




Algebra I
2nd Edition

by Mary Jane Sterling



Algebra I For Dummies®, 2nd Edition
Published by 
John Wiley & Sons, Inc. 
111 River St. 
Hoboken, NJ 07030-5774 
www.wiley.com

Copyright © 2010 by John Wiley & Sons, Inc., Hoboken, New Jersey

Published simultaneously in Canada

No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form or by any 
means, electronic, mechanical, photocopying, recording, scanning or otherwise, except as permitted under Sections 
107 or 108 of the 1976 United States Copyright Act, without either the prior written permission of the Publisher, or 
authorization through payment of the appropriate per-copy fee to the Copyright Clearance Center, 222 Rosewood 
Drive, Danvers, MA 01923, (978) 750-8400, fax (978) 646-8600. Requests to the Publisher for permission should be 
addressed to the Permissions Department, John Wiley & Sons, Inc., 111 River Street, Hoboken, NJ 07030,  
(201) 748-6011, fax (201) 748-6008, or online at http://www.wiley.com/go/permissions.

Trademarks: Wiley, the Wiley logo, For Dummies, the Dummies Man logo, A Reference for the Rest of Us!, The 
Dummies Way, Dummies Daily, The Fun and Easy Way, Dummies.com, and related trade dress are trademarks or 
registered trademarks of John Wiley & Sons, Inc., and/or its affiliates in the United States and other countries, and 
may not be used without written permission. All other trademarks are the property of their respective owners. John 
Wiley & Sons, Inc., is not associated with any product or vendor mentioned in this book.

LIMIT OF LIABILITY/DISCLAIMER OF WARRANTY: THE PUBLISHER AND THE AUTHOR MAKE NO 
REPRESENTATIONS OR WARRANTIES WITH RESPECT TO THE ACCURACY OR COMPLETENESS OF THE CONTENTS 
OF THIS WORK AND SPECIFICALLY DISCLAIM ALL WARRANTIES, INCLUDING WITHOUT LIMITATION 
WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE. NO WARRANTY MAY BE CREATED OR EXTENDED BY 
SALES OR PROMOTIONAL MATERIALS. THE ADVICE AND STRATEGIES CONTAINED HEREIN MAY NOT BE 
SUITABLE FOR EVERY SITUATION. THIS WORK IS SOLD WITH THE UNDERSTANDING THAT THE PUBLISHER IS 
NOT ENGAGED IN RENDERING LEGAL, ACCOUNTING, OR OTHER PROFESSIONAL SERVICES. IF PROFESSIONAL 
ASSISTANCE IS REQUIRED, THE SERVICES OF A COMPETENT PROFESSIONAL PERSON SHOULD BE SOUGHT. 
NEITHER THE PUBLISHER NOR THE AUTHOR SHALL BE LIABLE FOR DAMAGES ARISING HEREFROM. THE FACT 
THAT AN ORGANIZATION OR WEBSITE IS REFERRED TO IN THIS WORK AS A CITATION AND/OR A POTENTIAL 
SOURCE OF FURTHER INFORMATION DOES NOT MEAN THAT THE AUTHOR OR THE PUBLISHER ENDORSES THE 
INFORMATION THE ORGANIZATION OR WEBSITE MAY PROVIDE OR RECOMMENDATIONS IT MAY MAKE. 
FURTHER, READERS SHOULD BE AWARE THAT INTERNET WEBSITES LISTED IN THIS WORK MAY HAVE 
CHANGED OR DISAPPEARED BETWEEN WHEN THIS WORK WAS WRITTEN AND WHEN IT IS READ.

For general information on our other products and services, please contact our Customer Care Department within 
the U.S. at 877-762-2974, outside the U.S. at 317-572-3993, or fax 317-572-4002.

For technical support, please visit www.wiley.com/techsupport.

Wiley publishes in a variety of print and electronic formats and by print-on-demand. Some material included with 
standard print versions of this book may not be included in e-books or in print-on-demand. If this book refers to 
media such as a CD or DVD that is not included in the version you purchased, you may download this material at 
http://booksupport.wiley.com. For more information about Wiley products, visit www.wiley.com.

Library of Congress Control Number: 2010920659

ISBN 978-1-119-29357-6 (pbk); ISBN 978-1-119-29759-8 (ebk); ISBN 978-1-119-29756-7 (ebk)

Algebra I For Dummies, 2nd Edition (9781119293576) was previously published as Algebra I For Dummies, 2nd Edition 
(9780470559642). While this version features a new Dummies cover and design, the content is the same as the prior 
release and should not be considered a new or updated product.

Manufactured in the United States of America

10   9   8   7   6   5   4   3   2   1

http://www.wiley.com
http://www.wiley.com/go/permissions
http://www.wiley.com/techsupport
http://booksupport.wiley.com
http://www.wiley.com


Contents at a Glance
Introduction  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1

Part 1: Starting Off with the Basics  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 7
CHAPTER 1: Assembling Your Tools  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 9
CHAPTER 2: Assigning Signs: Positive and Negative Numbers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 19
CHAPTER 3: Figuring Out Fractions and Dealing with Decimals  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 35
CHAPTER 4: Exploring Exponents and Raising Radicals  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 55
CHAPTER 5: Doing Operations in Order and Checking Your Answers  .  .  .  .  .  .  .  .  .  .  .  .  . 73

Part 2: Figuring Out Factoring  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 91
CHAPTER 6: Working with Numbers in Their Prime  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 93
CHAPTER 7:  Sharing the Fun: Distribution  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 107
CHAPTER 8:  Getting to First Base with Factoring  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 127
CHAPTER 9:  Getting the Second Degree  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 139
CHAPTER 10: Factoring Special Cases  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 157

Part 3: Working Equations   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 169
CHAPTER 11: Establishing Ground Rules for Solving Equations  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 171
CHAPTER 12: Solving Linear Equations  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 183
CHAPTER 13: Taking a Crack at Quadratic Equations  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 203
CHAPTER 14: Distinguishing Equations with Distinctive Powers   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 223
CHAPTER 15: Rectifying Inequalities  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 243

Part 4: Applying Algebra  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 263
CHAPTER 16: Taking Measure with Formulas   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 265
CHAPTER 17: Formulating for Profit and Pleasure  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 281
CHAPTER 18: Sorting Out Story Problems   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 291
CHAPTER 19: Going Visual: Graphing   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 311
CHAPTER 20: Lining Up Graphs of Lines  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 327

Part 5: The Part of Tens  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 345
CHAPTER 21: The Ten Best Ways to Avoid Pitfalls  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 347
CHAPTER 22: The Ten Most Famous Equations  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 353

INDEX   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 359





Table of Contents
INTRODUCTION   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1

About This Book  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .1
Conventions Used in This Book  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .2
What You’re Not to Read   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .2
Foolish Assumptions  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .3
How This Book Is Organized   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .3

Part 1: Starting Off with the Basics  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 3
Part 2: Figuring Out Factoring  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .4
Part 3: Working Equations  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .4
Part 4: Applying Algebra  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .4
Part 5: The Part of Tens   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .5

Icons Used in This Book  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .5
Where to Go from Here  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .6

PART 1: STARTING OFF WITH THE BASICS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 7

CHAPTER 1: Assembling Your Tools  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 9
Beginning with the Basics: Numbers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .10

Really real numbers   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .10
Counting on natural numbers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .10
Wholly whole numbers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .11
Integrating integers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .12
Being reasonable: Rational numbers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .12
Restraining irrational numbers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .12
Picking out primes and composites  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .13

Speaking in Algebra  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .13
Taking Aim at Algebra Operations   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .14

Deciphering the symbols  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .14
Grouping  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .15
Defining relationships  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .16
Taking on algebraic tasks  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .16

CHAPTER 2: Assigning Signs: Positive and Negative  
Numbers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 19
Showing Some Signs  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .20

Picking out positive numbers   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .20
Making the most of negative numbers   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .20
Comparing positives and negatives  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .21
Zeroing in on zero  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .22

Going In for Operations  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .22
Breaking into binary operations  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .22
Introducing non-binary operations  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .23

Table of Contents      v



vi      Algebra I For Dummies, 2nd Edition

Operating with Signed Numbers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .25
Adding like to like: Same-signed numbers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .25
Adding different signs  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .26
Subtracting signed numbers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .27
Multiplying and dividing signed numbers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .29

Working with Nothing: Zero and Signed Numbers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .31
Associating and Commuting with Expressions  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .31

Reordering operations: The  commutative property   .  .  .  .  .  .  .  .  .  .  .  .32
Associating expressions: The  associative property   .  .  .  .  .  .  .  .  .  .  .  .  .33

CHAPTER 3: Figuring Out Fractions and Dealing  
with Decimals  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 35
Pulling Numbers Apart and Piecing Them Back Together .  .  .  .  .  .  .  .  .  .  .36

Making your bow to proper fractions  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .36
Getting to know improper fractions  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .37
Mixing it up with mixed numbers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .37

Following the Sterling Low-Fraction Diet  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .38
Inviting the loneliest number one  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .39
Figuring out equivalent fractions   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .40
Realizing why smaller or fewer is better   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .41

Preparing Fractions for Interactions  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .43
Finding common denominators  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .43
Working with improper fractions   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .45

Taking Fractions to Task  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .46
Adding and subtracting fractions  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .46
Multiplying fractions  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .47
Dividing fractions  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .50

Dealing with Decimals   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .51
Changing fractions to decimals  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .52
Changing decimals to fractions  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .53

CHAPTER 4: Exploring Exponents and Raising Radicals  .  .  .  .  .  .  .  .  .  . 55
Multiplying the Same Thing Over and Over and Over  .  .  .  .  .  .  .  .  .  .  .  .  .  .55

Powering up exponential notation  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .56
Comparing with exponents  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .57
Taking notes on scientific notation  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .58

Exploring Exponential Expressions  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .60
Multiplying Exponents   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .65
Dividing and Conquering  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .66
Testing the Power of Zero   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .66
Working with Negative Exponents   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .67
Powers of Powers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .68
Squaring Up to Square Roots   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .69



Table of Contents      vii

CHAPTER 5: Doing Operations in Order and Checking  
Your Answers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 73
Ordering Operations  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .74
Gathering Terms with Grouping Symbols  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .76
Checking Your Answers   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .78

Making sense or cents or scents . . .   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .79
Plugging in to get a charge of your answer  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .79

Curbing a Variable’s Versatility   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .80
Representing numbers with letters   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .81
Attaching factors and coefficients  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .82
Interpreting the operations  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .82

Doing the Math   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .83
Adding and subtracting variables  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .84
Adding and subtracting with powers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .85

Multiplying and Dividing Variables  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .86
Multiplying variables  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .86
Dividing variables   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .87
Doing it all  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .88

PART 2: FIGURING OUT FACTORING  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 91

CHAPTER 6: Working with Numbers in Their Prime  .  .  .  .  .  .  .  .  .  .  .  .  .  . 93
Beginning with the Basics   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .94
Composing Composite Numbers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .95
Writing Prime Factorizations  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .96

Dividing while standing on your head   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .96
Getting to the root of primes with a tree  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .98
Wrapping your head around the rules of divisibility  .  .  .  .  .  .  .  .  .  .  .  .99

Getting Down to the Prime Factor   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .100
Taking primes into account  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .100
Pulling out factors and leaving the rest  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .103

CHAPTER 7:  Sharing the Fun: Distribution .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 107
Giving One to Each   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .108

Distributing first  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .109
Adding first  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .109

Distributing Signs   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .110
Distributing positives   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .110
Distributing negatives  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .111
Reversing the roles in distributing   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .112

Mixing It Up with Numbers and Variables  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .113
Negative exponents yielding fractional answers   .  .  .  .  .  .  .  .  .  .  .  .  .  .115
Working with fractional powers   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .115



viii      Algebra I For Dummies, 2nd Edition

Distributing More Than One Term  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .117
Distributing binomials .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .117
Distributing trinomials   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .118
Multiplying a polynomial times  another polynomial  .  .  .  .  .  .  .  .  .  .  .119

Making Special Distributions  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .120
Recognizing the perfectly squared binomial  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .120
Spotting the sum and difference of the same two terms  .  .  .  .  .  .  .121
Working out the difference and sum of two cubes   .  .  .  .  .  .  .  .  .  .  .  .123

CHAPTER 8:  Getting to First Base with Factoring .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 127
Factoring  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .127

Factoring out numbers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .128
Factoring out variables  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .130
Unlocking combinations of numbers and variables  .  .  .  .  .  .  .  .  .  .  .  .131
Changing factoring into a division problem   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .133

Grouping Terms  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .134

CHAPTER 9:  Getting the Second Degree   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 139
The Standard Quadratic Expression  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .140
Reining in Big and Tiny Numbers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .141
FOILing   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .142

FOILing basics   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .142
FOILed again, and again  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .143
Applying FOIL to a special product  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .146

UnFOILing  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .147
Unwrapping the FOILing package  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .148
Coming to the end of the FOIL roll  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .151

Making Factoring Choices   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .152
Combining unFOIL and the greatest  common factor   .  .  .  .  .  .  .  .  .  .153
Grouping and unFOILing in the same package  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .154

CHAPTER 10: Factoring Special Cases  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 157
Befitting Binomials   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .157

Factoring the difference of two perfect squares  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .158
Factoring the difference of perfect cubes  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .159
Factoring the sum of perfect cubes   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .162

Tinkering with Multiple Factoring Methods  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .163
Starting with binomials  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .163
Ending with binomials  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .164

Knowing When to Quit  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .165
Incorporating the Remainder Theorem  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .166

Synthesizing with synthetic division  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .166
Choosing numbers for synthetic division   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .167



Table of Contents      ix

PART 3: WORKING EQUATIONS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 169

CHAPTER 11: Establishing Ground Rules for Solving  
Equations   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 171
Creating the Correct Setup for Solving Equations   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .172
Keeping Equations Balanced  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .172

Balancing with binary operations  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .173
Squaring both sides and suffering the consequences  .  .  .  .  .  .  .  .  .  .174
Taking a root of both sides .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .175
Undoing an operation with its opposite .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .176

Solving with Reciprocals  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .176
Making a List and Checking It Twice  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .179

Doing a reality check  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .179
Thinking like a car mechanic when checking your work  .  .  .  .  .  .  .  .180

Finding a Purpose  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .181

CHAPTER 12: Solving Linear Equations  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 183
Playing by the Rules   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .184
Solving Equations with Two Terms  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .184

Devising a method using division  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .185
Making the most of multiplication   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .186
Reciprocating the invitation  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .188

Extending the Number of Terms to Three  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .189
Eliminating the extra constant term  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .189
Vanquishing the extra variable term   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .190

Simplifying to Keep It Simple  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .191
Nesting isn’t for the birds  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .192
Distributing first  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .192
Multiplying or dividing before distributing   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .194

Featuring Fractions  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .196
Promoting practical proportions  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .196
Transforming fractional equations into proportions  .  .  .  .  .  .  .  .  .  .  .198

Solving for Variables in Formulas  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .199

CHAPTER 13: Taking a Crack at Quadratic Equations   .  .  .  .  .  .  .  .  .  .  .  . 203
Squaring Up to Quadratics  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .204
Rooting Out Results from Quadratic Equations  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .206
Factoring for a Solution   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .208

Zeroing in on the multiplication property of zero   .  .  .  .  .  .  .  .  .  .  .  .  .209
Assigning the greatest common factor and multiplication  
property of zero to solving quadratics  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .210

Solving Quadratics with Three Terms  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .211
Applying Quadratic Solutions   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .217
Figuring Out the Quadratic Formula  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .219
Imagining the Worst with Imaginary Numbers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .221



x      Algebra I For Dummies, 2nd Edition

CHAPTER 14: Distinguishing Equations with Distinctive  
Powers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 223
Queuing Up to Cubic Equations   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .224

Solving perfectly cubed equations  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .224
Working with the not-so-perfectly cubed  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .225
Going for the greatest common factor .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .226
Grouping cubes  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .228
Solving cubics with integers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .228

Working Quadratic-Like Equations  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .230
Rooting Out Radicals  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .234

Powering up both sides   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .235
Squaring both sides twice   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .237

Solving Synthetically  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .239

CHAPTER 15: Rectifying Inequalities   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 243
Translating between Inequality and Interval Notation   .  .  .  .  .  .  .  .  .  .  .  .244

Intervening with interval notation .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .244
Grappling with graphing inequalities  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .246

Operating on Inequalities  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .247
Adding and subtracting inequalities  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .247
Multiplying and dividing inequalities   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .248

Solving Linear Inequalities  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .249
Working with More Than Two Expressions  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .250
Solving Quadratic and Rational Inequalities  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .252

Working without zeros  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .255
Dealing with more than two factors  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .255
Figuring out fractional inequalities  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .256

Working with Absolute-Value Inequalities  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .258
Working absolute-value equations  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .258
Working absolute-value inequalities   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .260

PART 4: APPLYING ALGEBRA  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 263

CHAPTER 16: Taking Measure with Formulas  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 265
Measuring Up  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .265

Finding out how long: Units of length   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .266
Putting the Pythagorean theorem to work  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .267
Working around the perimeter  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .269

Spreading Out: Area Formulas   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .273
Laying out rectangles and squares  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .273
Tuning in triangles  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .274
Going around in circles  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .276

Pumping Up with Volume Formulas  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .276
Prying into prisms and boxes   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .277
Cycling cylinders   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .277



Table of Contents      xi

Scaling a pyramid   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .278
Pointing to cones  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .279
Rolling along with spheres  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .279

CHAPTER 17: Formulating for Profit and Pleasure  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 281
Going the Distance with Distance Formulas  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .282
Calculating Interest and Percent  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .283

Compounding interest formulas  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .284
Gauging taxes and discounts  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .286

Working Out the Combinations and Permutations  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .287
Counting down to factorials  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .288
Counting on combinations  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .288
Ordering up permutations  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .290

CHAPTER 18: Sorting Out Story Problems   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 291
Setting Up to Solve Story Problems   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .292
Working around Perimeter, Area, and Volume  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .294

Parading out perimeter and arranging area  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .294
Adjusting the area  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .295
Pumping up the volume  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .297

Making Up Mixtures  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .300
Mixing up solutions  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .301
Tossing in some solid mixtures  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .302
Investigating investments and interest   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .302
Going for the green: Money  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .304

Going the Distance   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .305
Figuring distance plus distance  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .306
Figuring distance and fuel   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .307

Going ’Round in Circles  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .307

CHAPTER 19: Going Visual: Graphing  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 311
Graphing Is Good   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .312
Grappling with Graphs  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .313

Making a point  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .314
Ordering pairs, or coordinating coordinates  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .315

Actually Graphing Points   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .316
Graphing Formulas and Equations  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .317

Lining up a linear equation   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .317
Going around in circles with a circular graph  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .318
Throwing an object into the air  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .319

Curling Up with Parabolas  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .321
Trying out the basic parabola   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .321
Putting the vertex on an axis  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .322
Sliding and multiplying  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .324



xii      Algebra I For Dummies, 2nd Edition

CHAPTER 20: Lining Up Graphs of Lines  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 327
Graphing a Line  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .327

Graphing the equation of a line   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .329
Investigating Intercepts   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .332
Sighting the Slope  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .333

Formulating slope  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .335
Combining slope and intercept  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .337
Getting to the slope-intercept form  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .337
Graphing with slope-intercept  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .338

Marking Parallel and Perpendicular Lines  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .339
Intersecting Lines   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .341

Graphing for intersections  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .341
Substituting to find intersections   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .342

PART 5: THE PART OF TENS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 345

CHAPTER 21: The Ten Best Ways to Avoid Pitfalls  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 347
Keeping Track of the Middle Term  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .348
Distributing: One for You and One for Me  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .348
Breaking Up Fractions (Breaking Up Is Hard to Do)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .348
Renovating Radicals   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .349
Order of Operations  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .349
Fractional Exponents   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .349
Multiplying Bases Together  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .350
A Power to a Power  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .350
Reducing for a Better Fit  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .351
Negative Exponents   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .351

CHAPTER 22: The Ten Most Famous Equations  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 353
Albert Einstein’s Theory of Relativity   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .353
The Pythagorean Theorem   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .354
The Value of e  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .354
Diameter and Circumference Related with Pi  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .354
Isaac Newton’s Formula for the Force of Gravity  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .355
Euler’s Identity  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .355
Fermat’s Last Theorem  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .356
Monthly Loan Payments  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .356
The Absolute-Value Inequality  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .356
The Quadratic Formula  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .357

INDEX   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 359



Introduction      1

03_9781119293576-intro.indd 1 May 13, 2016 8:57 PM

Introduction

Let me introduce you to algebra. This introduction is somewhat like what 
would happen if I were to introduce you to my friend Donna. I’d say, “This is 
Donna. Let me tell you something about her.” After giving a few well-chosen 

tidbits of information about Donna, I’d let you ask more questions or fill in more 
details. In this book, you find some well-chosen topics and information, and I try 
to fill in details as I go along.

As you read this introduction, you’re probably in one of two situations:

 » You’ve taken the plunge and bought the book.

 » You’re checking things out before committing to the purchase.

In either case, you’d probably like to have some good, concrete reasons why you 
should go to the trouble of reading and finding out about algebra.

One of the most commonly asked questions in a mathematics classroom is, “What 
will I ever use this for?” Some teachers can give a good, convincing answer. Others 
hem and haw and stare at the floor. My favorite answer is, “Algebra gives you power.” 
Algebra gives you the power to move on to bigger and better things in mathematics. 
Algebra gives you the power of knowing that you know something that your neighbor 
doesn’t know. Algebra gives you the power to be able to help someone else with an 
algebra task or to explain to your child these logical mathematical processes.

Algebra is a system of symbols and rules that is universally understood, no matter 
what the spoken language. Algebra provides a clear, methodical process that can 
be followed from beginning to end. It’s an organizational tool that is most useful 
when followed with the appropriate rules. What power! Some people like algebra 
because it can be a form of puzzle-solving. You solve a puzzle by finding the value 
of a variable. You may prefer Sudoku or Ken Ken or crosswords, but it wouldn’t 
hurt to give algebra a chance, too.

About This Book
This book isn’t like a mystery novel; you don’t have to read it from beginning to 
end. In fact, you can peek at how it ends and not spoil the rest of the story.



I divide the book into some general topics — from the beginning nuts and bolts to 
the important tool of factoring to equations and applications. So you can dip into 
the book wherever you want, to find the information you need.

Throughout the book, I use many examples, each a bit different from the others, 
and each showing a different twist to the topic. The examples have explanations to 
aid your understanding. (What good is knowing the answer if you don’t know how 
to get the right answer yourself?)

The vocabulary I use is mathematically correct and understandable. So whether 
you’re listening to your teacher or talking to someone else about algebra, you’ll be 
speaking the same language.

Along with the how, I show you the why. Sometimes remembering a process is 
easier if you understand why it works and don’t just try to memorize a meaning-
less list of steps.

Conventions Used in This Book
I don’t use many conventions in this book, but you should be aware of the 
following:

 » When I introduce a new term, I put that term in italics and define it nearby 
(often in parentheses).

 » I express numbers or numerals either with the actual symbol, such as 8, or 
the written-out word: eight. Operations, such as +, are either shown as this 
symbol or written as plus. The choice of expression all depends on the 
situation — and on making it perfectly clear for you.

What You’re Not to Read
The sidebars (those little gray boxes) are interesting but not essential to your 
understanding of the text. If you’re short on time, you can skip the sidebars. Of 
course, if you read them, I think you’ll be entertained.

You can also skip anything marked by a Technical Stuff icon (see “Icons Used in 
This Book,” for more information).
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Foolish Assumptions
I don’t assume that you’re as crazy about math as I am — and you may be even 
more excited about it than I am! I do assume, though, that you have a mission 
here — to brush up on your skills, improve your mind, or just have some fun. 
I also assume that you have some experience with algebra — full exposure for a 
year or so, maybe a class you took a long time ago, or even just some preliminary 
concepts.

If you went to junior high school or high school in the United States, you probably 
took an algebra class. If you’re like me, you can distinctly remember your first (or 
only) algebra teacher. I can remember Miss McDonald saying, “This is an n.” My 
whole secure world of numbers was suddenly turned upside down. I hope your 
first reaction was better than mine.

You may be delving into the world of algebra again to refresh those long-ago les-
sons. Is your kid coming home with assignments that are beyond your memory? 
Are you finally going to take that calculus class that you’ve been putting off? Never 
fear. Help is here!

How This Book Is Organized
Where do you find what you need quickly and easily? This book is divided into 
parts dealing with the most frequently discussed and studied concepts of basic 
algebra.

Part 1: Starting Off with the Basics
The “founding fathers” of algebra based their rules and conventions on the 
assumption that everyone would agree on some things first and adopt the process. 
In language, for example, we all agree that the English word for good means the 
same thing whenever it appears. The same goes for algebra. Everyone uses the 
same rules of addition, subtraction, multiplication, division, fractions, exponents, 
and so on. The algebra wouldn’t work if the basic rules were different for different 
people. We wouldn’t be able to communicate. This part reviews what all these 
things are that everyone has agreed on over the years.

The chapters in this part are where you find the basics of arithmetic, fractions, 
powers, and signed numbers. These tools are necessary to be able to deal with the 
algebraic material that comes later. The review of basics here puts a spin on the 
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more frequently used algebra techniques. If you want, you can skip these chapters 
and just refer to them when you’re working through the material later in the book.

In these first chapters, I introduce you to the world of letters and symbols. Study-
ing the use of the symbols and numbers is like studying a new language. There’s 
a vocabulary, some frequently used phrases, and some cultural applications. The 
language is the launching pad for further study.

Part 2: Figuring Out Factoring
Part 2 contains factoring and simplifying. Algebra has few processes more impor-
tant than factoring. Factoring is a way of rewriting expressions to help make solv-
ing the problem easier. It’s where expressions are changed from addition and 
subtraction to multiplication and division. The easiest way to solve many prob-
lems is to work with the wonderful multiplication property of zero, which basically 
says that to get a 0 you multiply by 0. Seems simple, and yet it’s really grand.

Some factorings are simple — you just have to recognize a similarity. Other 
 factorings are more complicated — not only do you have to recognize a pattern, 
but you have to know the rule to use. Don’t worry — I fill you in on all the 
differences.

Part 3: Working Equations
The chapters in this part are where you get into the nitty-gritty of finding answers. 
Some methods for solving equations are elegant; others are down and dirty. I show 
you many types of equations and many methods for solving them.

Usually, I give you one method for solving each type of equation, but I present 
alternatives when doing so makes sense. This way, you can see that some methods 
are better than others. An underlying theme in all the equation-solving is to check 
your answers — more on that in this part.

Part 4: Applying Algebra
The whole point of doing algebra is in this part. There are everyday formulas and 
not-so-everyday formulas. There are familiar situations and situations that may 
be totally unfamiliar. I don’t have space to show you every possible type of prob-
lem, but I give you enough practical uses, patterns, and skills to prepare you for 
many of the situations you encounter. I also give you some graphing basics in this 
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part. A picture is truly worth a thousand words, or, in the case of mathematics, a 
graph is worth an infinite number of points.

Part 5: The Part of Tens
Here I give you ten important tips: how to avoid the most common algebraic pit-
falls. You also find my choice for the ten most famous equations. (You may have 
other favorites, but these are my picks.)

Icons Used in This Book
The little drawings in the margin of the book are there to draw your attention to 
specific text. Here are the icons I use in this book:

To make everything work out right, you have to follow the basic rules of algebra 
(or mathematics in general). You can’t change or ignore them and arrive at the 
right answer. Whenever I give you an algebra rule, I mark it with this icon.

An explanation of an algebraic process is fine, but an example of how the process 
works is even better. When you see the Example icon, you’ll find one or more 
problems using the topic at hand.

Paragraphs marked with the Remember icon help clarify a symbol or process. 
I may discuss the topic in another section of the book, or I may just remind you of 
a basic algebra rule that I discuss earlier.

The Technical Stuff icon indicates a definition or clarification for a step in a pro-
cess, a technical term, or an expression. The material isn’t absolutely necessary 
for your understanding of the topic, so you can skip it if you’re in a hurry or just 
aren’t interested in the nitty-gritty.

The Tip icon isn’t life-or-death important, but it generally can help make your 
life easier — at least your life in algebra.

The Warning icon alerts you to something that can be particularly tricky. Errors 
crop up frequently when working with the processes or topics next to this icon, so 
I call special attention to the situation so you won’t fall into the trap.
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Where to Go from Here
If you want to refresh your basic skills or boost your confidence, start with Part 1. 
If you’re ready for some factoring practice and need to pinpoint which method to 
use with what, go to Part 2. Part 3 is for you if you’re ready to solve equations; you 
can find just about any type you’re ready to attack. Part 4 is where the good stuff 
is — applications — things to do with all those good solutions. The lists in Part 5 
are usually what you’d look at after visiting one of the other parts, but why not 
start there? It’s a fun place! When the first edition of this book came out, my 
mother started by reading all the sidebars. Why not?

Studying algebra can give you some logical exercises. As you get older, the more 
you exercise your brain cells, the more alert and “with it” you remain. “Use it or 
lose it” means a lot in terms of the brain. What a good place to use it, right here!

The best why for studying algebra is just that it’s beautiful. Yes, you read that 
right. Algebra is poetry, deep meaning, and artistic expression. Just look, and 
you’ll find it. Also, don’t forget that it gives you power.

Welcome to algebra! Enjoy the adventure!
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IN THIS PART . . .

Could you just up and go on a trip to a foreign country 
on a moment’s notice? If you’re like most people, 
probably not. Traveling abroad takes preparation and 
planning: You need to get your passport renewed, apply 
for a visa, pack your bags with the appropriate clothing, 
and arrange for someone to take care of your pets. In 
order for the trip to turn out well and for everything to 
go smoothly, you need to prepare. You even make 
provisions in case your bags don’t arrive with you! The 
same is true of algebra: It takes preparation for the 
algebraic experience to turn out to be a meaningful one. 
Careful preparation prevents problems along the way 
and helps solve problems that crop up in the process. 
In this part, you find the essentials you need to have a 
successful algebra adventure.
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IN THIS CHAPTER

Giving names to the basic numbers

Reading the signs — and interpreting 
the language

Operating in a timely fashion

Assembling 
Your Tools

You’ve probably heard the word algebra on many occasions, and you knew 
that it had something to do with mathematics. Perhaps you remember that 
algebra has enough information to require taking two separate high school 

algebra classes — Algebra I and Algebra II. But what exactly is algebra? What is it 
really used for?

This book answers these questions and more, providing the straight scoop on 
some of the contributions to algebra’s development, what it’s good for, how 
 algebra is used, and what tools you need to make it happen. In this chapter, you 
find some of the basics necessary to more easily find your way through the differ-
ent topics in this book. I also point you toward these topics.

In a nutshell, algebra is a way of generalizing arithmetic. Through the use of vari-
ables (letters representing numbers) and formulas or equations involving those 
variables, you solve problems. The problems may be in terms of practical applica-
tions, or they may be puzzles for the pure pleasure of the solving. Algebra uses 
positive and negative numbers, integers, fractions, operations, and symbols to 
analyze the relationships between values. It’s a systematic study of numbers and 
their relationship, and it uses specific rules.

Chapter 1
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Beginning with the Basics: Numbers
Where would mathematics and algebra be without numbers? A part of everyday 
life, numbers are the basic building blocks of algebra. Numbers give you a value to 
work with. Where would civilization be today if not for numbers? Without num-
bers to figure the distances, slants, heights, and directions, the pyramids would 
never have been built. Without numbers to figure out navigational points, the 
Vikings would never have left Scandinavia. Without numbers to examine distance 
in space, humankind could not have landed on the moon.

Even the simple tasks and the most common of circumstances require a knowl-
edge of numbers. Suppose that you wanted to figure the amount of gasoline it 
takes to get from home to work and back each day. You need a number for the total 
miles between your home and business and another number for the total miles 
your car can run on a gallon of gasoline.

The different sets of numbers are important because what they look like and how 
they behave can set the scene for particular situations or help to solve particular 
problems. It’s sometimes really convenient to declare, “I’m only going to look at 
whole-number answers,” because whole numbers do not include fractions or 
negatives. You could easily end up with a fraction if you’re working through a 
problem that involves a number of cars or people. Who wants half a car or, heaven 
forbid, a third of a person?

Algebra uses different sets of numbers, in different circumstances. I describe the 
different types of numbers here.

Really real numbers
Real numbers are just what the name implies. In contrast to imaginary numbers, 
they represent real values — no pretend or make-believe. Real numbers cover the 
gamut and can take on any form — fractions or whole numbers, decimal numbers 
that can go on forever and ever without end, positives and negatives. The varia-
tions on the theme are endless.

Counting on natural numbers
A natural number (also called a counting number) is a number that comes naturally. 
What numbers did you first use? Remember someone asking, “How old are you?” 
You proudly held up four fingers and said, “Four!” The natural numbers are the 
numbers starting with 1 and going up by ones: 1, 2, 3, 4, 5, 6, 7, and so on into 
infinity. You’ll find lots of counting numbers in Chapter 6, where I discuss prime 
numbers and factorizations.
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Wholly whole numbers
Whole numbers aren’t a whole lot different from natural numbers. Whole numbers 
are just all the natural numbers plus a 0: 0, 1, 2, 3, 4, 5, and so on into infinity.

Whole numbers act like natural numbers and are used when whole amounts (no 
fractions) are required. Zero can also indicate none. Algebraic problems often 
require you to round the answer to the nearest whole number. This makes perfect 
sense when the problem involves people, cars, animals, houses, or anything that 
shouldn’t be cut into pieces.

AHA ALGEBRA
Dating back to about 2000 b.c. with the Babylonians, algebra seems to have developed 
in slightly different ways in different cultures. The Babylonians were solving three-term 
quadratic equations, while the Egyptians were more concerned with linear equations. 
The Hindus made further advances in about the sixth century a.d. In the seventh 
 century, Brahmagupta of India provided general solutions to quadratic equations 
and had interesting takes on 0. The Hindus regarded irrational numbers as actual  
numbers — although not everybody held to that belief.

The sophisticated communication technology that exists in the world now was not 
 available then, but early civilizations still managed to exchange information over the 
centuries. In a.d. 825, al-Khowarizmi of Baghdad wrote the first algebra textbook. One of 
the first solutions to an algebra problem, however, is on an Egyptian papyrus that is 
about 3,500 years old. Known as the Rhind Mathematical Papyrus after the Scotsman 
who purchased the 1-foot-wide, 18-foot-long papyrus in Egypt in 1858, the artifact is 
preserved in the British Museum — with a piece of it in the Brooklyn Museum. Scholars 
determined that in 1650 b.c., the Egyptian scribe Ahmes copied some earlier mathemati-
cal works onto the Rhind Mathematical Papyrus.

One of the problems reads, “Aha, its whole, its seventh, it makes 19.” The aha isn’t an 
exclamation. The word aha designated the unknown. Can you solve this early Egyptian 
problem? It would be translated, using current algebra symbols, as: x x

7
19.  

The unknown is represented by the x, and the solution is x 16 5
8

. It’s not hard;  
it’s just messy.
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Integrating integers
Integers allow you to broaden your horizons a bit. Integers incorporate all  
the qualities of whole numbers and their opposites (called their additive inverses). 
Integers can be described as being positive and negative whole numbers:  .  .  .   
–3, –2, –1, 0, 1, 2, 3, . . . .

Integers are popular in algebra. When you solve a long, complicated problem and 
come up with an integer, you can be joyous because your answer is probably right. 
After all, it’s not a fraction! This doesn’t mean that answers in algebra can’t be 
fractions or decimals. It’s just that most textbooks and reference books try to stick 
with nice answers to increase the comfort level and avoid confusion. This is my 
plan in this book, too. After all, who wants a messy answer, even though, in real 
life, that’s more often the case. I use integers in Chapters 8 and 9, where you find 
out how to solve equations.

Being reasonable: Rational numbers
Rational numbers act rationally! What does that mean? In this case, acting  
rationally means that the decimal equivalent of the rational number behaves.  
The decimal ends somewhere, or it has a repeating pattern to it. That’s what  
constitutes “behaving.”

Some rational numbers have decimals that end such as: 3.4, 5.77623, –4.5.  
Other rational numbers have decimals that repeat the same pattern, such as 
3 164164164. , or 0 666666666. . The horizontal bar over the 164 and the 6 lets you 
know that these numbers repeat forever.

In all cases, rational numbers can be written as fractions. Each rational number 
has a fraction that it’s equal to. So one definition of a rational number is any num-

ber that can be written as a fraction, p
q

, where p and q are integers (except q can’t 

be 0). If a number can’t be written as a fraction, then it isn’t a rational number. 
Rational numbers appear in Chapter 13, where you see quadratic equations, and in 
Part 4, where the applications are presented.

Restraining irrational numbers
Irrational numbers are just what you may expect from their name — the opposite 
of rational numbers. An irrational number cannot be written as a fraction, and 
decimal values for irrationals never end and never have a nice pattern to them. 
Whew! Talk about irrational! For example, pi, with its never-ending decimal 
places, is irrational. Irrational numbers are often created when using the qua-
dratic formula, as you see in Chapter 13.
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Picking out primes and composites
A number is considered to be prime if it can be divided evenly only by 1 and by 
itself. The first prime numbers are: 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, and so on. 
The only prime number that’s even is 2, the first prime number. Mathematicians 
have been studying prime numbers for centuries, and prime numbers have them 
stumped. No one has ever found a formula for producing all the primes. Mathe-
maticians just assume that prime numbers go on forever.

A number is composite if it isn’t prime — if it can be divided by at least one number 
other than 1 and itself. So the number 12 is composite because it’s divisible by 1, 2, 
3, 4, 6, and 12. Chapter 6 deals with primes, but you also see them in Chapters 8 
and 10, where I show you how to factor primes out of expressions.

Speaking in Algebra
Algebra and symbols in algebra are like a foreign language. They all mean some-
thing and can be translated back and forth as needed. It’s important to know the 
vocabulary in a foreign language; it’s just as important in algebra.

 » An expression is any combination of values and operations that can be used to 
show how things belong together and compare to one another. 2x2 + 4x is an 
example of an expression. You see distributions over expressions in Chapter 7.

 » A term, such as 4xy, is a grouping together of one or more factors (variables 
and/or numbers). Multiplication is the only thing connecting the number with 
the variables. Addition and subtraction, on the other hand, separate terms 
from one another. For example, the expression 3xy + 5x – 6 has three terms.

 » An equation uses a sign to show a relationship — that two things are equal. By 
using an equation, tough problems can be reduced to easier problems and 
simpler answers. An example of an equation is 2x2 + 4x = 7. See the chapters 
in Part 3 for more information on equations.

 » An operation is an action performed upon one or two numbers to produce a 
resulting number. Operations are addition, subtraction, multiplication, 
division, square roots, and so on. See Chapter 5 for more on operations.

 » A variable is a letter representing some unknown; a variable always represents 
a number, but it varies until it’s written in an equation or inequality. (An 
inequality is a comparison of two values. For more on inequalities, turn to 
Chapter 15.) Then the fate of the variable is set — it can be solved for, and  
its value becomes the solution of the equation. By convention, mathemati-
cians usually assign letters at the end of the alphabet to be variables  
(such as x, y, and z).
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 » A constant is a value or number that never changes in an equation — it’s 
constantly the same. Five is a constant because it is what it is. A variable  
can be a constant if it is assigned a definite value. Usually, a variable  
representing a constant is one of the first letters in the alphabet. In the 
equation ax2 + bx + c = 0, a, b, and c are constants and the x is the variable.  
The value of x depends on what a, b, and c are assigned to be.

 » An exponent is a small number written slightly above and to the right of a 
variable or number, such as the 2 in the expression 32. It’s used to show 
repeated multiplication. An exponent is also called the power of the value.  
For more on exponents, see Chapter 4.

Taking Aim at Algebra Operations
In algebra today, a variable represents the unknown. (You can see more on vari-
ables in the “Speaking in Algebra” section earlier in this chapter.) Before the use 
of symbols caught on, problems were written out in long, wordy expressions. 
Actually, using letters, signs, and operations was a huge breakthrough. First, a 
few operations were used, and then algebra became fully symbolic. Nowadays, you 
may see some words alongside the operations to explain and help you understand, 
like having subtitles in a movie.

By doing what early mathematicians did — letting a variable represent a value, 
then throwing in some operations (addition, subtraction, multiplication, and 
division), and then using some specific rules that have been established over the 
years — you have a solid, organized system for simplifying, solving, comparing, 
or confirming an equation. That’s what algebra is all about: That’s what algebra’s 
good for.

Deciphering the symbols
The basics of algebra involve symbols. Algebra uses symbols for quantities, opera-
tions, relations, or grouping. The symbols are shorthand and are much more effi-
cient than writing out the words or meanings. But you need to know what the 
symbols represent, and the following list shares some of that info. The operations 
are covered thoroughly in Chapter 5.

 » + means add or find the sum, more than, or increased by; the result of addition 
is the sum. It also is used to indicate a positive number.
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 » – means subtract or minus or decreased by or less than; the result is the 
difference. It’s also used to indicate a negative number.

 » × means multiply or times. The values being multiplied together are the 
multipliers or factors; the result is the product. Some other symbols meaning 
multiply can be grouping symbols: ( ), [ ], { }, ·, *. In algebra, the × symbol is 
used infrequently because it can be confused with the variable x. The dot is 
popular because it’s easy to write. The grouping symbols are used when you 
need to contain many terms or a messy expression. By themselves, the 
grouping symbols don’t mean to multiply, but if you put a value in front of a 
grouping symbol, it means to multiply.

 » ÷ means divide. The number that’s going into the dividend is the divisor. The 
result is the quotient. Other signs that indicate division are the fraction line 
and slash, /.

 »  means to take the square root of something — to find the number, which, 
multiplied by itself, gives you the number under the sign. (See Chapter 4 for 
more on square roots.)

 »  means to find the absolute value of a number, which is the number itself or 
its distance from 0 on the number line. (For more on absolute value, turn to 
Chapter 2.)

 » π is the Greek letter pi that refers to the irrational number: 3.14159... . It 
represents the relationship between the diameter and circumference of a 
circle.

Grouping
When a car manufacturer puts together a car, several different things have to be 
done first. The engine experts have to construct the engine with all its parts. The 
body of the car has to be mounted onto the chassis and secured, too. Other car 
specialists have to perform the tasks that they specialize in as well. When these 
tasks are all accomplished in order, then the car can be put together. The same 
thing is true in algebra. You have to do what’s inside the grouping symbol before 
you can use the result in the rest of the equation.

Grouping symbols tell you that you have to deal with the terms inside the grouping 
symbols before you deal with the larger problem. If the problem contains grouped 
items, do what’s inside a grouping symbol first, and then follow the order of 
operations. The grouping symbols are

 » Parentheses ( ): Parentheses are the most commonly used symbols 
for grouping.
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 » Brackets [ ] and braces { }: Brackets and braces are also used frequently for 
grouping and have the same effect as parentheses. Using the different types 
of symbols helps when there’s more than one grouping in a problem. It’s 
easier to tell where a group starts and ends.

 » Radical : This is used for finding roots.

 » Fraction line (called the vinculum): The fraction line also acts as a grouping 
symbol — everything above the line (in the numerator) is grouped together, 
and everything below the line (in the denominator) is grouped together.

Even though the order of operations and grouping-symbol rules are fairly 
straightforward, it’s hard to describe, in words, all the situations that can come up 
in these problems. The examples in Chapters 5 and 7 should clear up any ques-
tions you may have.

Defining relationships
Algebra is all about relationships — not the he-loves-me-he-loves-me-not kind 
of relationship — but the relationships between numbers or among the terms of 
an equation. Although algebraic relationships can be just as complicated as 
romantic ones, you have a better chance of understanding an algebraic relation-
ship. The symbols for the relationships are given here. The equations are found in 
Chapters 11 through 14, and inequalities are found in Chapter 15.

 » = means that the first value is equal to or the same as the value that follows.

 » ≠ means that the first value is not equal to the value that follows.

 » ≈ means that one value is approximately the same or about the same as the 
value that follows; this is used when rounding numbers.

 » ≤ means that the first value is less than or equal to the value that follows.

 » < means that the first value is less than the value that follows.

 » ≥ means that the first value is greater than or equal to the value that follows.

 » > means that the first value is greater than the value that follows.

Taking on algebraic tasks
Algebra involves symbols, such as variables and operation signs, which are the 
tools that you can use to make algebraic expressions more usable and readable. 
These things go hand in hand with simplifying, factoring, and solving problems, 


