work schedules or appointments conflict with them.

Ask what money is due, what services are included, how long placement usually lasts, and what can cause removal. Find out whether identification, clothing, phone access, or medication must arrive with you.

Do not stop planning permanent housing because a temporary bed was found. Transitional placement is a bridge. Know what must be ready before that bridge ends.

The Halfway House Changes the Work Plan

A job offers evening hours, but the placement requires return before the shift ends. The job is real and still not workable under the current rules.

Ask whether passes or schedule exceptions exist before accepting. If they do not, keep the employer relationship honest and search for hours the placement permits.




Chapter 14 — What Happens If Plan A Dies?

When a housing plan fails, before anger or embarrassment takes over, identify exactly what failed: a rejected address, an unaffordable lease, a withdrawn offer, or a full transitional program. Then:

• Write down why.

• Tell the people on your plan.

• Keep every deadline.

• Fix it if you can.

• Switch to your best backup.

Do Not Let Embarrassment Freeze the Plan

A failed address can feel personal, especially when family offered it with love. Keep the explanation accurate. Administrative rejection does not automatically mean the family lied, and a withdrawn offer does not automatically mean nobody cares.

Tell the people affected what changed before they continue spending money or making arrangements. Update transportation, employment, healthcare, and supervision plans if the new location changes them.

Retire a dead plan when necessary. Keeping it labeled “maybe” can hide the fact that no usable housing exists.

Ten Days Before Release

The news comes on a phone call you waited all week to make: the family member withdraws the address after a household conflict. Anger says keep arguing until they change their mind. The calendar says housing is now urgent.

Record the withdrawal, notify the responsible staff, activate the strongest backup, and update transportation and work. Grief can be handled without letting a dead plan use the remaining time.

Plan A can fail without your future failing.

Unit 4 Check and Pick-Up Point

Use separate paper. If you are returning after an interruption, complete this short check before continuing. If you miss an item, return to the named chapter.

1. Your aunt wants you home, but a supervision rule makes the address unusable. What failed, and what do you do next? Review Chapter 11 if needed.

2. Someone says, “You can stay here.” Name four details to settle before release. Review Chapter 12 if needed.

3. Ten days before release, the address is withdrawn. List the first steps. Review Chapter 14 if needed.

4. A program tells you that you are on its waitlist. Has your placement been accepted? Name two questions to ask about the program. Review Chapter 13 if needed.

Answer Check: 1. The placement failed, not necessarily the relationship. Thank her, keep the support, and move the housing search to your backup. 2. Any four: how long, who else lives there, money or contribution, chores, guests, privacy, house rules, mail, and what happens if it ends. 3. Record the withdrawal, notify the responsible staff, activate the strongest backup, and update transportation and work. 4. No. A waitlist is not acceptance or placement. Any two: what money is due, what services are included, how long placement usually lasts, what can cause removal, how work hours and passes work, what must arrive with you.




Unit 5 — Build the Practical Release Plan




Chapter 15 — Employment Before the Gate Opens

Start with what you can honestly do: previous jobs, prison work, training, education, certifications, tools, reliability, leadership, and transferable skills. Do not inflate prison work, but do not erase it either.

Take a kitchen assignment where you plated food for a whole unit. On an application, that can become “prepared food under sanitation rules, maintained inventory, followed production schedules, and worked within a supervised team.” That is accurate translation, not inflation. Licensing rules and record-disclosure requirements vary by occupation and jurisdiction, so verify them before spending money on training or promising eligibility.

Name the barriers that actually matter—licensing, transportation, health, technology, identification, scheduling, geography, clothing, or record restrictions. Treat an idea as an idea until it becomes a real lead, and treat interest as interest until it becomes an offer. A conditional offer still has conditions. Your first job may be a bridge job. It does not have to prove your entire future.

Build a Job Search That Matches Reality

Start with work you can reach, perform, and legally accept. A promising position two hours away without transportation is not yet a workable lead. A trade requiring a license you cannot obtain immediately may still be a long-term goal rather than the first job.

Prepare honest language about gaps, incarceration, and the work you did inside where disclosure is required or likely. You do not owe every stranger your whole life story. You do need truthful answers that show responsibility, current ability, and what you are ready to do now.

Model answer (one example; use your own words and your own facts): “From 2016 to 2025 I was incarcerated. While I was there, I worked in the kitchen for four years, earned my GED®, and finished a safety training class. I am ready to work now, and I can start right away.”

Collect references, work descriptions, certificates, and contact information before release when possible. The first employer may care less about a perfect résumé than whether you arrive, learn, and keep showing up.

The Good Job You Cannot Reach

A warehouse wants to interview you for a night shift. The pay is solid, but the last bus leaves before the shift ends and no backup driver has agreed.

The opportunity is real; the plan is incomplete. Ask whether another shift exists, price the actual commute, or keep the lead open while searching for work transportation can support.




Chapter 16 — Transportation Is Part of the Release Plan

Plan the release-day ride, then the normal Tuesday. How will you reach work, supervision, treatment, healthcare, and ordinary errands every week?

A bus route that starts after your shift is useless. A ride available once is not dependable transportation. A car requires legal access, fuel, insurance, and maintenance. If you cannot get there reliably, that part of the plan is not finished.

Test the Trip, Not the Idea

A transportation plan should include departure time, total travel time, fare, transfers, walking distance, weather, return service, and what happens if a ride cancels. A route that exists on a map may not run when your shift ends.

Transportation costs belong in the budget. Fuel is not the only car cost, and a free family ride may still depend on somebody missing work or changing childcare.

Prioritize trips by consequence. Missing supervision, treatment, work, or a medical appointment may carry different risks. Know the backup for the trip you cannot afford to miss.

The Ride Is Available on Release Day Only

Your sister can pick you up at the gate but works every weekday. The plan has a release ride, not ongoing transportation.

Map the normal trips separately: work, supervision, treatment, pharmacy, and groceries. One successful ride should not hide four unanswered questions.




Chapter 17 — Money for the First Month

Your first paycheck may come weeks after your first day of work. Rent contribution, transportation, food, phone service, medication, work clothing, and required costs may all need money before then. Build the first month around funds that actually exist: release funds (if your state or facility provides them), savings, accessible account money, confirmed support, and income with a real reason to be expected.

Put each known amount beside the date it is likely to be needed, and mark uncertain income as uncertain. A monthly total can look workable while the first two weeks still fail. Timing is part of the budget.

Model plan (made-up numbers; your costs and money will differ). Confirmed money: $90 in savings and release funds. Hoped-for money: a promised $50 from a cousin.

Week 1: bus pass $20 and phone service $15. Paid from confirmed money.

Week 2: work shoes $30. Paid from confirmed money.

Week 3: groceries and lunches $25. Paid from confirmed money.

Week 4: first paycheck. Until it arrives, it stays “hoped for.” The cousin’s $50 stays “hoped for” too, so nothing above depends on it.

Check: $20 + $15 + $30 + $25 = $90, so confirmed money covers every cost before the first paycheck.

Account for housing, phone service, food, clothing, work gear, transportation, medication, treatment, identification, required costs, and household contribution. Starting work does not mean getting paid that day. The gap before the first paycheck has wrecked plenty of hopeful plans.

Cash Flow Can Break a Good Budget

A plan can look balanced for the month and still fail in the first week. Deposits, work clothes, transportation, phone service, medication, and food may be due before wages arrive.

Separate money that is confirmed from money that is hoped for. A family promise may change. Work hours may be delayed. Release funds, if any, may be less than expected. Spend first on what keeps housing, health, work, transportation, and required obligations alive.

Do not hide the numbers from the people sharing the cost. Honest limits before release are easier than resentment and emergencies afterward.

When the Bills Arrive Before the Paycheck

You start work Monday, but the first paycheck will not arrive for three weeks. Rent contribution, bus fare, lunch, shoes, and phone service are needed now.

A monthly budget may still look fine while the first two weeks fail. Cash-flow planning puts each cost beside its date and protects the expenses that keep work and housing alive.




Chapter 18 — Healthcare and Treatment Continuity

Know these facts before release, one item at a time:

• The name, dose, schedule and purpose of each medication

• Allergies

• Chronic and mental-health conditions

• Which records are available

• How much medication supply you expect at release

• Your next provider and pharmacy

• Your first appointment and how you will get there

• Your coverage status

• A backup contact

Do not change or stop medication based on this book. Talk with your own doctor, nurse, or pharmacist. If waiting could put your life or safety at risk, get emergency help right away. Inside, tell medical or any staff right away. Outside, call 911 for an emergency. If you are in a mental health or suicide crisis, you can call or text 988, any time, day or night. It’s free.

This book does not provide medical advice. The goal here is continuity: healthcare planning must begin before medication runs out. Mental-health treatment is healthcare too, and needing it is not a failure.

Prevent the Gap Between Systems

Release can create a dangerous handoff between facility care and community care. Know how much medication you are expected to leave with, when the next dose is due, and what to do if the pharmacy or provider cannot see you immediately.

Carry a medication list and available records. Know the coverage application status, identification needed, pharmacy location, appointment time, transportation, and contact for urgent questions.

If treatment is required, understand who must receive proof of attendance and how missed appointments are handled. Healthcare information should stay private, but required communication still needs a reliable route.

Seven Days of Medication and a Three-Week Wait

You leave with one week of medication, but the first available appointment is three weeks away. “I have an appointment” does not close the gap.

Before release, ask about the supply, refill route, pharmacy, coverage, urgent contact, and records. The goal is not to change treatment yourself. It is to prevent the handoff from becoming an interruption.




Chapter 19 — The Small Stuff That Can Stop Everything

After release, usable identification, a phone with service, email, password recovery, account access, clothing, hygiene supplies, and a way to receive security codes may look small beside housing and employment. They are not small when every system depends on them.

You do not need to master the whole digital world before release. You do need to know what is ready and what must happen immediately afterward.

Words That May Be New

• Email: a mailbox on the internet. Employers and offices send messages and codes to it.

• Password recovery: the way an account lets you back in when you forget your password, often by sending a code to your phone or email.

• Security code: a short number sent to your phone or email to prove it is really you. It usually works for only a few minutes.

• Résumé: one or two pages that list your work, training, and skills for an employer.

• Debit card: a card that spends money straight from your own account. Some cards charge fees, so ask about them.

• Direct deposit: your pay goes straight into your bank or card account instead of coming as a paper check.

Small Tools Control Big Doors

A phone without service cannot receive an employer’s call. An email account without recovery access can lock away applications. Identification with the wrong name or expired status can block banking, work, housing, and healthcare.

Know which account belongs to you, what number or email is connected to it, and how access can be recovered without depending forever on another person’s device.

Plan the first purchases carefully. Clothing, hygiene, a charger, transportation fare, and a simple phone may matter more than items that feel like freedom but do not keep the plan moving.

The Phone Works, but the Account Does Not

You have a phone on release day, but your email recovery code goes to somebody else’s old number. Job applications and benefit accounts are locked behind access you do not control.

Ownership means more than holding the device. Connect accounts to recovery information you can reach, record passwords safely, and learn how to regain access yourself.

Unit 5 Check and Pick-Up Point

Use separate paper. If you are returning after an interruption, complete this short check before continuing. If you miss an item, return to the named chapter.

1. How could a kitchen assignment be described on a job application without inflating it? Review Chapter 15 if needed.

2. Your sister can drive you on release day but works every weekday. Is transportation finished? Review Chapter 16 if needed.

3. You start work Monday, but the first paycheck comes in three weeks. What should the first-month budget do? Review Chapter 17 if needed.

4. Name three health facts to know before release. Review Chapter 18 if needed.

5. Your email’s recovery code goes to a phone number you no longer have. Why is that a problem, and what do you fix? Review Chapter 19 if needed.

Answer Check: 1. For example: “prepared food under sanitation rules, maintained inventory, followed production schedules, and worked within a supervised team.” 2. No. You have a release-day ride only. Plan the weekly trips (work, supervision, treatment, pharmacy, groceries) and a backup. 3. Put each cost beside its date, separate confirmed money from hoped-for money, and pay first for what keeps housing, health, work, and transportation alive. 4. Any three: each medication’s name, dose, schedule and purpose; allergies; your conditions; which records are available; how much medication you will have at release; your next provider and pharmacy; your first appointment and how you will get there; your coverage; a backup contact. 5. You could be locked out of job and benefit accounts. Connect the account to recovery information you can reach yourself, and keep your passwords somewhere safe.




Unit 6 — Know Who Is Actually in the Plan




Chapter 20 — Support Is Part of the Plan, Not the Whole Plan

If the plan says, “My family supports me,” what happens next? Who agreed to provide the release-day ride? Who offered housing? Who can help with appointments? Who offered temporary money, for how long, and with what limits? Support is real only when the commitment is clear enough to use.

Translate support into named commitments: who agreed to do what, for how long, with what limits, and what backup exists.

Turn Love Into Specific Help

Support becomes usable when the task, limit, and timing are clear. A person may agree to one ride, two weeks of groceries, document storage, or help making appointments. That is different from agreeing to manage your whole reentry.

Confirm commitments close to release. Jobs change, cars break, health changes, and family responsibilities grow. An old promise may still be loving and no longer possible.

Thank people for honest limits. A clear no gives you time to build another option. A guilty yes that collapses later can damage the plan and the relationship.

What “My Family Will Help” Actually Means

Your packet says family support is strong. One person assumed that meant encouragement. Another thought it meant housing. Nobody agreed to rides, money, or appointments.

Replace the general promise with named commitments and limits. Support becomes a plan only when each person knows the part they actually accepted.




Chapter 21 — Talk About Home Before You Come Home

The household kept moving. Learn who lives there now, what a normal weekday looks like, how money and chores work, what privacy people expect, how visitors are handled, and how decisions get made.

The outside people adapted because they had to. You changed too. This is not about scripting every day. It is about removing the biggest assumptions before they become arguments.

Home Has a New Rhythm

The people inside the home may have built routines around school, work, sleep, safety, money, and privacy. Coming home does not automatically place you at the center of those routines.

Ask what a normal morning and evening look like. Know who pays which bills, who uses shared spaces, how food is handled, and what responsibilities are expected from you.

Give everyone room to adjust. Wanting closeness and needing quiet can both be true. Early respect for the household can create more freedom later than demanding immediate control.

You Come Home to Someone Else’s Routine

You expect late-night conversation. The household wakes at five, children sleep nearby, and everybody needs quiet by ten.

Nobody is rejecting you. The home developed a rhythm while you were gone. Learning that rhythm first helps you negotiate changes without turning adjustment into a power fight.




Chapter 22 — Children and Family Before Release

Children may be older, different, angry, nervous, excited, distant, or unsure who you are now. Caregivers may have carried the daily authority for years. Release does not instantly return every relationship to its old position.

Understand current routines, boundaries, school life, interests, and what kind of reconnection may be comfortable. Do not make children perform a movie-scene reunion. Trust is not demanded. It grows from repeated, dependable behavior.

Reconnection Happens at the Child’s Speed Too

A child may know you through stories, calls, letters, or visits and still not know how to live with you. Their first reaction is not the final relationship.

Respect the caregiver’s knowledge of school, health, routines, discipline, and fears. Reentry should not erase the person who provided stability or force the child into a loyalty contest.

Make small promises you can keep. Showing up when you said you would, listening without demanding affection, and learning the child’s current life build more trust than one expensive gift or emotional speech.

Custody and decision-making rules may be legally complicated. Get qualified help before assuming family agreement changes a court order.

The Child Does Not Run Into Your Arms

You imagined a movie-scene reunion. The child hides behind the caregiver, avoids eye contact, or asks to go home.

That first reaction may be uncertainty, not rejection. Let the caregiver provide safety, keep the meeting low-pressure, and build trust through small kept promises instead of demanding proof of love.




Chapter 23 — Your Relationship Will Not Resume Where It Paused

Before release, discuss the first weeks in practical terms: sleeping arrangements, work and appointment schedules, household money, transportation, privacy, visitors, parenting roles, and time alone. These conversations cannot predict daily life, but they can expose assumptions while there is still time to change the plan.

Talk about what each person expects and where those expectations differ. Support, marriage, loyalty, and time waited do not create ownership of another adult’s body, passwords, phone, or attention.

You do not need to know exactly what living together will feel like. You do need to stop pretending everything is already agreed.

Talk About the Ordinary Things

Daily friction often comes from small expectations nobody named: who sleeps where, who uses the car, how often family visits, whether phones are private, who cooks, and how money is discussed.

Physical affection may not return at the same speed for both people. Marriage, commitment, and years of waiting do not replace consent. Pressure can damage the very closeness both people hoped to rebuild.

Expect the plan to change after real life begins. The purpose of pre-release conversation is not to control every moment. It is to make adjustment possible without treating every surprise as betrayal.

Both People Thought “Home” Meant the Same Thing

One partner imagines immediate shared money, constant time together, and physical closeness. The other expects separate accounts, time alone, and slow adjustment.

Neither version was discussed. Naming privacy, consent, schedules, visitors, money, and parenting before release does not ruin the reunion. It prevents surprise from being mistaken for betrayal.

Unit 6 Check and Pick-Up Point

Use separate paper. If you are returning after an interruption, complete this short check before continuing. If you miss an item, return to the named chapter.

1. The plan says, “My family supports me.” What should it say instead? Review Chapter 20 if needed.

2. Name two things to learn about the household before you come home. Review Chapter 21 if needed.

3. At a first visit, a child hides behind the caregiver. What does that most likely mean, and what helps? Review Chapter 22 if needed.

4. Your partner expects shared money and constant time together. You expect separate accounts and time alone. What should happen before release? Review Chapter 23 if needed.

Answer Check: 1. Named commitments: who agreed to do what, for how long, with what limits, and what backup exists. 2. Any two: who lives there now, what a normal weekday looks like, how money and chores work, what privacy people expect, how visitors are handled. 3. Most likely uncertainty, not rejection. Keep it low-pressure, let the caregiver provide safety, and build trust with small promises you keep. 4. Talk it through in practical terms (money, privacy, schedules, visitors, time alone) and name where your expectations differ, so a surprise is not mistaken for betrayal.




Unit 7 — Build the Actual Parole / Release Packet




Chapter 24 — Readiness Is Not a Score

The readiness check in this unit is a planning tool. It is not a parole score, a legal opinion, or a prediction. Rules differ by state and by case, so check official documents and ask qualified people.

Housing, employment, transportation, money, healthcare, treatment, documents, family, support, supervision, safety, and risk all belong in the check. Strengths belong there too. The point is not to look ready. The point is to know what still needs to become ready.

Readiness Includes the Weak Parts

A plan may be strong in work and weak in housing, strong in family support and weak in transportation. Readiness is not all-or-nothing. It is a clear picture of what can carry weight and what still needs support.

Use evidence where evidence exists. A letter, certificate, approved address, appointment, route, budget, or confirmed contact is stronger than a general promise. Do not invent proof for parts that remain uncertain.

A reviewer may disagree with your plan. That does not make honesty a mistake. Accurate weaknesses allow questions, corrections, and backups before release.

A Strong Work Plan With No Way to Get There

The packet shows a job lead and good work history. It also shows no route to the employer and no driver who agreed.

Readiness is not erased by the gap. It becomes more honest. Label transportation as unfinished, name the next verification step, and build the backup before the weak part is hidden behind the strong one.




Chapter 25 — Build the Actual Packet

Bring the work together in one organized packet. Check off each part:

• Who you are now

• Progress and programs

• Education

• Employment

• Housing

• Transportation

• Healthcare and treatment

• First-month money

• Family and support

• Supervision

• Risks and backups

• Letters and proof

The packet is not a sales pitch and thicker is not automatically better. Attach records because they support the plan. Keep a lead labeled as a lead, pending labeled as pending, and unknown labeled as unknown.

Make Every Page Earn Its Place

Organize the packet so a reader can find the plan quickly. Use clear sections, current documents, and short explanations where a record needs context.

Do not bury the strongest proof under duplicates. One clear current document may carry more value than ten pages showing the same thing. Keep sensitive information only where it is necessary and appropriate.

If somebody outside helps assemble the packet, you still need to understand it. Ask what was added, what is missing, and what each section is meant to show.

A Thick Packet With No Clear Plan

The packet contains certificates, letters, and years of records, but the current housing page is missing and the transportation plan is buried.

More paper is not more readiness. Lead with the current plan, place proof behind the point it supports, remove confusing duplicates, and make unanswered questions visible.




Chapter 26 — Make the Packet Tell One Clear Story

A reader should be able to understand what you did inside, what changed, where you intend to live, how you will work and travel, how healthcare continues, who agreed to help, what risks remain, and what happens if part of the plan fails.

Credibility matters more than polish. Do not bury the weak parts, and do not let the packet become something an outside person built while you shrug and say they handled it.

The packet should make the real plan easy to understand.

Make the Parts Agree With Each Other

A packet loses credibility when the pieces conflict. A job may require hours the transportation plan cannot cover. Housing may be too far from treatment. A budget may spend income before the first paycheck. Read the packet across sections, not only one section at a time.

Explain changes honestly. If the first housing option failed, say what replaced it. If a program was unavailable, show the attempt and what you did instead. A clear change is stronger than pretending the old plan still exists.

The story should show ownership. Other people may support the plan, but the reader should be able to see what you understand, what you completed, and what you will do next.

The Sections Tell Different Stories

The employment section promises a 6 a.m. start. The transportation section says the first bus arrives at 6:20. The budget counts a paycheck before the job begins.

Each section looks reasonable alone. Together they fail. Read the packet across systems and change the plan until the pieces can live in the same real week.

Unit 7 Check and Pick-Up Point

Use separate paper. If you are returning after an interruption, complete this short check before continuing. If you miss an item, return to the named chapter.

1. Is the readiness check a parole score? What is it for? Review Chapter 24 if needed.

2. A packet is thick, but the current housing page is missing. What should change? Review Chapter 25 if needed.

3. The job starts at 6 a.m., and the first bus arrives at 6:20. What is wrong with the packet? Review Chapter 26 if needed.

Answer Check: 1. No. It is a planning tool that shows what is ready and what still needs to become ready. 2. Lead with the current plan, put proof behind the point it supports, remove duplicates, and make unanswered questions visible. 3. The sections disagree. Read across sections and change the plan until the pieces fit the same real week.




Unit 8 — Know Your Own Plan




Chapter 27 — Turn Weak Spots Into a Work List

“I need to work on everything” is not a plan. A weak spot should become one clear next action: request a copy, verify an address, find a transportation backup, confirm medication continuity, ask what support was actually promised, or obtain program proof.

Some items need action. Some need proof. Some need clarification. Some need a new plan or backup. Turning a cloud into a task makes movement possible.

Give Every Weak Spot a Next Move

A useful task has a verb, a target, and a reason. “Housing” is not a task. “Ask whether the proposed address needs inspection and who submits it” is.

Know who owns the next action. Some tasks belong to you, some to family, staff, an agency, or a provider. Record what you can do if the other person does not respond.

Close completed tasks and keep blocked tasks visible. A list that never changes becomes another pile of worry instead of a working plan.

“Fix Housing” Is Too Big to Act On

The words sit on the list for weeks because they do not identify a move. Replace them with: confirm who submits the address, ask whether inspection is required, and identify a backup contact.

A useful action reduces uncertainty. A broad label only reminds you that the problem exists.




Chapter 28 — What Comes First?

Not every task matters at the same time. Some must happen before a hearing. Some must happen before release. Some are important but not urgent. Some are waiting on somebody else, and some are outside your control.

Carry a few active priorities, not the entire release plan in your head every day. Keep completed work visible too. Progress does not guarantee release, but unfinished work should not hide everything you already did.

Priority Is About Consequence and Timing

Start with deadlines and problems that block other work. An identity document may unlock employment and banking. Housing approval may affect release. Medication continuity may carry immediate health risk.

Do not let the easiest task consume the day simply because completing it feels good. Also do not carry ten urgent tasks at once. Choose a small number that can actually move.

When priority changes, update the list. A new hearing date, denied address, medical issue, or lost support person can rearrange the whole order.

The Easy Task Keeps Winning

You spend days arranging certificates because that work feels satisfying, while the housing deadline gets closer and remains unresolved.

Completion is not the same as priority. Put deadlines, health, housing, and blockers ahead of the task that merely feels easiest to finish.




Chapter 29 — Know Your Packet Without Hiding Behind It

You should be able to explain your housing, work, transportation, finances, healthcare, treatment, support, supervision, risks, and backups. You should know what is confirmed, pending, and unknown.

This is understanding, not memorization. “I don’t know yet” can be a strong answer when it is followed by, “Here is what I am doing to find out.”

Know the Difference Between Reading and Understanding

You should be able to explain why the housing works, how you will reach required places, where the first money comes from, and what happens when a support person is unavailable.

If a number or promise is in the packet, know where it came from. If somebody else wrote a letter, understand what they actually agreed to.

When you do not know, say so and explain the verification step. Pretending certainty can damage trust faster than an honest unanswered question.

The Packet Says More Than You Know

A support letter promises transportation, but you do not know which days, how long, or what happens if the car is unavailable.

Do not memorize the sentence. Understand the commitment. Ask the writer what they meant, update the packet if needed, and be ready to explain the limit honestly.




Chapter 30 — Practice Speaking From Your Own Plan

There is no universal hearing script and no magic answer. Questions will naturally come from your choices and weak areas: Why this housing? What if it fails? How will transportation work? What changed? What still concerns you?

Do not perform lines like an actor. Speak clearly, tell the truth, and understand your plan well enough to explain why each part is realistic, what remains uncertain, and what happens if something fails. Preparation should produce understanding rather than a memorized script.

You do not need a perfect speech. You need to know your own plan.

Practice the Meaning, Not the Performance

Speaking about the plan can reveal gaps the paperwork hides. If you cannot explain how transportation works after a late shift, the route may need more work. If the backup depends on somebody who never agreed, the weakness becomes visible.

Use plain language. Answer the question asked before adding history. Do not guess what somebody wants to hear and trade truth for a polished answer.

Nerves may make you forget details. Know where the supporting document is and return to the main point: what changed, what is ready, what is uncertain, and what you will do if a piece fails.

Model answer (made up; use your own plan): Question: “What happens if that address fails?” Answer: “My backup is my cousin’s apartment. She agreed to it in a letter last month. If both fall through, I tell my case manager the same day and ask about transitional placement.”

Your turn: Write or say aloud your answer to: “What happens if that address fails?” A strong answer names the backup, who agreed to it, and your next step.

The First Question Finds the Weak Spot

You are asked, “What happens if that address fails?” The practiced speech disappears because the packet never answered the question.

That is useful information before the real moment. Strengthen the backup and practice explaining the meaning of the plan, not reciting polished lines.

Unit 8 Check and Pick-Up Point

Use separate paper. If you are returning after an interruption, complete this short check before continuing. If you miss an item, return to the named chapter.

1. Turn “fix housing” into specific actions. Review Chapter 27 if needed.

2. You keep sorting certificates while the housing deadline gets closer. What should come first? Review Chapter 28 if needed.

3. A support letter promises transportation, but you do not know which days. What do you do? Review Chapter 29 if needed.

4. Write or say aloud your answer to: “Why this address?” Review Chapter 30 if needed.

Answer Check: 1. For example: confirm who submits the address, ask whether inspection is required, and identify a backup contact. 2. Deadlines, health, housing, and blockers come before the task that only feels easiest to finish. 3. Ask the writer what they meant, update the packet if needed, and be ready to explain the limit honestly. 4. A strong answer is short and true. It answers the question first, then names who agreed, why the address works, and the backup if it fails.




Unit 9 — Yes, No, Not Yet and the Final Stretch




Chapter 31 — Prepare for Yes, No and Not Yet

You can hope for yes and still be afraid of no. You can want release for years and feel scared when it becomes possible. Loved ones may be so positive that fear starts sounding like failure. It is not.

Preparing for more than one outcome is not expecting defeat. It means no answer leaves you with nothing. Movement is progress, not a promise.

Prepare Your Mind Without Predicting the Decision

Hope can make every conversation sound like a sign. Fear can make every delay sound like a no. Neither feeling has authority over the decision.

Know who should receive the news, what immediate actions follow each possible result, and which promises must wait. Family may need help understanding that not yet is not the same as never.

Keep ordinary routines going while you wait. Sleep, work, programs, medication, and relationships still matter. The answer deserves a response after it arrives, not a crisis built from imagination before it does.

A Delay Becomes a Prediction

The decision takes longer than expected. Hope says the delay must mean yes. Fear says it must mean no. Family begins reacting to both stories.

The only fact is that the answer has not arrived. Keep routines, protect the plan, and prepare the first step for each outcome without pretending waiting is evidence.




Chapter 32 — If the Answer Is No

Anger, humiliation, numbness, grief, exhaustion, and rage may show up fast. The first reaction does not have to become the next plan.

Do not turn one brutal hour into a disciplinary case, destroyed relationship, abandoned program, or burned packet. When you can think again, read the actual decision. What reason was given? What can change? What needs time, proof, or a different plan? When is the next review?

A no changes the timeline. It does not erase the work.

Survive the First Reaction

A denial can make years of work feel invisible. Give the first wave of anger and grief somewhere safe to go. Do not make permanent decisions while your body is still reacting to the news.

Read the written reason when you are able. Separate what can change from what requires time, what needs proof, and what may need qualified legal help. Do not rely only on another person’s summary of the decision.

Tell family what is known without turning disappointment into blame. Then update the file, protect the next deadline, and choose the next useful action.

The Denial Arrives Before the Explanation

You hear no from another person before seeing the written decision. Anger fills in reasons that may not be accurate.

Survive the first reaction, then read the actual language. Separate what can change, what takes time, what needs proof, and what may require qualified legal help. Build the next plan from the decision, not the rumor.




Chapter 33 — If the Answer Is Yes

Yes may still include conditions, placement, paperwork, waiting, updated dates, transportation, treatment, and final approvals. Update the plan instead of acting like the work disappeared.

Fear after yes is normal. Freedom brings choices, responsibility, money, technology, work, relationships, and expectations. You may also grieve people you are leaving. Yes begins the next phase. It does not finish every question.

Yes Comes With Work Attached

Read the complete decision and conditions. Confirm the actual date, placement, transportation, reporting instructions, medication, documents, and who must be notified.

Family may hear yes as “everything is over.” Explain what waiting, restrictions, or approvals remain so celebration does not outrun the process.

Fear after yes deserves honesty. You can be grateful and still scared. Use the plan to replace one giant idea called freedom with the first few real steps.

Yes Still Has Conditions

The family hears yes and assumes you will be home next week. The written decision requires placement approval, transportation, and a later confirmed date.

Celebrate the decision without erasing the remaining work. Read every condition, update the plan, and tell family what yes means today—not what everybody hopes it will mean next.




Chapter 34 — The Final Weeks Inside

With days left, one careless shortcut can put months of preparation at risk. Your mind may already be outside. Your body is not. Keep following rules, working, attending programs, and protecting the plan until the gate actually opens.

Confirm housing, transportation, identification, documents, medication, phone access, money, clothes, support, destination, and the first known reporting or appointment obligation. This is not the time to redesign everything. It is time to update and finish.

You are not out until you are out. Do not blow up the plan at the finish line.

Finish Instead of Drifting

Final weeks can feel unreal. People may stop caring about small rules, give away needed property, or make promises because goodbye is close. Protect the work you already did.

Confirm what will physically leave with you: identification, release papers, medication, property, phone numbers, addresses, money, and clothing. Know the first destination and first reporting obligation.

Expect something to change. A ride may be late, property may be missing, or a date may shift. Use the backup without turning the disruption into panic.

One Last Shortcut

With days left, somebody asks you to carry a message, hold property, or leave them your commissary because “you are leaving anyway.” The request makes the remaining time sound consequence-free.

Protect the release, documents, medication, property, and first obligations. A last-minute favor can create a long-term cost.




Chapter 35 — Goodbyes, Grief and Last-Minute Promises

You may be leaving friends, mentors, and people who became family. Missing them does not mean you want to stay. Guilt may ask why you get to leave when somebody else does not.

Do not answer that guilt with promises your outside life cannot carry. Money every week, jobs, help for somebody’s family, and other emotional commitments can chain your new life to obligations you cannot meet.

The best way to honor people who care about you may be to get out and stay out. You can care about who you are leaving without promising away the life you are trying to build.

Leave With Care, Not Debt

Goodbyes may bring requests for money, contact, jobs, housing, or help for families. Caring about somebody does not make you capable of carrying every request outside.

Promise only what you can control. You can say you will remember someone, write when permitted, or share public information later without promising money or influence you do not have.

Protect names, addresses, case information, and private family details. Release does not give you permission to carry other people’s business into the world.

Grief may follow you through the gate. Let it remind you that the relationships mattered without making it a reason to sabotage the life those people hoped you would build.

The Promise Made at Goodbye

At chow on your last week, a friend asks you to send money every month and help their family find housing. In the emotion of leaving, saying yes feels like loyalty.

Outside, your own rent, transportation, work, and supervision may barely hold together. Promise care you can control, not money or influence you do not yet have. A truthful limit honors the relationship better than a promise that becomes resentment.

Unit 9 Check and Pick-Up Point

Use separate paper. If you are returning after an interruption, complete this short check before continuing. If you miss an item, return to the named chapter.

1. The decision is taking longer than expected. What does the delay tell you? Review Chapter 31 if needed.

2. After a no, what should you read, and what should you separate? Review Chapter 32 if needed.

3. With days left, someone asks you to carry a message or hold property. What do you do, and why? Review Chapter 34 if needed.

4. The answer is yes, and your family expects you home next week. What do you tell them? Review Chapter 33 if needed.

5. Before you leave, a friend asks you to send money every month after release. What can you honestly promise? Review Chapter 35 if needed.

Answer Check: 1. Only that the answer has not arrived. Keep routines, protect the plan, and prepare the first step for each outcome. 2. Read the written decision and its reason. Separate what can change, what needs time, what needs proof, and what may need qualified legal help. 3. Decline. You are not out until you are out, and a last-minute favor can create a long-term cost. 4. What yes means today. Read every condition, and tell them what still has to happen (for example placement, transportation, or a confirmed date) before anyone plans around a day. 5. Only what you control, such as remembering them or writing when permitted. Do not promise money or influence you do not have; a truthful limit is better than a broken promise.




AFTERWORD

Before You Close This Book, I’ve Got Something to Say to You

Well, look at you.

You actually did it.

You made it all the way to the end of this big ol’ book.

Now, I don’t know about you, but I think that’s worth stopping for a minute and recognizing. Because this wasn’t some little booklet you could knock out in an afternoon. You had a whole lot of reading, writing, math, science, history, and life to work through.

And some of it probably made you want to throw this damn thing across the room.

But here you are.

And I am so damn proud of you.

I mean that. Every single word.

And I’m not the only one. HAB JUSTICE is proud of you, too.

You earned that pride. Nobody handed it to you. Nobody did the work for you. You showed up, you tried, you learned, and when something didn’t make sense, you worked at it until you understood a little more than you did yesterday.

Maybe you started this book knowing how to read. Maybe you hadn’t been in a classroom in twenty or thirty years. Maybe you started at the very beginning, learning what sounds letters make.

Maybe you were pretty good at some subjects and struggled like hell with others.

I don’t know.

And you know what? I don’t need to know.

Because wherever you started, the important thing is that you started.

And look how far you’ve come.

You worked through Language Arts. You learned to question what you’re reading instead of just believing something because somebody put it on paper. You practiced finding evidence, understanding what people really mean, and making your own words count.

You tackled math. Fractions, percentages, equations, all that stuff that can make your head hurt if you haven’t worked with it in a while. And hopefully, somewhere along the way, you discovered that math isn’t some mysterious language reserved for people who were always good in school.

You studied science. You learned about living things, energy, the Earth, and how to figure out whether something is actually true instead of just taking somebody’s word for it.

You studied Social Studies. History, government, economics, geography. You looked at how people made decisions, how those decisions affected others, and how the world became what it is today.

And then we talked about life.

Real life.

The kind that doesn’t always go according to plan.

We talked about preparing for release, understanding paperwork, making decisions, finding resources, and figuring out what to do when the first plan falls apart.

Because sometimes it does.

That’s life, honey.

And I wasn’t about to write a book that pretended otherwise.

Now, I want to tell you something that I hope you’ll carry with you long after this book is closed.

You are not stupid because you don’t know something.

You never were.

Maybe somebody made you feel that way when you were younger. Maybe school wasn’t a good experience. Maybe you got behind, and nobody took the time to help you catch up. Maybe life got in the way before you ever had a fair chance.

Or maybe you just made some choices that took your life in a different direction.

Whatever happened, it happened.

We can’t go backward and change yesterday.

But we sure as hell can learn something today.

And that’s exactly what you’ve been doing.

I don’t expect you to remember every formula, every historical date, or every scientific term we covered. That’s why books have references. That’s why we practice. That’s why we go back and look things up.

And if you still have some work to do before you’re ready for the GED test, that’s okay, too.

Finishing this book doesn’t magically mean you know everything.

It means you’ve done the work of getting here.

It means you’ve given yourself an opportunity you might not have had before.

And that matters.

There’s something else I want you to understand.

Your effort has not gone unnoticed.

Now, I know what you might be thinking.

“How the heck would she know? She’s never even met me.”

You’re right.

I probably haven’t.

I don’t know your name. I don’t know what facility you’re in, if you’re still inside. I don’t know whether you’re reading this on your bunk, in a classroom, at a kitchen table, or somewhere else entirely.

I don’t know how many times you had to start a chapter over.

I don’t know how many answers you got wrong before you finally got them right.

And I may never know.

But I know this much.

Nobody gets to the end of a book like this without putting something into it.

Your time. Your attention. Your patience. Your determination.

Maybe you worked on it every day. Maybe you had to put it down for a while because life got in the way. Maybe you had days when you just couldn’t concentrate, and the best you could manage was one page.

Well, one page is still one page.

And when you came back and tried again, that mattered.

Every bit of it mattered.

I want you to give yourself credit for that.

Not because I told you to.

Because you earned it.

And I want to talk about something else before I let you go.

You might have noticed that throughout this book, I kept bringing things back to situations you might recognize. A commissary order. A work assignment. A notice on the wall. A form that doesn’t make a lick of sense the first time you read it.

I did that for a reason.

Education shouldn’t be something that only makes sense to somebody sitting in a fancy classroom with a computer and a whole bunch of supplies.

It should make sense to you, right where you are.

And I wanted you to see that the things you already know from living your life can help you understand things you’ve never studied before.

You weren’t starting with nothing.

You brought your own experiences to these pages.

And those experiences matter.

Now, somewhere out there is another person who hasn’t opened this book yet.

Maybe they’re afraid to.

Maybe they’re embarrassed because they can’t read very well.

Maybe they’ve convinced themselves they’re too old, too far behind, or just not smart enough.

You know what I hope?

I hope that someday, if the opportunity comes along, you’ll remember what it felt like when something finally clicked for you.

And maybe you’ll help somebody else find that same feeling.

You don’t owe anybody that. Your education belongs to you.

But knowledge is a pretty wonderful thing.

When you share it, you don’t lose any of your own.

You just give somebody else a chance.

That’s part of why we created Pass It On.

Not so I could read your words. Not so HAB JUSTICE could collect your stories. Those words belong to you and the people who come after you.

It’s because sometimes the most important thing we leave behind isn’t something we can hold in our hands.

Sometimes it’s something we helped another person understand.

And whether anybody ever knows we did it doesn’t change its value.

Before I finish, there’s one more thing I need you to hear.

You are a human being.

Not just a number.

Not just a conviction.

Not just the worst decision you’ve ever made.

And not just somebody else’s opinion of what you’re capable of becoming.

That doesn’t mean the past disappears. It doesn’t mean responsibility disappears, either.

It means your life is bigger than one chapter of your story.

And you still get to decide what you do with the chapters ahead.

I can’t promise you an easy road.

I can’t promise you’ll pass the GED on your first try.

I can’t promise every door you knock on will open.

But I can tell you this.

You’ve already shown yourself that you can sit down with something difficult, work through it, and keep learning.

Don’t underestimate that.

And don’t let anybody convince you it doesn’t count.

So here’s what I want you to do.

Before you close this book, take a good look at it.

Think about where you started.

Think about the things you understand now that you didn’t understand before.

Think about the times you wanted to quit but came back anyway.

And give yourself a little credit.

Heck, give yourself a whole lot of credit.

Because this wasn’t about making me proud.

It wasn’t about making HAB JUSTICE look good.

This was about you.

Your education.

Your effort.

Your future.

And you earned every bit of progress you’ve made.

I started HAB JUSTICE because I believe people deserve help without being judged, and opportunities without having to prove they’re perfect first.

That’s what we mean when we say:

We do not hurt. We do not judge. We help.

And if nobody has told you lately that they’re proud of you, well, I’m telling you right now.

I am proud of you.

HAB JUSTICE is proud of you.

Not because you got every answer right.

Not because you’re perfect.

But because you gave yourself a chance, and you kept going.

Whatever comes next, I hope you keep learning. I hope you keep asking questions. I hope you remember that needing help doesn’t make you weak, and having to start over doesn’t mean you’ve failed.

And I hope that someday, when you look back on this part of your life, you’ll remember that you accomplished something worth being proud of.

You made it through this book.

You did the work.

You earned this.

Now go see what else you’re capable of.

I’ll be rooting for you, whether I ever hear your name or not.

With love, respect, and one heck of a lot of pride,

Jessica Rose Carroll

Founder, HAB JUSTICE

We do not hurt. We do not judge. We help.

Different paths. Same heart.




PASS IT ON

One Book. Nine Readers. A Legacy That Keeps Growing.

This book was never meant to teach just one person.

It was designed to travel from one reader to another and to carry the knowledge, experiences, and wisdom of the people who came before you.

How This Book Travels

What to do, in order:

1. Ask education staff whether writing in this book is allowed at your facility.

2. Find the next empty reader page.

3. Read “Before You Write: Privacy Rules.”

4. Answer on your writing page. You can draw, write one line, or tell a reading partner what to write.

5. Return the book to education staff. The ninth reader is the one exception: that reader keeps the book, where facility rules allow it.

This book never goes hand to hand. When you finish, return this book to education staff so they can give it to the next reader. This is a proposed process, and each facility decides whether to approve it. If your facility does, staff look over the new pages before the book moves on. Staff check the pages only for the privacy rules below. Nobody grades them. That is also why Pass It On does not break the rule in Part 6, Chapter 34 about carrying messages for someone: nothing here is passed privately. Every page goes through the education department first.

Before you write in this book, ask education staff about your facility’s rules for writing in a shared book. If writing here is not allowed, staff can keep a separate Pass It On journal, and you can write there instead.

If this book reaches you out of order, start at the next empty reader page.

Every reader can draw, write one line, or tell a reading partner what to write (see “Read This First With Your Reading Partner” in Part 1). Short and true is enough.

If a note from an earlier reader disagrees with the lesson, go back to the chapter and see who is right. Earlier readers are learners, too.

At the back of this book, you’ll find eight special spaces. Each belongs to a different reader. The first person starts the chain, and each person who follows adds something of their own.

You’ll be asked what you learned, what made you think, what you can explain to somebody else, and what you’d like the next person to know.

The questions change as the book travels. Each reader gets to learn from the textbook and from the people who held it before them. What starts as one person’s experience gradually becomes a collection of knowledge, different perspectives, and life lessons.

You don’t have to be an expert. You don’t have to write perfectly. You don’t even have to agree with the people who came before you.

You just have to be willing to leave something useful behind.

And nobody is grading what you write. Nobody is collecting your answers for HAB JUSTICE. These pages aren’t for the author, the publisher, or anybody keeping score.

They’re for you and the people who come after you.

By the time the eighth reader has contributed, the book will hold something no publisher could have printed in advance: the combined experiences of eight human beings who chose to share what they learned.

The ninth reader receives the completed book. Those eight contributions become part of what that person inherits, and the book becomes theirs to keep, wherever facility rules permit. If your facility does not allow that, return it to education staff and ask what happens to it next.

But the chain doesn’t end there.

Knowledge doesn’t disappear when you give it away. You can teach somebody without handing them the book. You can explain a lesson, help someone understand something difficult, or share a piece of wisdom that stays with them long after they’ve forgotten where they heard it.

That’s the other half of Pass It On.

Pass on the book. Pass on the knowledge.

You may never know who learns from something you leave behind. You may never see what they accomplish or how far your words travel.

That doesn’t make what you contributed any less valuable.

Because HAB JUSTICE isn’t trying to create people who simply memorize information.

We’re trying to help people understand it, use it, and become confident enough to teach somebody else.

And if one book can help nine people become learners and teachers, imagine how many more people those nine might reach.

No grades. No judgment. No obligation to share anything personal.

Just an opportunity to learn something worthwhile and leave something worthwhile behind.

We do not hurt. We do not judge. We help.

Different paths. Same heart.

Before You Write: Privacy Rules

Do not write any of these on your page:

• Your name or anyone else’s name

• ID numbers, release dates, addresses or phone numbers

• Staff names

• Case details, charges or anyone else’s business

• Anything about security: counts, schedules, or how the unit is laid out

This is the same rule as Part 6, Chapter 35: protect names, addresses, case information, and private family details. Write about what you learned, not about who or where. Your facility may add rules of its own; follow those too.




PASS IT ON — READER ONE

Every chain starts somewhere. This one starts with you.

This section exists because people learn better when someone talks to them in plain words about what’s real. You’re the first link in a chain of learners who become teachers. What you write here doesn’t have to be perfect. It just has to be yours and true. Every line you write is something the next person can stand on.

1. What did you get out of this book?

____________________________________________________________

2. Pick one lesson from anywhere in it. How could you use that in everyday life? Explain it in your own words.

____________________________________________________________

3. Did you use anything from here to help somebody else understand something? If so, what did you teach them?

____________________________________________________________

4. What would you like the next person who reads this book to know before they begin?

____________________________________________________________

You just became this book’s first teacher. When you finish, return this book to education staff so they can give it to the next reader. Pass it on.




PASS IT ON — READER TWO

Someone started this. Now you’re helping it grow.

Someone has already written in this book. Before it reached you, the first reader took time to learn, think, and leave a little of what they discovered behind. That is the whole purpose of HAB JUSTICE’s Pass It On: one person learns something, shares it in their own words, and gives the next person a chance to build on it.

You don’t have to agree with everything the first reader wrote.

You might understand a lesson differently, or you might see something they missed. That is how knowledge grows. Bring your own understanding, your experiences, and your voice to the conversation.

The first reader opened the door; now you’re helping make the path a little clearer for whoever comes next.

1. What did you get out of this book?

____________________________________________________________

2. Read what the first person left. Did anything they wrote help you understand something better, make you think differently, or give you an idea you hadn’t considered? Explain.

____________________________________________________________

3. Choose something you learned. How would you explain it to somebody else using everyday life?

____________________________________________________________

4. The next person will learn from both of you. What do you want to add that the first reader didn’t mention?

____________________________________________________________

When you finish, return this book to education staff so they can give it to the next reader. Pass it on.




PASS IT ON — READER THREE

Three people. Three experiences. One growing collection of knowledge.

Two people have already left their mark on these pages, and they may not have seen things the same way. One might have understood a lesson that the other struggled with. One might have noticed something the other missed.

Now you bring an entirely different set of experiences to the same book. Pass It On was never meant to get everybody to think alike or come up with the same answers. Knowledge becomes more valuable when different people share what they’ve learned.

You have two people’s thoughts to consider, and you have something neither of them had: your own perspective on everything they left behind. Maybe you’ll connect two ideas they never thought to put together, or question something they believed.

Maybe you’ll teach the fourth reader something none of you knew when this started. Whatever you contribute, make it yours. The third voice adds something new.

1. What did you get out of this book or out of the earlier messages that actually stuck with you?

____________________________________________________________

2. Look at what the first two people left. Did they disagree or see things differently? What did you learn from that difference?

____________________________________________________________

3. Take one lesson—from the book or from them—and explain it in your own words using a real-world example from daily life.

____________________________________________________________

4. The fourth reader will learn from three voices. What do you want them to understand about learning from people who don’t all see things the same way?

____________________________________________________________

When you finish, return this book to education staff so they can give it to the next reader. Pass it on.




PASS IT ON — READER FOUR

Four different lives. One growing collection of knowledge.

By now three people have argued with this book in the margins. Each one took time out of their life to share something they thought might help somebody else. Maybe something they wrote reminds you of your own life.

Maybe somebody explained a lesson in a way that finally made it click. Or maybe you see something completely differently, and that is worth sharing too.

Four people do not have to agree for this to work. If you see it another way, say so; the fifth reader gets one more way to understand the lesson. Every person who adds something makes the collection stronger.

Somewhere down the line, somebody might read what you write today and find exactly what they needed to hear.

1. After reading the book and the first three messages, what lesson or idea feels most useful to you right now?

____________________________________________________________

2. Did anything one of the earlier readers wrote help you see a lesson differently? Explain.

____________________________________________________________

3. Use your own words to teach one lesson from this book or from the earlier notes, like you’re explaining it to your bunkie.

____________________________________________________________

4. Imagine the fifth reader holding this book with four voices waiting. What do you want them to carry forward?

____________________________________________________________

When you finish, return this book to education staff so they can give it to the next reader. Pass it on.




PASS IT ON — READER FIVE

Four voices so far. Yours makes five.

Four readers have filled their pages, and their notes are starting to talk to each other. Each of them took what they learned and tried to make it useful for someone else. Someone might have struggled with reading. Someone else might have finally understood a math problem they’d been fighting with for years.

Another person might have learned something about preparing for release that changed how they looked at their future. Somewhere in those experiences, there may be something that speaks directly to yours.

You don’t have to repeat what the first four people said. Take what they shared, connect it to something you’ve lived, and leave behind a lesson only you could teach. That is how knowledge becomes wisdom: you know the answer, and you understand why it matters when life gets complicated.

Something you write here could help the sixth reader make a better decision when it matters most. Four people helped bring this book to you. Now you get to help carry it forward.

1. What did you learn from this book or from the earlier notes that feels most useful in real life?

____________________________________________________________

2. Looking at what the first four people left, did anything surprise you or make you rethink something? Explain.

____________________________________________________________

3. Choose one lesson and explain it so clearly that the next person could teach it again without looking at the book.

____________________________________________________________

4. Four people have already spoken. What do you want the sixth reader to carry forward from all five of you?

____________________________________________________________

When you finish, return this book to education staff so they can give it to the next reader. Pass it on.




PASS IT ON — READER SIX

You are now part of something bigger than yourself.

Five people have helped shape what you’re holding. When the second reader picked it up, there was one note to learn from. Now there are five, and something has started to grow. Nobody here had to be the smartest or have all the answers; they just had to care about leaving something useful behind.

Now you’re one of them. What you learned matters, and so does your choice to share it with people you may never hear from.

Somewhere down the line, someone may use what you write to understand a lesson, solve a problem, or make a decision that changes their life. That still counts.

1. From the book or the earlier notes, what lesson feels most useful to you right now?

____________________________________________________________

2. Looking at the first five messages, what connection or pattern do you notice?

____________________________________________________________

3. Teach one lesson using something from your own day, like a meal, a letter, or a work assignment.

____________________________________________________________

4. What should the seventh reader try first, or watch out for?

____________________________________________________________

When you finish, return this book to education staff so they can give it to the next reader. Pass it on.




PASS IT ON — READER SEVEN

You belong to something you helped build.

Six people have written here, each with a different life and a different way of understanding. They didn’t have to agree on everything or come from the same place. What they shared was the choice to leave something useful for the next person, and now you’re part of that shared effort.

Sometimes belonging comes from an invitation. Sometimes it comes from choosing to add to something that matters.

You didn’t create everything that came before you, but you can help shape what comes after. What you write becomes part of what the next reader inherits.

That is a responsibility worth taking seriously, not because someone has power over you, but because your voice might help someone you’ll never meet.

1. What lesson from the book or earlier notes feels worth passing forward with your own voice?

____________________________________________________________

2. When you read the earlier messages, did any of them spark a new thought or question of your own? Explain.

____________________________________________________________

3. Teach one lesson in your own words using an example from your world, not from this text.

____________________________________________________________

4. What do you want the next reader to know about this chain?

____________________________________________________________

When you finish, return this book to education staff so they can give it to the next reader. Pass it on.




PASS IT ON — READER EIGHT

Eight lives. Eight voices. One final gift to someone you’ll never meet.

Seven people have written in this book. You are the last one who gets to. Hold it for a second. This book started as words printed on paper. Somewhere along the way, it became something more: a place where people shared their knowledge, their struggles, and pieces of their lives with somebody they might not ever know.

Seven people helped build what you’re holding, and now you’ve reached a moment none of them had. You are the final person who adds something to these pages before this book goes to the ninth reader to keep.

That makes your contribution different. You pass along a lesson, and you also pull together everything that came before you into one final gift for the person who will inherit it all. The seven readers before you may have made mistakes, struggled, or accomplished things no one noticed, but each had something worth sharing, and so do you.

Don’t worry about sounding educated or finding perfect words. Think about what life has taught you, what you wish somebody had told you when you needed it most, and the lesson you’d want another human being to carry into their future.

The greatest thing you can leave isn’t proof you were here. It’s something that helps another person move forward after you’ve gone.

1. Looking back, what lesson changed how you see yourself, your future, or the world?

____________________________________________________________

2. Seven people wrote before you. Which contribution meant the most, and what did it teach you?

____________________________________________________________

3. Pick one lesson from anywhere in this book and teach it in your own words, so someone could use it every day.

____________________________________________________________

4. Look back at who you were before this book. What do you understand now that you didn’t then? How might that change something you do?

____________________________________________________________

5. What have different voices taught you about learning from people with different lives or opinions?

____________________________________________________________

6. When you leave this book behind, what knowledge will you carry into your own life? What will you teach, use, or build on?

____________________________________________________________

7. What do you hope the ninth reader discovers about themselves? What do you wish for their future?

____________________________________________________________

8. Your Final Gift. If you could leave one piece of life wisdom, not from a textbook but from living, for someone who may never know your name, what would you tell them? What do you wish someone had told you when you needed it most? Your words may be the last thing someone reads before starting a new chapter. Make them count.

____________________________________________________________

When you finish, return this book to education staff so they can give it to the ninth reader to keep. Pass it on.




A LETTER TO THE NINTH READER

To the ninth reader:

This book went through eight readers before it reached you. Eight people came before you and left something behind. They didn’t have to be experts, just willing to understand something well enough to pass it on. That made them teachers.

Now it’s your turn.

We didn’t make this book so you could memorize a bunch of words, pass a test, and forget everything the next day. We made it because we want you to succeed in your life.

Maybe you learned how to read something that used to confuse you. Maybe a math problem finally clicked. Maybe you figured out a piece of history or how to put together a release plan that makes sense.

Whatever it was, it matters if you can use it and explain it to someone else.

The last person who wrote here left you some life advice. Take what helps. Think for yourself. Then decide what wisdom you want to pass along.

Someone very important to us once said, “What you do right now matters, but what you leave behind may matter even more.”

You are somebody else’s legacy, and one day you’ll be part of the story that comes after you.

You don’t have to have children to leave a legacy. You leave one through the people you help, the things you teach, and the choices you make.

Where you are right now doesn’t have to decide what you leave behind.

Your past is part of your story, but it doesn’t get to write every chapter that comes next.

This book is yours to keep, wherever your facility allows that to happen.

The pages may be full, but the learning doesn’t stop here.

Keep learning. Keep questioning. Keep teaching.

We do not hurt. We do not judge. We help.

Different paths. Same heart.

Eight people had the opportunity to leave something here for you.

Now, what will you leave behind?




[image: Original back cover: Start where you are.]
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