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Beginning Algebra, Fourth Edition, is written for students studying algebra for the
first time and for those who need a review of basic algebra. It presents all of the
topics associated with a first course in algebra, providing students with a thorough
foundation in the basic skills of algebraic manipulation and equation solving.
Our goal was to write a book that

1. is enjoyable to read,
2. is easy to understand,
3. 1s relevant, and
4. will develop the necessary skills for success in future academic courses or on

the job.

The Fourth Edition retains the basic philosophy and organization of the highly
successful previous edition. However, we have made several improvements in line
with the NCTM standards and the current trends in mathematics reform. For ex-
ample, much more emphasis has been placed on problem solving.

Changes in the Fourth Edition
To make the book more enjoyable to read, we have:

* used a new and more open four-color design.

* enlarged section heads to make them easier to find. Sections are now di-
vided into subsections.

* redrawn all art, most with added color. Art that accompanies application prob-
lems is now much more representational.
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* placed application exercises in a two-column format. Each application now

has a title.

* added a Perspective to each chapter. These Perspectives give brief, interest-

ing stories that pertain to the material in the chapter.

* included pictures of famous mathematicians to provide a flavor of mathemat-

ics history.

To make the book easier to understand, we have:

revised the explanations and simplified the language.

added many more Author’s Notes to explain more steps in the problem-
solving process.

added k%4 Warning! notices to warn students of common errors and mis-
conceptions.

added Getting Ready exercises at the beginning of each section. These ex-
ercises review skills that will be necessary in the section.

added Oral Exercises before each exercise set. These problems enable the
instructor to check student understanding before assigning homework.

To make the book more relevant, we have:

* opened each chapter with an application problem that can be solved by us-

ing the techniques developed in the chapter. The problem is solved in detail
at the end of the chapter.

strengthened the problem-solving emphasis in the book by adding many more
application problems and distributing them throughout the book. Percent
problems are now introduced early, providing meaningful applications, such
as discount, percent change, markup and markdown, etc. An index of appli-
cations has been included.

emphasized geometry throughout the text, particularly the concepts of pe-
rimeter, area, and volume.

To develop the necessary skills for success in future academic courses or on

the job, we have:

added Writing Exercises to each exercise set. These exercises will help stu-
dents clarify ideas.

added Something to Think About exercises to each exercise set. These exer-
cises require extra thought and insight.

added material using graphing calculators. Although this material is integrated
throughout the book, it can be omitted with no loss in continuity.

added Cumulative Review Exercises after every third chapter. These are in
addition to the Review Exercises in each exercise set, the Chapter Review
Exercises, the Sample Chapter Tests, and the Sample Final Examination.

added a Project to each chapter, to be used for extended assignments or for
cooperative learning.
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Features of This Edition

3.6 MULTIPLYING POLYNOMIALS 181

3 i 6 Multiplying Polynomials
B The FOIL Method ® Multiplying Binomials to Solve Equations 4 Section heads are easier to fiﬂd, and

sections are divided into subsections.

GETTING READY  Simplify.

1. (2¥)(3) 2. (3xxx)x) 3. 507 4. 8x°x' _ '
Use the distributive property to remove parentheses. ‘ Gettlng Rea’dy CXCICISES help prepare
5. 3(x + 5) 6. 1(x + 5) 7. 4(y - 3) 8. 2)(y — 3) _ the student for the material in the

| section.

In Section 3.1, we multiplied certain monomials by other monomials. To multiply
4x* by —2v", for example, we use the commutative and associalive properties of
multiplication to group the numerical factors and the variable factors together and
multiply.

(=24 = 4(=2)xy

= — 3.'\":

o0 EXAMPLE 1 a. 327(2x7) = 3(2)a "y b. —2a’h*(5ab”)y = —2(5)a’ab’h’
= 6" = —10a’h’

¢ —4y’=2y s N3yn) = —42)B) Ty 4 Examples worked on videotape are

R ® ' marked with an icon.

The previous examples suggest the following rule.

Multiplying Two  To multiply two monomials, first multiply the numerical factors and then mul-
Monomials tiply the variable factors.

To find the product of a monomi;
we use the distributive property. To i
as lollows:

v +4)=3xr-x+3x-4
= 3¢ + 12

Many types of bacteria cannot survive in air. In one of the steps in waste
treatment, sewage is exposed to the air by placing it in large, shallow, circular
aeration pools.

One sewage processing plant has two such pools, with diameters of 40
and 42 meters. To meet new clean water standards, the plant must double its
capacity, which includes building another aeration pool. How large a pool
should the design engineers specify to double the capacity of this phase of
sewage treatment?

Each chapter begins with an application P
to motivate the material in the section.
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Something to Think About B 1.

4.3 FACTORING THE DIFFERENCE OF TWO SQUARES 221

Writing Exercises B Write a paragraph using your own words.

2. Explain how you would factor
x(a — b) + v(b — a).

1. Explain why ¢ — b and b — a are
negatives of each other.

2, Factor 2xy + 2xz — 3y — 3z by
grouping in two different ways.

Factor ax + ay + bx + by by
grouping the first two terms and the
last two terms. Then rearrange the
terms as axy + bx + ay + by, and
factor again by grouping the first
two and the last two, Do the results
agree”?

Simplify each expression. Write all results without using negative exponents.

6 3b4
3 S
ah

Review Exercises B

L ouluu? 2. 4. (3x")°

*ﬁm |H¢:

4.3

Factoring the Difference of Two Squares

W Solving Equations

GETTING READY  Multiply the binomials.

1. (@ + b)a — b)
3. (3x + 2y)(3x — 2y)

2. 2r+ 5)2r —5)
4, (4x* + 3)(4x2 = 3)

Whenever we multiply a binomial of the form x + y by a binomial of the form

4 Writing Exercises, Something to Think
About exercises, and Review Exercises
follow each exercise set.

X — y, we obtain another binomial:

(x +y)x—y) = x* = _vz

ounces in 1 gallon.)

Application problems P
are 1n a two-column format.

ILLUSTRATION 2

All ElppliCEltiOﬂS have a title. P 75. Height of a flagpole

flagpole.

All art has been redrawn P

Are these instructions correct? (Hint: There are 128

74. Height of a tree A tree casts a shadow of 26 feet
at the same time as a 6-foot man casts a shadow of 4
feet. (See Illustration 2.) Find the height of the tree.

26t

5.9 RATIO AND PROPORTION 323

ILLUSTRATION 4

77. Flight path An airplane ascends 100 feet as it flies
a honzontal distance of 1000 feet. How much altitude
will it gain as it flies a horizontal distance of 1 mile?
(See Illustration 5.) (Hint: 5280 feet = | mile.)

: ah
NLART

— 1000 1t

I——-— |

Y

A man places a mirror on the
ground and sees the reflection of the top of a

flagpole, as in Illustration 3. The two triangles in the
illustration are similar. Find the height, A, of the 78.

ILLUSTRATION 5

Flight path An airplane descends 1350 feet as it
flies a horizontal distance of 1 mile. How much
altitude is lost as it flies a horizontal distance of 5
miles?

79. Ski runs A 3-mile long ski course falls 100 feet in
| every 300 feet of horizontal run. Find the height of
| the hill.

h | 80.

Mountain travel A mountain road ascends 375
feet in every 2500 feet of travel. By how much will
the road rise in a trip of 10 miles?

H 81. Recommended dosage The recommended child's

|—: 301

dose of the sedative hydroxine is 0.006 gram per

and made more colorful. »

ILLUSTRATION 3

Y

kilogram of body mass. Find the dosage for a 30-kg
child.
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BPERSPECTIVE

Much of the mathematics we have inherited ﬁﬂﬁ

the ancients is the result of teamwork. In a battle

of Toledo was taken from the Mohammedans, who
had ruled for four centuries. Libraries in this great

knowledge that was unknown in Europe.
knowledge with the rest of the world. He knew

the universal language of scholarship. But

early in the 12th century, control of the Spanish clty '

city contained many books written in Arabic, full of
The Archbishop of Toledo wanted to share- thj; -

that these books should be translated into Latin, ook, IF e beginning of
" the sul:uﬂr:tf we now know as aig&hrﬂa =
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4 Projects are included for
cooperative learning.

4 Perspectives are found
in each chapter.

what Eurnpean mhuia__ cuuld re d Arahic? Tfm e
archbishop wasn't concerned. The citizens of Tuiedc B
could read both Arabic and Spanish and most
sdmiars of Europe could urrdersr.and Spanish

Warning symbols »
appear throughout.

The fraction bar in the symbol f indicates that a is to be divided by b. The
number above the fraction bar is called the numerator, and the number below is
called the denominator.

" WARNING! Remember that the denominator of a fraction can never

be 0.

There are three signs associated with every fraction: the sign of the fraction,
the sign of the numerator, and the sign of the denominator.

All mathematics art »
has been made more
colorful.

Graphing calculators »
are included.

EXAMPLE 2 Graph the equation y = — | x| + 2.

Solution We make a table of values by substituting numbers for and finding the corre-
sponding values of y. For example, if we substitute —2 for x, we get

y=—|x| 4+ 2
y=—|=-2] +2
y=-—-2)+2
y=20

After plotting the points listed in the table shown in Figure 6-24, we obtain
the graph of the equation.

y=—|x| +2
X ¥y
—3 -]
=2 0
=1 I
0 2
| 1
2 0
3 e |

FIGURE 6-24 o

B Graphing Calculators

So far, we have graphed equations by making a table of values and plotting points.
This method is usually tedious and time-consuming. Fortunately, the task of graph-
ing is made much easier when we use a graphing calculator,

Several brands of graphing calculators are available. Although we will use cal-
culators to graph equations, we will not show the keystrokes of any specific brand.
For these details, please consult your owner's manual.

All graphing calculators have a viewing window, used to display graphs (see
Figure 6-25). To see the proper picture of a graph, we must often set the minimum
and maximum values for the x- and y-coordinates. The standard RANGE settings of

Xmin = —10 Xmax = 10 Ymin = —10 Ymax = 10

indicate that — 10 is the minimum x-coordinate and the minimum y-coordinate that

FIGURE 6-25 will be used in the graph, and that 10 is the maximum x- and y-coordinate that will
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Worked Examples

Chapter Summaries

Author’s Notes

Functional Use of Color

End Papers

Organization

The book is designed primarily for the chapters to be taught in order. However, for
instructors who would like to teach graphing early, the chapters can be taught in
the following sequence without loss of continuity:

1,2,6,7,3,4,5,8,9

If graphing is taught early, a small number of Review Exercises will have to
be omitted. For easy reference, these Review Exercises are noted in the margin of
the Annotated Instructor’s Edition.

Calculators

The use of calculators is assumed throughout the book. We believe that students
should learn calculator skills in the mathematics classroom. They then will be pre-
pared to use calculators in science and business classes, and for nonacademic pur-
poses.

We also have included material on the graphing calculator. We recommend that
instructors try it. However, it can be skipped without interrupting the flow of ideas.

The directions within each exercise set indicate which exercises require calcu-
lators. There are two symbols, [ | for scientific calculators and[[~]| for graphing

calculators.

Accuracy

To guarantee the accuracy of the answers, each exercise has been worked by both
authors and two other problem checkers. The manuscript has been read by many
reviewers, and the printed pages have been read by many proofreaders.

Student Support

We have included many features that make the book very accessible to students.

The text contains more than 400 worked examples. Extensive use of explanatory
notes makes the examples easy to follow.

Each chapter concludes with a summary of key words, key ideas, and formulas
used in the chapter.

Author’s notes explain the steps in the solutions of most examples.
For easy reference, definitions and theorems are boxed in blue. Strategy boxes are
green. In addition, the book uses color to highlight terms and expressions that you

would point to in a classroom discussion.

Key formulas and ideas are listed inside the front and back covers for easy refer-
ence.



Exercises

Systematic Review

Videotapes

Computer Software

Annotated Instructor’s Edition

Test Manual
Teresa Bittner

Computer Testing Software
leresa Bittner

T'ransparencies

Videotapes

Computer-Aided Instruction
leresa Bittner
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The book includes more than 4500 carefully graded exercises, with answers to the
odd-numbered exercises provided in an appendix.

Each exercise set is followed by Review Exercises. In addition, there are Chapter
Review Exercises, Chapter Tests, Cumulative Review Exercises, and a Sample Fi-

nal Examination.

Many examples in the book are taught on videotape. These examples are marked
with a symbol |@ @] in the book.

Students can get additional practice with BCX software. BCX drills students on
problems similar to those in the book. BCX will give hints and show complete
solutions when necessary.

Ancillaries for the Instructor

The Annotated Instructor’s Edition has the answer to every exercise printed next to
the exercise. Annotations in the margin give alternate methods of presenting mate-
rial, as well as teaching hints and strategies.

The Test Manual contains four ready-to-use forms of every chapter test. Two of
the tests are free response and two are multiple choice.

Available with the book are two extensive electronic question banks, one free-
response and one multiple-choice. Each bank contains approximately 1700 ques-
tions and 1s available for either IBM-compatible or Macintosh computers. The test-
ing program gives you all of the features of state-of-the-art word processors and
more, including the ability to see all technical symbols, fonts, and formatting on the
screen just the way they will appear when printed. The question banks can be edited.

EXPTEST" runs on IBM and compatible computers.

ExamBuilder runs on Macintosh computers.

Color transparencies of key graphics from the book are available to assist the in-
structor in the classroom.

A set of 18 book-specific videotapes is available without charge for adoptions of
100 books or more. The videos include the solutions of all examples in the book
marked with a|/@ @] symbol. The instructors appearing on the videotapes are David
Gustafson, Peter Frisk (the authors), and Diane Koenig.

BCX 18 book-specific tutorial software that drills students on problems similar to
those found in the book. There is a set of questions for each section in the book.
BCX provides hints to students and, if students cannot answer a question correctly,
the complete solution will be displayed. BCX monitors student progress and in-
cludes a reporting system.
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Study Guide
George Grisham
and Robert Eicken

Student Solutions Manual
Diane Koenig

Ancillaries for the Student

The Study Guide provides more explanation, worked examples, practice problems,
and practice tests. Available for sale at your college bookstore.

The Student Solutions Manual gives complete solutions for the odd-numbered ex-
ercises in the book. Available for sale at your college bookstore.
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Plan a Strategy for Success

Congratulations. You now own a state-of-the-art textbook that has been written es-
pecially for you. To use the book properly, read it carefully, do the exercises, and
check your progress with the Review Exercises and the Chapter Tests. Be sure to
read and use the following hints on studying algebra.

A Student Solutions Manual is available, for sale at your college bookstore,
that contains solutions to the odd-numbered exercises. A Study Guide that contains
additional explanations, worked examples, and practice problems 1s also available
for sale.

When you finish this course, consider keeping your book. It is the single ref-
erence source that will keep the information that you have learned at your finger-
tips. You may need this reference material in future mathematics, science, or busi-
ness courses.

We wish you well.

Hints on Studying Algebra

The phrase “Practice makes perfect” is not quite true. It is perfect practice that
makes perfect. For this reason, it is important that you learn how to study algebra
to get the most out of this course.

Although we all learn differently, there are some hints on how to study algebra
that most students find useful. Here is a list of some things you should consider.

To get where you want to be, you need a goal and a plan. Set a goal of passing this
course with a grade of A or B. To meet this goal, you must have a good plan. Your
plan should include several points:

* getting ready for class,

* attending class,
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Getting Ready for Class

Attending Class

Doing Homework

* doing homework,
- arranging for special help when you need it, and
 having a strategy for taking tests.

To get the most out of every class period, you will need to prepare. One of the best
things that you can do is to read the material in the book before your instructor
discusses it. You may not understand all of what you read, but you will be better
able to understand it when your instructor presents the material in class.

Be sure to do your work every day. If you get behind and attend class without
understanding prior material, you will be lost and your classroom time will be
wasted. Even worse, you will become frustrated and discouraged. Promise yourself
that you will always prepare for class and keep your promise.

The classroom experience is your opportunity to learn from your instructor. Make
the most of it by attending every class. Sit near the front of the room where you
can see and hear well and where you won’t be distracted. It is your responsibility
to follow the instructor’s discussion, even though that might be hard work.

Pay attention to your instructor and jot down the important things that he or
she says. However, do not spend so much time taking notes that you fail to con-
centrate on what your instructor is explaining. It is much better to listen and un-
derstand the big picture than it is merely to copy solutions to problems.

Don’t be afraid to ask questions. If something is unclear to you, it is probably
unclear to other students as well. They will appreciate your willingness to ask. Be-
sides, asking questions will make you an active participant in class. This will help
you pay attention and keep you alert and involved.

Everyone knows that it requires practice to excel at tennis, master a musical instru-
ment, or learn a foreign language. It also requires practice to learn mathematics.
Since practice in mathematics is the homework, homework i1s your opportunity to
practice skills and experiment with 1deas.

It is very important to pick a definite time to study and do homework. Set a
formal schedule and stick to it. Try to study in a place that is comfortable and
quiet. If you can, do some homework shortly after class or at least before you fo-
get what was discussed in class. This quick follow-up will help you remember the
skills and concepts your instructor taught that day.

Study Sessions
Each formal study session should include three parts:

1. Begin every study session with a review period. Look over previous chap-
ters and see if you can do a few problems from previous sections. Keeping old
skills alive will greatly reduce the amount of time that you will need to cram for
tests.

2. After reviewing, read the assigned material. Resist the temptation of diving
into the problems without reading and understanding the examples. Instead, work



Arranging for Special Help

Taking Tests
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the examples with pencil and paper. Only after you completely understand the un-
derlying principles behind them should you try to work the problems.

Once you begin to work the problems, check your answers with the printed
answers in the back of the book. If one of your answers differs from the printed
answer, see if you can reconcile the two. Sometimes answers can have more than
one form. If you still believe that your answer is incorrect, compare your work to
the example in the book that most closely resembles the problem and try to find
your mistake. If you cannot find an error, consult the Student Solutions Manual. It
nothing works, mark the problem and ask about it during your next class meeting.

3. After you complete the written assignment, read the next section. That pre-
view will be helpful when you hear that material discussed during the next class
period.

You probably know that the rule of thumb for doing homework is two hours
of homework for every hour spent in class. If mathematics 1s hard for you, plan on
spending even more time on homework.

To make homework more enjoyable, study with one or more friends. The in-
teraction will clarify ideas and help you remember them. If you must study alone,
try talking to yourself. A good study technique is to explain the material to your-
self.

Take advantage of any special help available from your instructor. Often, your in-
structor can clear up difficulties in a very short period of time.

Find out if your college has a free tutoring program. Peer tutors also can be of
great help. Be sure to use the videotapes and BCX software.

Students often get nervous before taking a test because they are afraid that they
will not do well. The most common reason for this fear is that students are not
confident that they know the material.

To build confidence in your ability to work tests, rework many of the prob-
lems in the exercise sets, work the Review Exercises at the end of each chapter,
and work the Chapter Tests. Check all your answers with the answers printed at
the back of the book.

Then guess what the instructor will ask and make up your own tests and work
them. Once you know your instructor, you will be surprised at how good you can
get at picking test questions. With this preparation, you will have some idea of
what will be on the test and will have more confidence in your ability to do well.

When you take a test, work slowly and deliberately. Scan the test and first
work the easy problems that you know you can do. This will build confidence.
Tackle the hardest problems last.
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