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A Word from the Authors vii

Welcome to Elementary and Intermediate Algebra: A Combined Course, Third
Edition. In this revision, we have continued to focus on developing students’
proficiency and conceptual understanding of algebra. We hope you enjoy the
Third Edition.

In response to suggestions from elementary and intermediate algebra instructors,
we have revised and reorganized the coverage of topics for the Third Edition. We
combined the content of the first two chapters of the previous edition and stream-
lined them into Chapter 1 “The Real Number System” for the Third Edition. To
improve the flow of the material, the business applications have been incorporated
into Section 3.4 “Ratios and Proportions.” “Geometric and Scientific Applications™
is now Section 3.5. Compound inequalities and set notation are now introduced in
Section 3.6 “Linear Inequalities.” And a new section, “Absolute Value Equations
and Inequalities,” has been added to Chapter 3. In order to be more efficient and to
improve the flow of the text, Chapter 4, which previously introduced the coordi-
nate plane and graphs of equations, now includes Section 4.3 “Relations,
Functions, and Graphs,” Section 4.4 “Slope and Graphs of Linear Equations,”
Section 4.5 “Equations of Lines,” and Section 4.6 “Graphs of Linear Inequalities.”
“Systems of Equations” has been moved forward to Chapter 7. “Variation” is
now covered in Chapter 8 “Rational Expressions, Equations and Functions.” And
finally, “Graphs of Quadratic Functions™ now appears in Chapter 10 “Quadratic
Equations and Inequalities.”

In order to address the diverse needs and abilities of students, we offer a straight-
forward approach to the presentation of difficult concepts. In the Third Edition,
the emphasis is on helping students learn a variety of techniques—symbolic,
numeric, and visual—for solving problems. We are committed to providing
students with a successful and meaningful course of study.

Our approach begins with Motivating the Chapter, a new feature that introduces
each chapter. These multipart problems are designed to show students the rele-
vance of algebra to the world around them. Each Motivating the Chapter feature
is a real-life application that requires students to apply the concepts of the
chapter in order to solve each part of the problem. Problem-solving and critical
thinking skills are emphasized here and throughout the text in applications that
appear in the examples and exercise sets.

To improve the usefulness of the text as a study tool, we added Objectives, which
highlight the main concepts that students will learn throughout the section. Each
objective is restated in the margin at the point where the concept is introduced, to
help keep students focused as they read the section. The Chapter Summary was
revised for the Third Edition to make it a more comprehensive and effective study
tool. It now highlights the important mathematical vocabulary (Key Terms) and
primary concepts (Key Concepts) of the chapter. For easy reference, the Key
Terms are correlated to the chapter by page number and the Key Concepts by
section number.
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viii

A Word from the Authors

As students proceed through each chapter they have many opportunities to assess
their understanding. They can check their progress after each section with the
Exercise sets (which are correlated to Examples in the section), midway through
the chapter with the Mid-Chapter Quiz, and at the end of the chapter with the
Review Exercises (which are correlated to the sections) and the Chapter Test. The
exercises and test items were carefully chosen and graded in difficulty to allow
students to gain confidence as they progress. In addition, students can assess their
understanding of previously learned concepts through the Integrated Review
exercises that precede the section exercise sets and the Cumulative Tests that fol-
low Chapters 3, 6, 9, and 12.

In the Third Edition, we combined the Technology and Discovery features of the
Second Edition. Technology Tips provide point-of-use instructions for using a
graphing utility. Technology Discovery features encourage students to explore
mathematical concepts with graphing utilities and scientific calculators. Both are
highlighted and can easily be omitted without loss of continuity in coverage of
material.

To show students the practical uses of algebra, we highlight the connections
between the mathematical concepts and the real world in the multitude of appli-
cations found throughout the text. We believe that students can overcome their
difficulties in mathematics if they are encouraged and supported throughout the
learning process. Too often, students become frustrated and lose interest in the
material when they cannot follow the text. With this in mind, every effort has
been made to write a readable text that can be understood by every student. We
hope that your students find our approach engaging and effective.

Fr L)

Ron Larson

Pt { Hhotiths

Robert P. Hostetler



Features

Linear Equations and

Problem Solving

Solving Linear Equations
3.2 Equations That Reduce to Linear Form
3.3 Problem Solving with Percents

3.4 Ratios and Proportions

35 G ic and Scientific Appli

3.6 Linear Inequalities

3.7 Absolute Value Equations and
Inequalities

e Talk Is Cheap?

You plan to purchase a cellular phone with a service contract. For a price
of $99, one package includes the phone and 3 months of service. You will
be billed a per minute usage rate each time you make or receive a cal. After
3 months you will be billed a monthly service charge of $19.50 and the

per minute usage rate.

A second cellular phone package costs $80, which includes the phone and
one month of service. You will be billed a per minute usage rate each time
you make or receive a call. After the first month you will be billed a monthly
service charge of $24.00 and the per minute usage rate.

See Section 3.3, Exercise 105.

a. Write an equation ta find the cost of the phone in the first package.
Solve the equation to find the cost of the phone.

b. Write an equation to find the cost of the phone in the second package.
Solve the equation to find the cost of the phone. Which phone costs more,
the one in the first package or the one in the second package?

g

question.

See Section 3.4, Exercise 87.

g. For the fifth month you were billed the monthly service charge and
$47.50 for 125 minutes of use. You estimate that during the next month
you spent 150 minutes on calls. Use a proportion to find the charge for
150 minutes of use. (Use the first package.)

See Section 3.6, Exercise 87.

h. You determine that the most you can spend each month on phone calls is
$75. Write a compound inequality that describes the number of minutes
you can spend talking on the cellular phone each month if the per minute
usage rate is $0.35. Solve the inequality. (Use the first package.)

What percent of the purchase price of $99 goes toward the price of the
cellular phone in the first package? Use an equation to answer the question.
What percent of the purchase price of $80 goes toward the price of the
cellular phone in the second package? Use an equation to answer the

. If the sales tax on your purchase is 5%, what is the total cost of purchasing
the first cellular phone package? Use an equation to answer the question.
You decide to buy the first cellular phone package. If your total cellular
phone bill for the fourth month of use is $92.46 for 3.2 hours of use, what
is the per minute usage rate? Use an equation to answer the question.

115

Chapter Opener New

Every chapter opens with Motivating the
Chapter. Each of these multipart problems
incorporates the concepts presented in the
chapter in the context of a single real-world
application. Motivating the Chapter problems
are correlated to sections and exercises and can
be assigned as students work through the
chapter or can be assigned as individual or
group projects. The icon G identifies an
exercise that relates back to Motivating the
Chapter.

Section Opener New

Every section begins with a list of learning
objectives. Each objective is restated in the
margin at the point where it is covered.

Historical Note

Historical notes featuring mathematicians or
mathematical artifacts are included throughout
the text.

284 Chapter S Exponents and Polynomials

Bl Find a product with monomial multipliers. )
B Multiply binomials using the Distributive Property and the FOIL Method.
B muliply polynomials using 3 horizontal or vertical format.

B identify and use special binomial producs.

B Find a product with monomial
multipliers.

The Granger Collection

Blaise
(1623-
Pascal was a French mathe-
matician, scientist, and
philosopher. In addition to his
religious and philosophical
writings, he made many
invaluable contributions to
mathematics and physics.
Perhaps his most important
contribution to mathematics
was the invention and con-
struction of the first calculat-
ing machine. He invented the
machine when he was only
nineteen years old

Monomial Multipliers

To multiply polynomials. you use many of the rules for simplifying algebraic
expressions. You may want 10 review these rules from Section 2.2
1. Properties of exponents
2. The Distributive Property
3. Combining like terms
4. Symbols of grouping

The simplest type of polynomial multiplication involves a monomial multi
plier. The product is obtained by direct application of the Distributive Property
For instance, to multiply the monomial « by the polynomial (2 + S), multiply
each of the terms of the polynomial by x

(2 +5) = 11)(2¢) + (1)(5) = 2% + 5x
Here is another example
J3x = dx 4+ 1) = 120(32) = 120y + 1230(1)

=6ct -8 + 2

Finding Products with Monomial Multipliers

Find each product

a. (3x — (=20 b, 33(5x — '+ 2) € (=x)2¢* = 3x)

Solution

a (3x—7) = 3x =7 Distributive 1
—60° + 14x

R

3x) = i(2e) — (-3 L P

-
=
=
c
~
m
n
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128 Chapter3  Linear Equations and Problem Solving

Solving a Linear Equation Involving Parentheses

Solve32r — 1) + x =11
Solution
x-D+x=11
I —31+x=11
Gr-3+x=11
Gr+x—3=11
Tx=3=11

Tx -3+ 31=11+1
Tx=14 Comnne I
w_1

Check
2x-N+x=11
LA -10+22 10
3-n+22n

3[3“1:‘”
9+22y

n=1

The solution is 2.

Solving a Linear Equation Involving Parentheses

Solve S(x + 2) = 2(x — 1).

Solution
Sx+2=2x-1)
Sx410=2 -2

S -2+ 10=-2

k+10=-2
x==-2-10

k=-12

x=—4

The solution is —4. Check this in the original cquation

Applications

A wide variety of real-life applications are
integrated throughout the text in examples and
exercises. These applications demonstrate the
relevance of algebra in the real world. Many of
the applications use current, real data. The
icon @ indicates an example involving a
real-life application.

Examples

Each example was carefully chosen to illustrate

a particular mathematical concept or problem-
solving technique. The examples cover a wide
variety of problems and are titled for easy refer-
ence. Many examples include detailed, step-by-
step solutions with side comments, which explain
the key steps of the solution process.

204 Chapter 4  Graphs and Functions

SRR Super Bowl Scores @

The scores of the winning and losing football teams for the Super Bowl games
from 1981 through 1999 are given in the table below. Plot these points on 4 rec-
tangular coordinate system. | Source National Foothall | cague

Each year since 1967, the winners
of the American Football Confer-
ence and the National Football
Conference have played in the
Super Bow. The first Super Bowl
was played between the Green
Bay Packers and the Kansas

City Chiefs

1991 | 1992 [ 1993 | 1994
20 (37 [s2 |2

19 24 17 13

1997 | 1998 | 1999
3531 |34
2 JoF

ENEBER

Solution

Plot the years on the x-axis and the winning and losing scores on the y-axis. In
Figure 4.5, the winning scores are shown as black dots, and the losing scores are
shown as blue dots. Note that the break in the x-axis indicates that the numbers
between 0 and 1981 have been omitied.

K2 1984 (9N 1ONS 1990 (W2 1994 1996 1998
Year

Figure 4.5




140 Chapter3  Linear Equations and Problem Solving

From Example 3, you can sce that there are three basic types of percent prob-
Jems. Each can be solyed by substituting the 1wo given quantities into the percent
equation and solving for the third quantity.

Question Given  Percent Equation
a s what percent of b? aand b Solve for p.
What number is p percent of b7 pand b Solve for a.
ais p percent of what number? a and p Solve for b

For instance, part (b) of Example 3 fits the form “a is p percent of what number?"

In most real-life applications, the base number b and the number a are much
more disguised than they are in Example 3. It sometimes helps 1o think of a as
a*“new” amount and b as the “original” amount

Example

Real Estate Commission @

A real estate agency receives a commission of $5167.50 for the sale of a $79.500
house. What percent commission is this?

Solution
Verbal Commion < PHERU o o
Model: OMMBSON = Whsinaliform) * SREEHEN
Labels:  Commission = 5167.50 (dollars)
Percent (in decimal form)
Sale pri 9.500 (dollars)
Equation:  5167.50 = p + (19.500)
516750 _
79500/
0.065 = p

So, the real estate agency receives a commission of 6.5%

e ——

A union negotiates for a cost-of-living raise of 7%. What is the raise for a union
member whose salary is $17,240? What is this person’s new salary”

Solution

Verbal  percent(n

Model: R8¢ = gecimal formy * Salary

Labels:  Raise = a (dollars)
Percen % = 0.07 (in decimal form)
Salary = 17,240 (dollars)

Equation: a = 0.07(17.240) = 1206.80
So, the raise is $1206.80 and the new salary is 17,240.00 + 1206.80 or $18,446.80,

Geometry

Coverage and integration of geometry in examples
and exercises have been enhanced throughout the
Third Edition.

Features

Problem Solving

This text provides many opportunities for students
to sharpen their problem-solving skills. In both
the examples and the exercises, students are asked
to apply verbal, numerical, analytical, and
graphical approaches to problem-solving. In the
spirit of the AMATYC and NCTM standards,
students are taught a five-step strategy for solving
applied problems, which begins with constructing
a verbal model and ends with checking the
answer.

162 Chapter 3 Linear Equations and Problem Solving

Using a Geometric Formula @

A sailboat has a triangular sail with an area of 96 square feet and a base that is 16
feet long, as shown in Figure 3.3. What is the height of the sail?

Solution
Because the sail is triangular. and you are given its area. you should begin with
the formula for the arca of a triangle.
!
A=5bh Area of a iamgl
(!
9% = 50160 Substnute 96 for A and 16 o b
96 = 8h Sinmplity
12=h Diside th sides by &

The height of the sail is 12 feet
Figure 3.3

In Example 1, notice that b and h are measured in fect. When they are mul-
tiplied in the formula $bh, the resulting arca is measured in square feet

%(lbkcll(llfccn = 96 feet®

Note that square feet can be written as feet’

Using 2 Geometric Formula

The local municipality is planning to develop the street along which you own a
rectangular ot that is 500 feet deep and has an area of 100,000 square feet. To
help pay for the new sewer system, each lot owner will he assessed $5.50 per foot
of lot frontage.

a. Find the length of the frontage of your lot
b. How much will you be assessed for the new sewer system?

Solution
a. To solve this problem, it helps to begin by drawing a diagram such as the one
shown in Figure 3.4. In the diagram, label the depth of the property as [ = S00
feet and the unknown frontage as w
A=lw Area of & rctanle
100,000 = S00(w) Subsstitiie 10,000 for A and S0 for
200 = w Divide bl ides by 50 aod smplity

The frontage of the rectangular plot is 200 feet

b. If each foot of frontage costs $5.50, then your total assessment will be
Figure 3.4 200(5.50) = $1100.
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234 Chapter4  Graphs and Functions

H Determine the slope of a line
through two points.

The Slope of a Line

“The slope of a nonvertical line is the number of units the line rises or falls verti-
cally for each unit of horizontal change from left 1o right. For example. the line
in Figure 4.19 rises 2 units for each unit of horizontal change from left to right,
and we say that this line has a slope of m = 2,

Figure 4.19 Figure 4.20

» Definition of the Slope of a Line T
The slope m of & nonvertical line passing through the points (x,. ,) and
(X5 ¥o) 18

| _% =¥ _ changeiny _ rise

[ M —x changeinx run

where v, # x, (see Figure 4.20),

When the formula for slope is used. the onder of subtraction is important.
Given two paints on a line, you are free 1o label cither one of them as (x,, y,) and
the other as (x. y,). However, once this is done, you must form the numerator and
denominator using the same order of subtraction.

Technology Tips

Point-of-use instructions for using graphing
utlities appear in the margins. They provide
convenient reference for students using graphing
technology. In addition, they encourage the use

of graphing technology as a tool for visualization
of mathematical concepts, for verification of other
solution methods, and for facilitation of computa-
tions. The Technology Tips can easily be omitted
without loss of continuity in coverage.

Definitions and Rules

All important definitions, rules, formulas, proper-
ties, and summaries of solution methods are high-
lighted for emphasis. Each of these features is
also titled for easy reference.

Graphics

Visualization is a critical problem-solving skill.
To encourage the development of this skill, stu-
dents are shown how to use graphs to reinforce
algebraic and numeric solutions and to interpret
data. The numerous figures in examples and exer-
cises throughout the text were computer generated
for accuracy.

Section 3.6 Linear Inequalities 175

B Become familiar with the Properties of Inequalities

properties of inequalities.
The procedures for solving linear inequalities in one variable are much like those
for solving lincar equations. To isolate the variable, you can us¢ the properties
of inequalities. These properties are similar o the properties of equality, but there
are two imponant exceptions. When both sides of an inequality are multiplied or
divided by a negative number, the direction of the inequality symhol must be
reversed. Here is an example

11::hnologx: —2i<'S
Tip

(- 3(=2) > (- 3)5) by <t acqal
Linar inecjanlitien o be 6> ~15 Sty
graphed using a graphing utility.
The inequality x > 2 is Two incqualities that have the same solution st are called equivalent.
shown in the graph below. The following list describes operations that can be used to create equivalent
Notice that the graph appears inequalities.
above the x-axis. Consult the
user’s manual of your graphing TR ) B -
wtiliy,for. » Properties of Inequalities
Let a, b, and ¢ be real numbers, variables, or algebraic expressions.
Property Verbal and Algebraic Descriptions
Addition: Add the same quantity to both sides.
ok Ifa < bthena +c<b+ec
Subtraction: Subtract the same quantity from both sides.
= fa < bthena —c<h-¢

Multiplication:  Multiply both sides by a positive quantity.
Ifa < band ¢ is positive, then ac < he.

Multiply both sides by a negative quantity and
reverse the inequality symbol.

| Ifa < band ¢ is negative, then ac > he.

Division: Divide both sides by a positive quantity.
a < hand c s posiive, then & < ?

Divide both sides by a negative quantity and
reverse the inequality symbol.

Ifa <bandc s negative, ihen 2 > 2
¢

Transitive: Wa<bandb <c thena < ¢

Each of the properties above is true if the symbol < is replaced by <
and the symbol > is replaced by 2. Morcover, the letters 4, b, and ¢ can
be real numbers, variables, or algebraic expressions. Note that you can-
not multiply or divide both sides of an inequality by zero,




Section 6.5 Polynomial Equations and Applications 359

In Examples | and 2. the original equations each involved a second-degree
(quadratic) polynomial and each had rwo different solutions. You will sometimes
encounter second-degree polynomial equations that have only one (repeated)
solution. This occurs when the left side of the cquation is a perfect square trino-
mial, as shown in Example 3.

A Quadratic Equation with a Repeated Solution

1Technology:
=1 Solve-x* — 8 + 20 =
Discovery Solvea® — 8x + 20 = 4,

Wite the function in Example 3 Solution

in general form. Graph this func- A2 - B+ 20 =4 [ pre—
tion on your graphing utility. 2= g 16=0 .
St w=47=0 a
What are the x-intercepts of the
finction? =4=0 Set facrar eyl 0§
v=4 Satve f

Wite the function in Example 4
in general form. Graph this func-  Note that even though the left side of this equation has two factors, the factors are

tion on your graphing utility. the same. Thus, the only solution of the equation is 4,
y=2+9%+14 x: —Rw’u:J gl

What are the x-intercepts of the (4 — 8(4) + 20 = 4 Sulbaiuite 4

function?

16-32+2024
How do the x-intercepts relate
to the solutions of the equa-
tions? What ean you conclude

about the solutions to the equa- N
R e R CUSEll Solving a Polynomial Equation

Solve (x + 3)(x + 6) = 4.

4=4 Solution chiecks.

Solution

Begin by multiplying the factors on the left side.
(x+ 3)x +6) =4
P18 =4 Ml

¥+ 14=0

x+2kx+7=0 Faw

£F2=0 -
p=—2
x+7 0 1

The equation has two solutions: 2 and — 7. Check these in the original equation

Study Tips

Study Tips offer students specific point-of-use
suggestions for studying algebra, as well as point-
ing out common errors and discussing alternative
solution methods. They appear in the margins.

Discussing the Concept

Each section concludes with a Discussing the
Concept feature. Designed as a section wrap-up
activity to give students an opportunity to think,
talk, and write about mathematics, each of these
activities encourages students to synthesize the
mathematical concepts presented in the section.
Discussing the Concept can be assigned as an
independent or collaborative activity or can

be used as a basis for a class discussion.

Features

Technology Discovery

Utilizing the power of technology (scientific
calculator and graphing utility), Technology
Discovery invites students to engage in active
exploration of mathematical concepts and
discovery of mathematical relationships. These
activities encourage students to use their critical
thinking skills and help them develop an intuitive

understanding of theoretical concepts. Technology

Discovery features can easily be omitted without
loss of continuity in coverage.

B Solve a linear equation involving
decimals.

Study Tip

There are other ways to solve
the decimal equation in
Example 10. You could first
clear the equation of decimals
by multiplying both sides by
100. Or, you could keep the
decimals and use a graphing
utility to do the arithmetic
operations. The method you
choose is a matter of personal
preference.

Section 3.2 Equations That Reduce to Linear Form 133

Many real-life applications of linear equations involve decimal cocfficients
To solve such an equation. you can clear it of decimals in much the same way you
clear an equation of fractions. Multiply both sides by a power of 10 that converts
all decimal coefficients to integers. as shown in the next example

Solving a Linear Equation Involving Decimals
Solve 0.3x + 0.2(10 = x) = 0.15(30).
Solution
0.3x + 0.2(10 = x) = 0.15(30)
03 +2-02r=45 Instrbutive
0lx+2=45

10(0.1x + 2) = 10(4.5) Mul
X +20 =45
x=125

Check
03¢ + 0.2(10 — x) = 0.15(30) ol vy

0.3(25) + 0.2(10 — 25

0.15(30) Subwitun
0.3(25) + 0.2(—15)

0.15(30)
75-30=45 My
45=45 s W v

The solution 1s 25.

ywaremchmgmdgabudussmd one of your students.
hands in the following problem, Find the error in the solution. Write an
explanation for the student.

bx +2) - 8 = Gitven equativn.
ax =8 =3k Distributive Propeny

"{: Aty inverse.
i Divile both sides by x

No solution because 4 is not equal to 3.

Explain what happens when you divide both sides of an equation by a
variable factor.

-
>
=
c
~
s
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68 Chapter2  Fundamentals of Algebra

Integrated Review Concepts, Skills, and Problem Solving

Keep mathematically in shape by doing these 3-(5-20) PR
exercises before the problems of this section. & 7737
Properties and Definitions 9. ~i®) 0§

In Exercises 1-4, identify the property illustrated  Problem Solving

by the equation. 11. You plan to save $50 per month for 10 years.
1. x(5) = 5x How much money will you set aside during the
210-10=0 Hoyen?

12. It is necessary to cut a 120-foot rope into eight

A3+2)=3+3-2 tooee ol ‘What is the of

4.7+@+2)=(71+8) +z

each piece?
Simplifying Expressions
In Exercises 5-10, evaluate the expression.
5. 10— |-7| 6.6 (10 - 12)
Developing Skills
In Exercises 1-4, write an algebraic expression for the o xS 20 100E
given statement. See Example 1 T4 x 6
L. The distance traveled in ¢ hours if the average speed 5y 3 3, L4 T (NP,
is 60 miles per hour x+2 x=1

2. The cost of an amusement park ride for a family of n
people if the cost per person is $1.25
3. The cost of m pounds of meat if the cost per pound

In Exercises 23-32, identify the coefficient of the term
See Example 3.

is$2.19 2. —6x 24, 25y

4. The total weight of x S0-pound bags of fertlizer 2.~y 26. in

m X ¥
In Exercises 5-8, identify the vanables and constants in 2 4
the expression. 29, 27 30, mr
5.5+3 6yl 3. 47u 32. ~532
Tox+z 8.3+2

I Exercises 33-50, expand the expression as a product
In Exercises 9-22, identify the terms of the expression of factors. See Example 4.
See Example 2 a5 o
9. 4r+3 10. 6 — 1 35, 20 6. ¢
136 +5 12.5 -3¢ 37, 422 38 3w
13, -3 14, 6 - § . (@) 0. ()
15, 20 3y + | 16 5 + 18xy + 42 oL 4 a2 aytey
17. 3+ 5) + 10 18. 16 ~ (x + 1) . (ab) a4, 2

Exercises

The exercise sets have been reorganized in the
Third Edition. Each exercise set is grouped

into three categories: Developing Skills, Solving
Problems, and Explaining Concepts. The exercise
sets offer a diverse variety of computational,
conceptual, and applied problems to accomodate
many teaching and learning styles. Designed to
build competence, skill, and understanding, each
exercise set is graded in difficulty to allow students
to gain confidence as they progress. Detailed
solutions to all odd-numbered exercises are given
in the Student Solutions Guide, and answers to all
odd-numbered exercises are given in the back of
the book.

Integrated Review

Each exercise set (except in Chapter 1) is preceded
by Integrated Review exercises. These exercises
are designed to help students keep up with
concepts and skills learned in previous chapters.
Answers to all Integrated Review problems are
given in the back of the book.

61. Organizing Data  With an initial cost of $5000, a
company will produce x units at $35 per unit. Write
an equation that relates the total cost of producing x
units to the number of units produced, Plot the cost
for producing 100, 150, 200, 250, and 300 units.

62. Organizing Data An employee camns S10 plus
$0.50 for every x units prodiced per hour. Write an
equation that relates the employee’s total hourly
wage 10 the number of units produced. Plot the
hourly wage for producing 2, 5, 8, 10, and 20 units
per hour.

63. Organizing Data The table gives the normal tem-
perature ¥ (in degrees Fahrenheit) for Anchorage.
Alaska for each month x of the year. The months are
numbered | through 12. with x = 1 corresponding to
January. (Source: Nativmal Ocesric and Atmos.
phenc Adminisiration)

1 [2]3Ja]s]s
13[ 18] 2435 [ 46 [ 54
7 12
58 4

(a) Plot the data given in the table.

(b) Did you use the same scale on both axes?
Explain.

(c) Using the graph, find the three consecutive
months when the normal temperature changes
the Jeast.

64. Organizing Data  The table gives the speed of a car

x (in kilometers per hour) and the approximate stop-

ping distance y (in meters).

%] s0[ 0] 90 110 130]

¥ 20[ 35| 60[ 95 | 148

(a) Plot the data given in the table.

(b) The x-coordinates increase at equal increments
of 20 kilometers per hour. Describe the pattern
for the y-coordinates. What are the implications
for the driver?

65. Graphical Interpretation The table gives the
numbers of hours x that a student studied for five

different algebra exams and the resulting scores y.

Section 4.1  Ordered Pairs and Graphs mn

(@) Plot the data given in the table.

(b) Use the graph to describe the relationship

between the number of hours studied and the
resulting exam score.

66. Graphical Interpretation The table gives the net
income y per share of common stock of the H. 1.
Heinz Company for the years 1988 through 1997.
The year is represented by x.  (Saurce H ) Heins
Company 1997 Annual Repory

1988 [ 1989 [ 1990 [ 1991 [ 1992
50.97| sii1[ 126 s1a2] 5160
1993 | 1994 | 1995 | 1996 | 1997
$1.02] $1.57| $1.59| $1.75| S0.81

(a) Plot the data given in the table.

(b) Use the graph to find the year that had the great-
est increase and the year that had the greatest
decrease in the income per share

Graphical Estimation In Exercises 67-70, use the
scatter plot showing new privately-owned housing unit
starts (in thousands) in the United States from 1985
through 1997, (Source: LS Burcau of the Census)

otal units

T
n

i

19K6 1988 1990 1992 1994 1996
Year

67. Estimate the number of new housing starts in 1986.

68. Estimate the number of new housing stans in 1991,

69. Estimate the increase and the percent increase in
housing starts from 1993 10 1994,

70. Estimate the decrease and the percent decrease in
housing starts from 1994 to 1995,




Review Exercises

The Review Exercises at the end of each chapter
have been reorganized in the Third Edition. They
are grouped into two categories: Reviewing Skills
and Solving Problems. Exercises in Reviewing
Skills are correlated to sections in the chapter.
The Review Exercises offer students additional
practice in preparation for exams. Answers to all
odd-numbered exercises are given in the back of
the book.

Chapter Summary

Features

The Chapter Summary has been completely
revised in the Third Edition. Designed to be an
effective study tool for students preparing for
exams, it highlights the Key Terms (referenced
by page) and the Key Concepts (referenced by
section) presented in the chapter.

368 Chapter 6  Factoring and Solving Equations

Reviewing Skills
mmm 1-4, find the greatest common factor
expressions.
1. 20,60, 150 2. 3210
3. 18ab?, 27ah 4142121
In Exercises 5-20, factor the polynomial.
S 3-6 6.7+ 21x
7% B - 6u
9. 56 + 108 10. 7y - 21y*
1L 8a — 12 12, 6u — 9 + 154"

1Bale+ 1) =30+ 1)

14, 2u(u — 2) + Slu ~ 2)

15y 43742946 16,2 -5+ 5
178+ 2 4 x4 2 18, &' = 5x* + 5S¢~ 25
19. € —dr+ 3 - 12 2026 + 60— Se— IS

[ in Exercises 21-30, factor the trinomial.
M-8 2 ¢ - -4
2.4+ Su-36 24, 57+ 15y + 56

25, ¢F 4 9xy — 10y° 26wt + uv — 53

2. ¥ - 6y - 278 28+ 18uv + 327
29, 48 - 24x + 32 30. 10+ 9 + 18

In Exercises 31-34, find all values of b such that the
trinomial is factorable.
M9
B2+bz+ Nl

324+ by +25
Mo b+ 14

] 10 Exercises 35-44, factor the trinomial.
385 - 20— 3¢ 36. 8x° — I8¢+ 9
37. 50 - 5x - x? 38,7 4 Sy — 2
39, 660 + Te+ 2 40. 16x% + 13x - 3
4L 6u' + 3w~ 30u 42, 8¢ — 8¢ + 30¢
43,20 — 3+ 1 4436+ R+ 4

In Exercises 45-48, find all values of b such that the
trinomial is factorable.

45 %+ by - 24
47, 3¢ + by = 20

46. 2¢ + br — 16

48. 37 b+ 1

In Exercises 49 and 50, find two values of ¢ such that
the trinomial is factorable
49. 27 - dr + ¢ 50. 507 + 6x + ¢

L] In Exercises 51 and 52, insert the missing factors.
SLY-x=x X )

520t = v = 4 N " )

In Exercises 53-72, factor the polynomial completely.

53. a* - 100 54. 36 ~ b*

55,25 — 4y* 56. 166° ~ |
57w+ 1P -4 S8 (y- 28 -9
59. & — B+ 16 60. 7+ 24y + 144
6l '+ 6+ 9 62 v —10v + 25
63. 957+ 125 + 4 64, ' = 2uy +
65, st — ' 66, ¥z + 4y + 4yt
67, a' + 1 68. ' + 8§

69. 27 ~ 8 0.2 - 125

7L —16a’ — 164" —da T2 51 - 1250

3 1n Exercises 73-86, solve the polynomial equation.
732 -81=0 74121 -y =0

75 - 12+36=0 762 -%-2=0
TLast4s—3=0 7By - ¥ 6y =0
79. x(2c - 3) =0 80. 3(5c + 1) =0

8L (c—20-4=0 82 (x+ 1)}~ 16=0
8. 17 - 2) = 12 B4, alx +5) =24

85. 4+ 5 —u=5  86.a' -3 -a=-3




Features

Mid-Chapter Quiz 233

Mid-Chapter Quiz

Take this quiz as you would take a quiz in class. After you are done, check your
work against the answers given in the back of the book.

$Z

2= 1. Plot the points (4. —2) and (~ 1. ) on a rectangular coordinate system

SE 2. Determine the quadrants in which the points (v, 5) must be located. (x is a

£3 real number,)

2% 3. Decide whether the ordered pairs are solutions of the equation y = 9 — [x|

b2 @@D ®ER2 ©E90 @ 0.9

2% . 4 The scatter plot at the left shows the average number (in millions) of shares
traded per day on the New York Stock Exchange for the years 1991 through
1997. Estimate the average number of shares traded per day for each year

Figure for 4 from 1991 to 1997, (Source: The New York Stock Exchange)

In Exercises S and 6, find the x- and y-intercepts of the graph of the equation.
Sa-3y=12 6.y =6 ar

In Exercises 7-12, graph the equation.

Ty=x-1 8. y=5-2%
9. v=4-2 10. (x+ 27
oy = |+ 3| 120y=1 -4

13. Does the table below represent v as a function of x? Explain.

14. Does the graph at the left represent y as a function of x? Explain.

In Exercises 15 and 16, evaluate the function at the given values of x and t.

15 f(x) =3x—2 @ f=2 (b) /0 (& £5) @) f(—
16,0 =20 =[] @g=2 ® g2 (© g0 (@ gl
17. Find the range of f(x] — xfor the domain D = {~2,~1.0,1,2}
18. Find the domain for the area of a square with side s, (4 = )

& 19. Use a graphing wtility 10 graph A(x) = 3x* — 4x — 7. Graphically estimate

Figure for 14 the intercepts of the graph. Explain how to verify your estimates algebraically.

20. A new computer system sells for approximately $3000 and depreciates at
the rate of $500 per year for 4 years. Write the value V of the computer as a
function of time ¢ in years, What is the domain of the function? Graph the
function over its domain.

Chapter Test 271

Cl Test

Take this test as you would take a test in class. After you are done, check your
work against the answers given in the back of the book
1. Plot the points (—1.2), (1.4). and (2, —1) on a rectangular coordinate
system. Connect the points with line segments to form a right triangle.
Which ordered pairs are solutions of y = [x| + |« — 2[?
(@ (0,-2)  (b) (0.2) (c) (—4,10)
What is the y-coordinate of any point on the
Find the x- and y-intercepts of the graph of 3x — 4y + 12 = 0,
. Does the table at the lefi represent v as a function of x? Explain your
reasoning.

w

EES

ES

. Does the graph at the lefi represent y as a function of x? Explain
Evaluate f(x) = x* — 2x at the indicated values.

(@) f(0) (b f(2) © f(=2) ) /(l,)

ol

E

3
Find the slope of the line passing through the points (S, 0) and (:A E)‘

td

A line with slope m = —2 passes through the point (—3,4). Find two
additional points on the line. (The problem has many correct answers.)

Figure for 6

10. Find the slope of a line perpendicular to the line 3x — Sy + 2 = 0.
In Exercises 11-14, graph the equation
1
12y=gx-1
14 y=(x-3P

1. x

Boy=|e+2|

15. Find an equation of the line that passes through the point (0. 6) with slope

m=-3
16. Which points are solutions of the inequality 3x + 5y < 167
(@ (220 () 6.-1) (0 (=24) () (7.-1)

In Exercises 17-20, graph the inequality.
17.y2 -2 18, y <5 -2
19.x22 20.y<5

21. The sales y of a product are modeled by y = 230x + 5000, where ¥ is time
in years. Interpret the meaning of the slope in this model.

Mid-Chapter Quiz

Each chapter contains a Mid-Chapter Quiz. This
feature allows students to perform a self-
assessment midway through the chapter. Answers
to all questions in the Mid-Chapter Quiz are given
in the back of the book.

Chapter Test

Each chapter ends with a Chapter Test. This fea-
ture allows students to perform a self-assessment
at the end of the chapter. Answers to all questions
in the Chapter Test are given in the back of the
book.

Cumulative Test

The Cumulative Tests that follow Chapters 3, 6, 9,
and 12 provide a comprehensive self-assessment
tool that helps students check their mastery of
previously covered material. Answers to all ques-
tions in the Cumulative Tests are given in the back
of the book.

Cumulative Test: Chapters 1-3 199

Cumulative Test: Chapters 1-3

Take this test as you would take a test in class. After you are done, check your
work against the answers given in the back of the book

1. Place the correct symbol (< or >) between the numbers: —3 |-3

In Exercises 2-7, evaluate the expression
1 s

2, (—200)(2)(~3) 3-8 i

5 —(=2) 6.3+ 2(6) — 1 12+3
In Exercises 8 and 9, evaluate the expression when x = ~2and y = 3.
8. 2+ 9. 4y — &'

10. Use exponential form to write the product 3 = (x + y) - (x + y) - 3 + 3
1. Use the Distribuive Property 10 expand —2x(x — 3)
12, Identify the rule of algebra illustrated by 2 + (3 + ¢ = (2 + 3) + «

In Exercises 13-15, simplify the expression
13, (3)(5¢) 14. (a'h)(ab)*
15.

=3+ 50 - (24 30)
In Exercises 16-18, solve the equation and check your solution

5x
+2 L2 -2 =13
KA 7 17. 1 1

16. 12v - 3

18 2r-3)+3=12~x

19. Solve and graph the incquality

20. The sticker on a new car gives the fuel efficicncy as 28.3 miles per gallon. In

your own words, explain how 10 estimate the annual fuel cost for the buyer if
the car will be driven approximately 15,000 miles per year and the fuel cost
is $1.179 per gallon,

Express the ratio “24 ounces to 2 pounds” as a fraction in reduced form
22. The sum of w0 consecutive

en integers is 494. Find the two numbers.

23. The suggested retail price of a camcorder is $1150. The camcorder is on sale
for “20% off™ the list price. Find the sale price.

|<‘_g—.|<_sﬁ|
o

24. The figure at the left shows two picces of property. The assessed values of the
properties are proportional 1o their arcas. The value of the larger piece is
Figure for 24 $95,000. What is the value of the smaller piece?

|=—80—|




Supplements xvii

Elementary and Intermediate Algebra: A Combined Course, Third Edition, by
Larson and Hostetler is accompanied by a comprehensive supplements package,
which includes reésources for both students and instructors. All items are keyed to
the text.

Printed Resources

For the Student

Study and Solutions Guide by Carolyn Neptune, Johnson County Community

College, and Gerry C. Fitch, Louisiana State University

(0-395-97646-4)

* Detailed, step-by-step solutions to all Integrated Review exercises and to all
odd-numbered exercises in the section exercise sets and in the review exercises

* Detailed, step-by-step solutions to all Mid-Chapter Quiz, Chapter Test, and
Cumulative Test questions

Graphing Calculator Keystroke Guide by Benjamin N. Levy and Laurel

Technical Services

(0-395-87777-6)

» Keystroke instructions for the following graphing calculators: (Texas
Instruments) 77-80, TI-81, TI-82, TI-83, TI-85, and TI-92; (Casio) fx-7700GE,
fx-9700GE, and CFX-9800G; (Hewlett Packard) HP-38G; and (Sharp)
EL-9200/9300

» Examples with step-by-step solutions

» Extensive graphics screen output

» Technology tips

For the Instructor

W
s
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o
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5
w

Instructor’s Annotated Edition

(0-395-97644-8)

¢ Includes entire student edition

* Instructor’s answer section, which includes answers to all even-numbered
exercises, Technology Discovery boxes, Technology Tip boxes, and
Discussing the Concept activities

* Annotations at point of use that offer strategies and suggestions for teaching
the course and point out common student errors

Test Item File and Instructor’s Resource Guide by Cheryl A. Leech, The

Pennsylvania State University, The Behrend College, and Ann R. Kraus, The

Pennsylvania State University, The Behrend College

(0-395-97643-X)

* Printed test bank with approximately 3300 test items, coded by level of diffi-
culty

* Technology required test items, coded for easy reference

e Chapter test forms with answer key

* Two final exams

* Transparency masters
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Supplements

» Notes to the instructor, which include information on standardized tests such
as the Texas Academic Skills Program (TASP), the Florida College Level
Academic Skills Test (CLAST), and the California State University Entry Level
Mathematics (ELM) Exam. A list of skills covered by the test and the corre-
sponding sections in the text where the topics are covered are also provided.

» Alternative assessment strategies

Media Resources

For Students and Instructors

Web Site (www.hmco.com)

Contains, but is not limited to, the following student and instructor resources:

 Study guide (for students), which includes section summaries, additional exam-
ples with solutions, and starter exercises with answers

* Chapter projects and additional real-life applications

* Geometry review

e ACE Algebra Tutor

* Graphing calculator programs

e Math Matters and Career Interviews

HM? Tutor

(Instructor’s version Windows: 0-618-04208-3)

This networkable, interactive tutorial software offers the following features:

» Algorithmically generated practice and quiz problems

* A variety of multiple-choice and free-response questions, varying in degree of
difficulty

* Animated examples and interactivity within lessons

* Hints and full solutions available for every problem

* Integrated classroom management system (for instructors), which includes a
syllabus builder and the capability to track and report student performance

* Non-networkable student version (Windows: 0-395-97656-1)

For the Student

Videotape Series by Dana Mosely

(0-395-97659-6)

» Comprehensive section-by-section coverage

* Detailed explanations of important concepts

* Numerous examples and applications, often illustrated via computer-generated
animations

* Discussion of study skills

For the Instructor

Computerized Test Bank

(Windows: 0-395-97654-5; Macintosh: 0-395-97655-3)

* Test-generating software for IBM and Macintosh computers
* Approximately 3300 test items

» Also available as a printed test bank
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How to Study Algebra

How to Study Algebra

Your success in algebra depends on your active participation both in class
and outside of class. Because the material you learn each day builds on the
material you learned previously, it is important that you keep up with the
course work every day and develop a clear plan of study. To help you learn
how to study algebra, we have prepared a set of guidelines that highlight key
study strategies.

Preparing for Class

The syllabus your instructor provides is an invaluable resource that outlines
the major topics to be covered in the course. Use it to help you prepare. As a
general rule, you should set aside two to four hours of study time for each
hour spent in class. Being prepared is the first step toward success in algebra.
Before class,

O Review your notes from the previous class.
0 Read the portion of the text that will be covered in class.

O Use the objectives listed at the beginning of each section to keep you
focused on the main ideas of the section.

O Pay special attention to the definitions, rules, and concepts highlighted in
boxes. Also, be sure you understand the meanings of mathematical symbols
and terms written in boldface type. Keep a vocabulary journal for easy ref-
erence.

O Read through the solved examples. Use the side comments given in the
solution steps to help you follow the solution process. Also, read the Study
Tips given in the margins.

0 Make notes of anything you do not understand as you read through the
text. If you still do not understand after your instructor covers the topic in
question, ask questions before your instructor moves on to a new topic.

O If you are using technology in this course, read the Technology Tips and try
the Technology Discovery exercises.

Keeping Up

Another important step toward success in algebra involves your ability to keep
up with the work. It is very easy to fall behind, especially if you miss a class.
To keep up with the course work, be sure to

O Attend every class. Bring your text, a notebook, and a pen or pencil. If you
miss a class, get the notes from a classmate as soon as possible and review
them carefully.

O Take notes in class. After class, read through your notes and add explana-
tions so that your notes make sense to you.

O Reread the portion of your text that was covered in class. This time, work
each example before reading through the solution.



