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When I prepared this fourth edition, I attempted to preserve the features that made
the previous editions successful; at the same time I wanted to incorporate a number
of improvements that the reviewers suggested.

This text was written for college students who need an algebra course that
bridges the gap between elementary algebra and the more advanced courses in
precalculus mathematics. It covers topics that are usually classified as intermediate
algebra topics.

The basic concepts of intermediate algebra are presented in a simple, straight-
forward manner. Algebraic ideas are developed in a logical sequence, but in an
easy-to-read manner without excessive formalism. Concepts are frequently moti-
vated by examples and they are continuously reinforced by additional examples.
*In this fourth edition I added several examples to better illustrate the concept
under discussion. Users of the previous editions were very helpful in suggesting
such examples.

The examples demonstrate a large variety of situations, but I still leave many
things for the students to think about in the problem sets. In the examples, I guide
students to organize their work and to decide when a meaningful shortcut might
be used.

A focal point of every revision is the problem sets. *Again in this edition I
carefully analyzed the problem sets to make sure that variations of skill develop-
ment exercises are contained in both the even- and odd-numbered problems. Users
of the previous editions were very helpful in suggesting problems to be added, de-
leted, or changed.

* Specific references to this fourth edition

xiii



Xiv

Preface

Some of the problem sets contain a category of problems called Miscellaneous
Problems. These are either problems designed to give the students an opportu-
nity to see what lies ahead in college algebra or problems designed to broaden the
students’ background in a particular topic. All of them could be omitted without
breaking the continuity pattern of the text; however, I feel that they do add another
flexibility feature. You may wish to turn to Problem Sets 5.6 and 7.5 to see exam-
ples of these problems.

Chapter Review Problem Sets provide a comprehensive vehicle for students
to use to pull together the concepts of a chapter. Cumulative Review Problem Sets
appear at the ends of Chapters 3, 5,7, and 9.

In this edition, we have also included a few special problems at the end of
most Chapter Review Problem Sets. These problems, titled Thoughts into Words,
provide the students with an opportunity to express, in written form, their thoughts
about various mathematical ideas.

There is a common thread throughout the book, which is learn a skill, then
use the skill to help solve equations and inequalities, and then use equations and in-
equalities to solve word problems. This thread influenced some other decisions.

1. Numerous word problems are scattered throughout the text. Every effort

was made to start with easy ones, then gradually increase the level of
difficulty.

2. Many problem solving suggestions are offered throughout, with special
discussions in several sections. The key is to work with various problem
solving techniques; not to become overly concerned that all of the tradi-
tional types of problems are studied.

3. Newly acquired skills are used as soon as possible to solve equations and
inequalities, which are, in turn, used to solve word problems. Therefore,
the concept of solving equations and inequalities is introduced early and
developed throughout the text. The concepts of factoring, solving equa-
tions, and solving word problems are tied together in Chapter 3.

As recommended by the American Mathematical Association of Two-Year
Colleges, some basic geometric concepts used in subsequent courses were integrated
in a problem solving setting as follows.

Section 2.2. Complementary and supplementary angles; sum of the angles
of a triangle equals 180°
Section 2.4. Area and volume formulas

Section 3.4. More on area and volume formulas, perimeter and circumfer-
ence formulas

Section 3.7. Pythagorean Theorem
Section 6.2. More on Pythagorean Theorem, including work with isosceles
right triangles and 30°—60° right triangles

I tried to assign the calculator its rightful place in the study of mathematics,
that is, as a tool, useful at times, unnecessary at other times. No special problems
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were created just so that we could use the calculator. Instead some of the usual
intermediate algebra problems, which lend themselves to the use of a calculator,
were labeled as calculator problems.

Specific Comments about Some of the Chapters

1. Chapter 1 was written so that it can be covered quickly, and on an individ-
ual basis if desired, by those needing only a brief review of some basic
algebraic concepts. *In this fourth edition, Sections 1.2 (Addition and
Subtraction of Integers) and 1.3 (Multiplication and Division of Integers)
were combined to further facilitate a review situation.

2. Chapter 2 presents an early introduction to the heart of an intermediate
algebra course. By introducing problem solving and the solving of equa-
tions and inequalities early, they can be used as unifying themes through-
out the text.

3. In Chapter 5 exponents and radicals are developed separately and then
merged at the end of the chapter to unify rational exponents and roots.
The general concept of nth root is discussed, but in the simplification prob-
lems we concentrate on square root and cube root.

4. Chapter 6 was organized to give students an opportunity to learn on a
day-to-day basis different techniques for solving quadratic equations. *At
the request of users of the previous editions, I moved the work on com-
plex numbers into the first section of the chapter. The other sections were
rewritten to include complex numbers throughout the development. The
process of completing the square is treated as a viable equation solving
process for certain types of quadratic equations. The emphasis on com-
pleting the square here pays dividends in Chapter 7 when graphing parab-
olas and circles. Section 6.5 offers some guidance as to when to use a par-
ticular technique for solving quadratic equations. Furthermore, the often
overlooked relationships involving the sum and products of roots are dis-
cussed and used as an effective checking procedure.

5. Chapter 7 was written on the premise that intermediate algebra students
should become very familiar with straight lines, parabolas, and circles
with only limited exposure to ellipses and hyperbolas. I intentionally kept
the function concept out of Chapter 7. My personal experience indicates
that these students need more work with coordinate geometry concepts—
specifically graphing techniques— before being introduced to the idea of
a function. *Section 7.1 was rewritten to place emphasis on finding inter-
cepts and using the concept of symmetry for graphing purposes.

6. Chapter 8 is devoted entirely to functions and the issue is not clouded by
jumping back and forth between functions and relations that are not func-
tions. It includes some work on the composition of functions and the use
of quadratic functions in problem solving situations.

* Specific references to this fourth edition
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7.

Chapter 9 contains the various techniques for solving systems of linear
equations. It was organized so that instructors can use as much of the
chapter as needed for their particular course. *I rewrote the first three
sections so that we now begin with the substitution method in Section 9.1.
Then in Section 9.2 the elimination-by-addition method is presented using
an approach that emphasizes equivalent systems and sets the stage for
future work with matrices.

. Chapter 10 presents a modern day version of the concepts of exponents

and logarithms. The emphasis is on making the concepts and their ap-
plications understood. The calculator is used as a tool to help with the
messy computational aspects. *In this fourth edition, I have rewritten
several parts of this chapter in order to place more emphasis on the ap-
plications of exponents and logarithms.

Supplements

For Instructors:

The following supplements are available to adopters:

1.

2.

An Annotated Instructors’s- Edition that contains answers for all of the
problems in the text.

An Answer Book that contains answers for all of the problems except the
Chapter Review Problem Sets, which are in the back of the book.

A printed Test Bank that contains two multiple choice and one short-
answer test for each chapter.

. An EXPTest computerized test bank for IBM PCs and compatibles that

features over one thousand questions written specifically to accompany
this text by Joan and Stuart Thomas of the University of Oregon. This
program allows users to view and edit all tests, to add to, delete from, and
modify existing questions, and to print any number of student tests.

. A computerized testing program for the Maclntosh that features test

questions written by Joan and Stuart Thomas. Questions can be stored by
objectives, and the user can scramble the order of questions.

For Students:

1.

2

A Partial Solutions Manual (which students may purchase) that contains
solutions for most of the problems numbered 1, 5, 9, 13, etc.

A TrueBASIC Algebra software package available for both IBM PCs
and compatibles and the Maclntosh contains a disk and user manual for

* Specific references to this fourth edition



Preface Xvii

self-study, free exploration of topics, and solution of problems. This pack-
age also includes a record and playback feature that makes the program
ideal for classroom demonstrations.

3. A set of Expert Algebra Tutor disks for IBM PCs and compatibles by
Sergei Ovchinnikov of San Francisco State University. These disks are
tutorial software page-referenced to specific sections of the text. They de-
fine the level of tutoring needed by evaluating the user’s need for further
remediation or advancement in the tutoring session.

4. A set of Videotapes that can be used by students in an independent
developmental math lab setting to review the topics in the textbook.

Acknowledgments

I would like to take this opportunity to thank all those who helped define and clar-
ify the market for this text, including: Martin Clark, Montreat-Anderson College;
Edward Doran, Front Range Community College; Janet Fiksdal, St. Mary’s Col-
lege; Linda Heithoff, Allegany Community College; Robert L. Horvath, El Camino
College; James T. Hunter, Hopkinsville Community College; Glenn Kindle, Front
Range Community College; Susann Mathews, Miami University— Middletown;
Nancy L. Okalsky, St. Francis College; Thomas A. Reifenrath, Clark College;
Wesley W. Tom, Chaffey College; John C. Van druff, Pierce College; and Betsey
Whitman, Florida A & M University. Thanks are also in order for the following
reviewers, who offered in-depth, specific comments on the working manuscript,
including: Daniel S. Chesley, Anne Arundel Community College; Carleton H.
Cowan, University of Maine; Irma T. Holm, Long Beach City College; Louise
Hoover, Clark College; Richard Simmler, North Virginia Community College;
and Larry D. Smith, Cypress College.

I am very grateful to the staff of PWS-KENT, especially Timothy Anderson
and Kelle Karshick for their continuous cooperation and assistance throughout
this project. I would also like to express my sincere gratitude to Helen Walden
and Susan Graham. They continue to make my life as an author so much easier by
carrying out the details of production in a dedicated and caring way. My thanks
go out to Joan and Stuart Thomas for all of their hard work on the creation and
programming of fresh questions for the computerized test banks.

Again, very special thanks are due my wife, Arlene, who spends numerous
hours typing and proofreading manuscripts, answer keys, solutions manuals, and
test banks.

Jerome E. Kaufmann



Contents

Chapterl

Chapter?2

Basic Concepts and Properties

1.1 Sets, Real Numbers, and Numerical Expressions
1.2 Operations with Real Numbers
1.3 Properties of Real Numbers and Use of Exponents
1.4 Algebraic Expressions

Chapter Summary

Review Problem Set

Equations and Inequalities

2.1 Solving First-Degree Equations

2.2 Equations Involving Fractional Forms

2.3 Equations Involving Decimals

2.4 Formulas

2.5 Inequalities

2.6 More on Inequalities

2.7 Equations and Inequalities Involving Absolute Value
Chapter Summary
Review Problem Set

11
21
28
38
39

42

43
50
58
65
76
83
92
97
99

vii



viii Contents

Chapter3

Chapterd

Chapters)5

Polynomials

3.1
3.2
3.3
3.4
3.5
3.6
3.7

Polynomials: Sums and Differences
Products and Quotients of Monomials
Multiplying Polynomials

Factoring: Use of the Distributive Property
The Difference of Two Squares

Factoring Trinomials

Equations and Problem Solving

Chapter Summary

Review Problem Set

Cumulative Review Problem Set

Rational Expressions

41
4.2
4.3
4.4
4.5
4.6
4.7

Simplifying Rational Expressions

Multiplying and Dividing Rational Expressions
Adding and Subtracting Rational Expressions

More on Rational Expressions and Complex Fractions
Dividing Polynomials

Fractional Equations

More Fractional Equations and Applications

Chapter Summary

Review Problem Set

Exponents and Radicals

5.1
5.2
5.3

5.4
5.5
5.6
5.7

Using Integers as Exponents
Roots and Radicals

Combining Radicals and Simplifying Radicals That Contain
Variables

Products and Quotients Involving Radicals
Equations Involving Radicals

The Merging of Exponents and Roots
Scientific Notation

Chapter Summary

Review Problem Set

Cumulative Review Problem Set

102

103
108
114
120
129
135
143
150
152
154

157

158
164
169
177
186
191
200
209
210

213

214
220

229
235
241
245
252
256
258
260



Contents

Chapterh6

Chapter?7

Chapters 8

Quadratic Equations and Inequalities

6.1 Complex Numbers
6.2 Quadratic Equations
6.3 Completing the Square
6.4 The Quadratic Formula
6.5 More Quadratic Equations and Applications
6.6 Quadratic Inequalities
Chapter Summary
Review Problem Set

Equations in Two Variables and
Their Graphs

7.1 The Rectangular Coordinate System
7.2 Linear Equations in Two Variables
7.3 Linear Inequalities
7.4 Distance and Slope
7.5 Determining the Equation of a Line
7.6 Graphing Parabolas
7.7 More Parabolas and Some Circles
7.8 Ellipses and Hyperbolas—Conic Sections
Chapter Summary
Review Problem Set
Cumulative Review Problem Set

Functions

8.1 Relations and Functions
8.2 Special Functions and Their Graphs
8.3 Problem Solving and the Composition of Functions
8.4 Inverse Functions
8.5 Direct and Inverse Variations
Chapter Summary
Review Problem Set

262

263
270
278
282
290
301
306
308

310

311
323
328
332
340
350
358
366
373
375
376

379

380
388
398
405
415
423
424



X Contents

Chapter?9

Chapter 10

Chapterll

Systems of Equations

9.1 Systems of Two Linear Equations in Two Variables
9.2 The Elimination-by-Addition Method

9.3 Systems of Three Linear Equations in Three Variables
9.4 A Matrix Approach to Solving Systems

9.5 Determinants

9.6 3 x 3 Determinants and Systems of Three Linear
Equations in Three Variables

9.7 Systems Involving Nonlinear Equations and
Systems of Inequalities

Chapter Summary
Review Problem Set
Cumulative Review Problem Set

Exponential and Logarithmic Functions

10.1 Exponential Functions

10.2 Applications of Exponential Functions
10.3 Logarithms

10.4 Logarithmic Functions

10.5 Exponential Equations, Logarithmic Equations,
and Problem Solving

Chapter Summary
Review Problem Set

Sequences and Series

11.1 Arithmetic Sequences
11.2 Arithmetic Series
11.3 Geometric Sequences and Series
11.4 Infinite Geometric Series
11.5 Binomial Expansions
Chapter Summary
Review Problem Set

426

427
435
447
455
462

467

475
483
486
488

493

494
500
509
518

525
533
535

537

538
543
549
557
562
566
567



Contents

Appendixes

Appendix A Synthetic Division and the Factor Theorem
Appendix B Common Logarithms
Appendix C Natural Logarithms

Answers to 0dd-Numbered Problems and all
Chapter Review Problems

Index

Xi

Al

A2
A6
Al6

Al19

12



Chapter 1

Algebra is often described as a generalized
arithmetic. That description may not tell the
whole story, but it does indicate an important
idea: A good understanding of arithmetic pro-

Basic Concepts
and Properties

1.1 Sets, Real Numbers, and Numerical
Expressions

1.2 Operations with Real Numbers

1.3 Properties of Real Numbers and the
Use of Exponents

1.4 Algebraic Expressions

vides a sound basis for the study of algebra. Be
sure that you thoroughly understand the basic
concepts that we review in this first chapter.



