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Preface

This third edition of College Algebra with Trigonometry reflects
experience and feedback from a large number of users of the earlier

edition.

Principal Changes from the Second Edition

1. Chapter 2 on graphs and functions was completely rewritten.
The treatment of function, composite function, and inverse
function is more comprehensive and better motivated. The dis-
cussion of graphing techniques and the graphing of special func-
tions such as polynomial functions and rational functions has
been substantially expanded.

2. The trigonometry chapters (5., 6, and 7) were reviewed carefully
and many parts were rewritten and/or expanded. The trigono-
metric functions are introduced through angle domains and are
generalized for all real numbers. A special section on circular
functions has been added (just prior to graphing) and is presented
in such a way that a student will be able to shift back and forth
between the two approaches with relative ease, using the ap-
proach that is most enlightening and productive for a given
purpose. Calculator evaluation of trigonometric functions is em-
phasized. Table evaluation, for those who still desire that ap-
proach, can be found in Appendix B. Exact values for multiples
of special angles or multiples of special real numbers still receive
considerable attention, and these values are used extensively
throughout all three chapters. Section 5-8 on inverse trigonomet-
ric functions has been rewritten to place more emphasis on
inverse trigonometric functions rather than relations. Exact
values using special angles and calculator evaluation are both
emphasized. Chapter 6 on identities has been expanded and
reorganized. Many new problems have been added. The treat-
ment of polar coordinates and polar graphing has been expanded
to two sections in Chapter 7.

3. Chapter 3 on polynomial functions and the theory of equations
has been streamlined, and there is now a better focus on key
topics and processes.

4. Chapter 8 on systems of equations and inequalities now in-
cludes solutions of linear systems using Gauss-Jordan elimina-
tion. The presentation is gradual, well motivated, and carefully
done. (See Sections 8-1, 8-2, and 8-3.)
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10.

11.

. Chapter 9 on matrices and determinants has been reorganized

and the material on matrices has been expanded. Inverses of
square matrices and matrix equations are now treated in some
detail. (See Sections 9-1, 9-2, and 9-3.)

Chapter 0 provides a comprehenswe review of basic algebraic
operations that are usually covered in intermediate algebra. This
material may be treated systematically if a class is weak in basics;
it may be briefly reviewed and the class tested to screen out
students who need a more elementary course before this one; or
it may be omitted altogether if time is a concern (students can
then refer to the material as needed).

. The material in Chapter 1 on equations and inequalities has

been arranged to increase comprehension and motivation. For
example, the real number line is introduced in conjunction with
solving and graphing linear inequalities in one variable, and
complex numbers are introduced just prior to solving quadratic
equations.

. Much greater use of scientific calculators is made throughout

the text both in examples and in exercise sets. Table use is
included for logarithmic and trigonometric functions (for those
who still desire that approach) but is optional. The author be-
lieves every student in the class should have a scientific calcula-
tor with a user’s manual for that calculator.

. Functional use of a second celor is made throughout the text for

increased clarity in topic presentation and graphing.

To increase student support and understanding, additional dis-
cussion, examples, and exercises have been added to almost
every section, and some sections have been completely rewrit-
ten. These additions and changes have increased the length of
the book, but have not added substantially to the number of
topics covered. With this added student support, an instructor
should be able to cover the same amount of material as before
and with greater student comprehension.

There are now separate chapter review sections that include
concise summaries of terms, formulas, and symbols discussed in
each section; chapter review exercise sets keyed to specific
sections through the answers in the back of the book; and prac-
tice tests, also keyed to specific sections through the answers in

the back of the book.

Important Features Retained from the Second Edition

1.

The text is still written for student comprehension. Each concept
is illustrated with an example, followed by a parallel problem
with an answer so that a student can immediately check his or her
understanding of the concept. These followup problems also en-
courage active rather than passive reading of the text.
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An informal style is used for exposition, statements of definitions,
and proofs of theorems.

The text includes more than 4,000 carefully selected and graded
problems. The exercises are divided into A, B, and C groupings,
with the A problems easy and routine, the B problems more
challenging but still emphasizing mechanics, and the C problems
a mixture of theoretical and difficult mechanics. In short, the text
is designed so that an average or below-average student will be
able to experience success and a very capable student will be
challenged.

. The subject matter is related to the real world through many

carefully selected realistic applications from the physical
sciences, business and economics, life sciences, and social
sciences. Thus, the text is equally suited for students interested in

any of these areas.

. Following the recommendations of many national and interna-

tional mathematical organizations and the author’s own convic-
tions, the function concept is used as a unifying notion from the
second chapter onward.

. Answers to all chapter review exercises and practice tests and to

all odd-numbered problems from the other exercises are in the
back of the book.

Student Aids

1.

2.

Common student errors are clearly identified at places where
they naturally occur (see Sections 0-2 and 1-2).

Think boxes (dashed boxes) are used to enclose steps that are
usually performed mentally (see Sections 1-2 and 1-4).

. Annotation of examples and developments is found throughout

the text to help students through critical stages (see Sections 1-2
and 1-4).

. Functional use of a second color guides students through critical

steps (see Sections 1-2 and 1-4).

. Chapter review sections include a review of all important terms

and symbols, a comprehensive review exercise, and a practice
test. Answers to all review exercises and practice test problems
are included in the back of the book and are keyed (with numbers
in italics) to the corresponding text sections.

. Summaries of formulas and symbols (keyed to the sections in

which they are introduced) are inside the front and back covers of
the text for convenient reference.

A solutions manual is available at a nominal cost through a
bookstore. The manual includes detailed solutions to all odd-
numbered problems, all chapter review exercises, and all practice
test problems.
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Instructor Aids

1. A comprehensive test battery is included in the instructor’s man-
ual, which can be obtained from the publisher at no cost. The test
battery includes two regular and two multiple-choice tests for
each chapter. All tests have easy-to-grade solution keys and sam-
ple student solution sheets. The format is 81 by 11 inches for ease
of reproduction.

2. Answers to even-numbered problems, which are not included in
the text, are given in the instructor’s manual.

3. A solutions manual (see student aids) is available to instructors at
no cost from the publisher.

Error Check

Because of the careful checking and proofing by a number of very
competent people (acting independently), the author and publisher
believe this book to be substantially error-free. For any errors re-
maining, the author would be grateful if they were sent to: Mathe-
matics Editor, College Division, 27th Floor, McGraw-Hill Book Com-
pany, 1221 Avenue of the Americas, New York, New York 10020.
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To the Student

The following suggestions are made to help you get the most out of

this book and your efforts.
As you study the text we suggest a five-step process. For each

section:

. Read a mathematical development. Repeat the 1-2-3

. Work through the illustrative example. ;| cycle until the

. Work the matched problem. section is finished.
. Review the main ideas in the section.

. Work the assigned exercise at the end of the section.

All of this should be done with plenty of paper, pencils, and a
wastebasket at hand. In fact, no mathematics text should be read
without pencil and paper in hand; mathematics is not a spectator
sport. Just as you cannot learn to swim by watching someone else
swim, you cannot learn mathematics by simply reading worked
examples — you must work problems, lots of them.

If you have difficulty with the course, then, in addition to doing the
regular assignments, spend more time on the examples and matched
problems and work more A exercises, even if they are not assigned. If
the A exercises continue to be difficult for you, you probably should
take an intermediate algebra course before attempting this one. If
you find the course too easy, then work more C exercises, even if
they are not assigned. If the C exercises are consistently easy for you,
you are probably ready to start the calculus sequence.

Raymond A. Barnett

it



o)
%
%
e

Possible Courses

0
_~i Basic Aigebraic Operations:
A Review

' Equations and Inequalities
|

i

ﬁ:f; Lik _

~N, 2
f Graphs and Functions

i
i 3
| Polynomial Functions and

\‘ Theory of Equations

I

4

]
I
\

1

o —

| 4

\ Functions

i J F |
] _Js |
{ Exponential and Logarlthmlc \ LT rigonometric Functions /

[

Y S
| & ]

r T 1

“ 8 ‘ | Trigonometric identities and

| Systems of Equations and “‘ ‘l—Conditional Equations

| Inequalities 1\\ — ﬂm)T ———

T ' T e b

N B , 7
9 1 Additional Topics in |

. Matrices and Determinants

- f:l—_w

\ 10
’ Sequences and Series

11

( An introduction to
Probabiity

L

Trigonometry




Remarks on Calculator Use

Hand calculators are of two basic types relative to their internal logic
(the way they compute): algebraic and reverse Polish notation (RPN).
Throughout the book we will identify algebraic calculator steps with
“A’" and reverse Polish notation calculator steps with “P.” Let us see
how each type of calculator would compute

()(3)(2)—(7)(6)

2(11)
PRESS DISPLAY
A BIXIBEIXRIE=EEIX == 2] = 0l=]

p. [s](EvTeR][ 3 [x][2][X](7](eNTER] (6] [X][=][2][=111][=]

Some people prefer the algebraic logic and others prefer the Polish.
Which is better is still being debated. The answer seems to rest with
the type of problems one encounters and with individual prefer-
ences. The author owns both types and uses the one with Polish logic
most frequently. However, he knows people who prefer the algebraic
type, and they seem quite happy with their choice.

In any case, irrespective of the type of calculator that you own, it is
essential that you read the user’s manual for your own calculator. A
large variety of calculators are on the market, and each is slightly
different from the others. Therefore, it is important that you take the
time to read the manual. Do not try to read and understand every-
thing the calculator can do; this will only tend to confuse you. Read
only those sections that pertain to the operations you are or will be
using; then return to the manual as necessary when you encounter
new operations.

In many places in the text calculator steps for new types of calcu-
lations will be shown (similar to those steps shown here). These are
only aids. Try the calculation without the aid; then use the aid only if
you get stuck.

It is important to remember that a calculator is not a substitute for
thinking. It can save you a great deal of time in certain types of
problems, but you still must know how and when to use it.

Raymond A. Barnett
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A natural design of mathematical interest. Can you guess the source? See the back of the book.
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TABLE 1

Section 0-1

The Set of Real
Numbers

Basic Algebraic Operations: A Review

Algebra and Real Numbers

The Real Number System
Basic Properties

Further Properties
Fraction Properties

In algebra we are interested in manipulating symbols in order to change
or simplify algebraic expressions and to solve algebraic equations.
Because many of these symbols represent real numbers, it is important
to briefly review the real number system and some of its important
properties. These properties provide the basic rules for much of the
manipulation of symbols in algebra.

The Real Number System

The real number system is the number system in which you have worked
most of your life. Table 1 describes the set* of real numbers and some
of the important types of numbers within the set of real numbers.

SYMBOL  NUMBER SYSTEM  DESCRIPTION  EXAMPLES

N Natural numbers Counting numbers (also 1,2,3,...
called positive integers)

A Integers Set of natural numbers, oo, —2,—1,0,
their negatives, and 0 1,2,...

Q Rationals Any number that can —4;5%0:1: %
be represented as a/b, 3.67
where ¢ and b are
integers and b # 0

R Reals Set of all rational and -4 5501 %
irrational numbers (the 3.67; J2; m; \’/g

irrational numbers are
all the real numbers
that are not rational)

" A set is a collection of objects. More will be said about sets in Chapter 1.



FIGURE 1

The real number
system

0-1 Algebra and Real Numbers

Figure 1 illustrates how these sets of numbers are related to one

another.

Natural ——
- numbers

Zero"u;?:f'— — Integers

Negatives —— Noninteger
of natural ratios of
numbers ~ integers

— Rational :
e ]—— Real numbers
 Irrational N ‘

numbers

The set of integers contains all the natural numbers and something
else (their negatives and 0). The set of rational numbers contains all the
integers and something else (noninteger ratios of integers). And the set
of real numbers contains all the rational numbers and something else
(irrational numbers).

Rational numbers have repeating decimal representations, whereas
irrational numbers have infinite nonrepeating decimal representations.
For example, the decimal representations of the rational numbers 2, %
and 1 are, respectively,

2=20000... %$=1333... % =0454545...
whereas those of the irrational numbers /2 and = are, respectively,

\/E = 1.41421356. .. T = 3.14159265 . . .

Basic Properties

We now review (informally) a few basic real number properties. Other
real number properties will be discussed as needed in other parts of the
text. These properties of the real numbers become operational rules in
the algebra of real numbers.

Real numbers can be added, subtracted, multiplied, and divided
(except for division by 0). Does it matter in which order we perform
addition, subtraction, multiplication, or division? In general, we may
add in any order or multiply in any order [but this is not true for subtrac-
tion or division (for example, 4 — 2 % 2 — 4 and 4 ~ 2 # 2 + 4)]. This
property is referred to as the commutative property (for addition and
multiplication) for real numbers.



