


Take AIM and Succeed! 

The Aufmann Interactive Method (AIM) is a proven learning system that 
has helped thousands of students master concepts and achieve results.

Aufmann Interactive Method AIM

To follow the aim, step through the HOW TO
examples that are provided and then work through 
the matched EXAMPLE / YOU TRY IT pairs.

Method

S23SolutionS to “You trY it ”

You Try It 4

Strategy	 	To	find	the	resistance:

c	 	Write	the	basic	inverse	variation	equation,	
replace	the	variables	by	the	given	values,	and	
solve	for	k.

c	 	Write	the	inverse	variation	equation,	replac-
ing	k	by	its	value.	Substitute	0.02	for	the	
diameter	and	solve	for	the	resistance.

Solution	 	R 5
k

d2

	0.5 5
k

10.012 2

	0.5 5
k

0.0001
	0.00005 5 k

	R 5
0.00005

d 2

	R 5
0.00005
10.022 2

	R 5
0.00005

0.0004
	R 5 0.125

	 	 The	resistance	is	0.125	ohm.

Solutions to Chapter 8 “You Try It”

SecTIon 8.1

You Try It 1	 33%	means	33	out	of	100.
	 	 	33	out	of	every	100	Americans	carry	balances	

up	to	$10,000	on	their	credit	cards.

You Try It 2	 	110% 5 110a 1

100
b 5 a110

100
b 5 1

1

10

	110% 5 110 10.012 5 1.10

You Try It 3	 33
1

3
% 5 33

1

3
a 1

100
b 5

100

3
a 1

100
b

5
100

300
5

1

3

You Try It 4	 0.8% 5 0.8 10.012 5 0.008

You Try It 5	
5

7
5

5

7
1100%2 5

500

7
% 5 71

3

7
%

You Try It 6	 1
5

9
5

14

9
5

14

9
1100%2 5

1400

9
% < 155.6%

You Try It 7	
3

5
5

3

5
1100%2 5

300

5
% 5 60%

	 	 60%	of	consumers	have	a	rewards	credit	card.

You Try It 8	 	0.038 5 0.038 1100%2
	 	 	5 3.8%

SecTIon 8.2

You Try It 1

Strategy	 	To	find	the	amount,	use	the	basic	percent	

	 	 equation.	Percent 5 66
2

3
% 5

2

3
,	

	 	 base 5 45,	amount 5 n

Solution	 	Percent # base 5 amount

	 	 	
2

3
1452 5 n

	 	 	30 5 n

	 	 30	is	66
2

3
%	of	45.

You Try It 2

Strategy	 	To	find	the	percent,	use	the	basic	per-
cent	equation.	Percent 5 n,	base 5 40,	
amount 5 25

Solution	 	Percent # base 5 amount
	 	 	n # 40 5 25

	 	 	
40n

40
5

25

40
	 	 	n 5 0.625 5 62.5%

	 	 25	is	62.5%	of	40.

You Try It 3

Strategy	 	To	find	the	base,	use	the	basic	percent

	 	 equation.	Percent 5 16
2

3
% 5

1

6
,	base 5 n,	

	 	 amount 5 15

Solution	 	Percent # base 5 amount

	 	 	
1

6
# n 5 15

	 	 	6 # 1

6
n 5 15 # 6

	 	 	n 5 90

	 	 16
2

3
%	of	90	is	15.

You Try It 4	 	Percent 5 25,	base 5 n,	amount 5 8

	 	 	
25

100
5

8

n
	 	 	25 # n 5 100 # 8
	 	 	25n 5 800

	 	 	
25n

25
5

800

25

        •   R 5 0.5 when d 5 0.01.

        •  Solve for k.

        •  d 5 0.02

        •  Solve for R.
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        •   R 5 0.5 when d 5 0.01.

        •  Solve for k.

        •  d 5 0.02

        •  Solve for R.

Aufmann

For extra support, you can find the complete solutions to 
the YOU TRY IT problems in the back of the text.

493S E C T I O N  8 . 2     The Basic  PercenT equaTion

In most cases, the percent is written as a decimal before the basic percent equation is 
solved. However, some percents are more easily written as a fraction than as a decimal. 
For example,

33
1

3
% 5

1

3
   66

2

3
% 5

2

3
   16

2

3
% 5

1

6
   83

1

3
% 5

5

6

In HOW TO 2, the percent is written as a fraction rather than as a decimal.

 What is 331
3% of 90?

Use the basic percent equation.  Percent # base 5 amount

Percent 5 331
3% 5

1
3, base 5 90, amount 5 n  

1

3
# 90 5 n

  30 5 n

331
3% of 90 is 30.

 The three elements of the basic percent equation are the percent, the base, and the amount. 
If any two elements of the basic percent equation are given, the third element can be 
found.

In HOW TO 1 and HOW TO 2, the unknown was the amount. In HOW TO 3 below, the 
unknown is the percent. In HOW TO 4, the unknown is the base.

 20 is what percent of 32?

Use the basic percent equation.  Percent # base 5 amount

Percent 5 n, base 5 32, amount 5 20  n # 32 5 20

Solve for n by dividing each side of  
32n

32
5

20

32the equation by 32.
  n 5 0.625

Write the decimal as a percent.  n 5 62.5%

20 is 62.5% of 32.

You correctly answered 96 of the 120 questions on an exam. What percent of the ques-
tions did you answer correctly?

Use the basic percent equation.  Percent # base 5 amount

Percent 5 n, base 5 120, amount 5 96  n # 120 5 96

Solve for n by dividing each side of  
120n

120
5

96

120the equation by 120.

  n 5 0.8

Write the decimal as a percent.  n 5 80%

You answered 80% of the questions correctly.

How to 2

How to 3

Apply tHe concept 
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Problems that can be solved using the basic percent equation can also be solved using 
proportions.

The proportion method is based on writing two ratios . One ratio is the percent ratio, writ-
ten as percent

100 . The second ratio is the amount-to-base ratio, written as amount
base . These two 

ratios form the proportion

percent
100

5
amount

base

The proportion method can be illustrated by a diagram. The rectangle at the left is divided 
into two parts. On the left-hand side, the whole rectangle is represented by 100 and the 
part by the percent. On the right-hand side, the whole rectangle is represented by the base 
and the part by the amount. The ratio of the percent to 100 is equal to the ratio of the 
amount to the base.

 When solving a percent problem using the basic percent equation, we first have to identify 
the percent, the base, and the amount. The same is true when solving a percent problem 
using the proportion method. Remember that the base usually follows the word of.

 What is 32% of 85?

Use the proportion method.

Look at the diagram at the left.
Percent 5 32, base 5 85, amount 5 n 

How to 5

60 is 2.5% of what? 16 2
3% of what is 15?

Solution
Use the basic percent equation. 

Percent 5 2.5% 5 0.025, base 5 n, 
amount 5 60

 Percent # base 5 amount
 0.025 # n 5 60

 
0.025n

0.025
5

60

0.025
 n 5 2400

60 is 2.5% of 2400.

Your solution

Solution on p. S23

ExamplE 3 yOu Try IT 3

  OBJECTIVE B	 To	solve	percent	problems	using	proportions

 
percent

100
5

amount

base

 
32

100
5

n

85

 100 32 85

100

Percent Amount

Base
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Why do I have to take this course?  You may have heard that “Math is everywhere.” That 
is probably a slight exaggeration, but math does find its way into many disciplines. There are obvious places 
like engineering, science, and medicine. There are other disciplines such as business, social science, and 
political science where math may be less obvious but still essential. If you are going to be an artist, writer, 
or musician, the direct connection to math may be even less obvious. Even so, as art historians who have 
studied the Mona Lisa have shown, there is a connection to math. But, suppose you find these reasons not 
all that compelling. There is still a reason to learn basic math skills: You will be a better consumer and 
be able to make better financial choices for you and your family. For instance, is it better to buy a car or 
lease a car? Math can provide an answer.

Dick Aufmann Joanne Lockwood

I find math difficult. Why is that? It is true that some people, even very smart people, 
find math difficult. Some of this can be traced to previous math experiences. If your basic skills are lacking, 
it is more difficult to understand the math in a new math course. Some of the difficulty can be attributed to 
the ideas and concepts in math. They can be quite challenging to learn. Nonetheless, most of us can learn 
and understand the ideas in the math courses that are required for graduation. If you want math to be less 
difficult, practice. When you have finished practicing, practice some more. Ask an athlete, actor, singer, 
dancer, artist, doctor, skateboarder, or (name a profession) what it takes to become successful and the one 
common characteristic they all share is that they practiced—a lot.

Ask the Authors!

We have taught math for many years. During that time, we have 
had students ask us a number of questions about mathematics 
and this course. Here you find some of the questions we have 
been asked most often, starting with the big one.

 

Why is math important? As we mentioned earlier, math is found in many fields of study. There 
are, however, other reasons to take a math course. Primary among these reasons is to become a better 
problem solver. Math can help you learn critical thinking skills. It can help you develop a logical plan to solve 
a problem. Math can help you see relationships between ideas and to identify patterns. When employers are 
asked what they look for in a new employee, being a problem solver is one of the highest ranked criteria. 

   

What do I need to do to pass this course? The most important thing you must do is to 
know and understand the requirements outlined by your instructor. These requirements are usually given to 
you in a syllabus. Once you know what is required, you can chart a course of action. Set time aside to study 
and do homework. If possible, choose your classes so that you have a free hour after your math class. Use 
this time to review your lecture notes, rework examples given by the instructor, and begin your homework. 
All of us eventually need help, so know where you can get assistance with this class. This means know-
ing your instructor’s office hours, the hours of the math help center, and how to access available online 
resources. And finally, do not get behind. Try to do some math EVERY day, even if it is for only 20 minutes.
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Among the many questions we ask when we begin the process of revising a text-
book, the most important is, “How can we improve the learning experience for 
the student?” We find answers to this question in a variety of ways, but most 

commonly by talking to students and instructors and by evaluating the written feedback 
we receive from instructors. Bearing this feedback in mind, our ultimate goal as we set 
out to create the sixth edition of Prealgebra: An Applied Approach was to provide stu-
dents with more materials to help them better understand the underlying concepts pre-
sented in this course. As a result, we have made the following changes to the new edition.

New to this edition is the Focus on Success vignette that appears at the beginning 
of each chapter. Focus on Success offers practical tips for improving study habits and 
performance on tests and exams.

We now include an Apply the Concept box within the objectives that teach addi-
tion, subtraction, multiplication, and division. The arithmetic operation is applied to a 
real-world situation so that students can relate the operation to their everyday lives. For 
example, multiplication of whole numbers is applied to determining the total number of 
cans of soda in eight six-packs of soda.

HOW TO examples offer detailed instructions for solving a variety of problems.
The definition and key concept boxes have been enhanced in this edition; they now 

include examples to show how the general case translates to specific cases.
In each exercise set, the first group of exercises is now titled Concept Check. The 

Concept Check exercises focus on the concepts that lie behind the skills developed in 
the section. We consider an understanding of these concepts essential to a student’s suc-
cess in mastering the skills required to complete the exercises that follow.

In the News exercises are application exercises found within most exercise sets. 
These exercises are based on newsworthy data and are drawn from current events.

Every chapter contains Check Your Progress exercises. This feature appears 
approximately mid-chapter and tests students’ understanding of the concepts presented 
to that point in the chapter.

We trust that the new and enhanced features of the sixth edition will help students 
more successfully engage with the content. By narrowing the gap between the concrete 
and the abstract, between the real world and the theoretical, students should more plainly 
see that mastering the skills and topics presented is well within their reach and well worth 
the effort.

New to This Edition
•	 Apply the Concept boxes are provided within objectives that teach arithme-

tic operations.

•	 Concept Check exercises appear at the beginning of each exercise set.

•	 Enhanced definition and key concept boxes now include examples that illus-
trate how the general case applies to specific cases.

•	 The Focus on Success feature at the beginning of each chapter offers prac-
tical guidance to help students develop positive study habits.

•	 Check Your Progress exercises appear approximately mid-chapter and 
test students’ understanding of the concepts presented up to that point in the  
chapter.

Preface

xv
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•	 HOW TO examples offer detailed explanations of problem-solving techniques.

•	 Tips for Success now appear in every chapter.

•	 In the News articles within the exercise sets relate the math skills being 
learned to current events.

•	 Application problems throughout the text have been updated.

•	 Projects or Group Activities are now included at the end of each exercise 
set.

•	 Chapter A, AIM for Success, now appears as the first chapter of the text. 
This chapter describes skills used by students who have been successful in this 
course. Topics include how to stay motivated, making a commitment to suc-
cess, time management, and how to prepare for and take tests. A guide to the 
textbook is included to help students use its features effectively.

•	 More annotations have been added to the worked Examples, to more effectively 
explain the steps of the solutions.

•	 Many of the Chapter Summaries have been expanded to include more en-
tries and more descriptive explanations.

Organizational Changes
We have made the following changes in order to improve the effectiveness of the textbook 
and enhance the student’s learning experience.

•	 In Section 2.1, the introduction to positive and negative numbers has been re-
written. The material is now easier for the student to understand, which will 
result in a better start to the semester!

•	 The introduction to Objective 3.3A has been reorganized and streamlined.

•	 In Section 5.1, the presentation of the Properties of Real Numbers has been re-
organized. Additional examples of each property are provided. The new format 
makes it easier for students to understand and apply the concepts.

•	 Section 5.4 now includes more detailed examples of each Rule for Simplifying 
Exponential Expressions. Section 5.6 provides more detailed examples of the 
Rule for Dividing Exponential Expressions, the Definition of Zero as an Expo-
nent, and the Definition of Negative Exponents.

•	 In Section 5.7, the table for translating verbal phrases into mathematical expres-
sions has been expanded to include more of the verbal phrases students will 
encounter in application problems. The design is more prominent, and the table 
is easier to use as a reference.

•	 Objectives 6.2B and 6.3C now provide a wider range of application problems 
that make use of first-degree equations.

•	 The exposition in Section 6.6 has been expanded to provide more explanation 
and more annotated examples on the important topic of graphing linear equa-
tions in two variables.

•	 Section 7.1 contains a new introduction to the metric system.

•	 Chapter 8, Percent, has been revised substantially. In Section 8.1, the exposition 
was increased from two to four pages to provide a slower and more descriptive 
introduction to the crucial topic of percent. More examples are given in the ex-
position, and additional numbered Examples and You Try Its provide students 
with the exposure they need to understand the concepts. Two pages have been 
added to the Section 8.1 exercise set. The expanded exercise set provides more 
basic, concept-driven exercises; more application problems to help students un-
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derstand how percent is used in the real world; and more practice in writing 
percents as fractions and decimals and in writing fractions and decimals as 
percents.

•	 The topic of the basic percent equation is presented in Section 8.2. In the new 
edition, the exposition is two pages longer, for a slower, more detailed introduc-
tion to solving percent problems.

•	 Three pages have been added to the Section 8.3 exercise set to provide students 
with more practice in solving percent problems. There are more hands-on ex-
ercises; for example, the student is asked to shade a given percent of a grid and 
circle a given percent of a number of objects.

•	 Objective 10.2B has been expanded to provide students with more examples of, 
and practice with, determining the five values that make up a box-and-whiskers 
plot. In Objective 10.2C, the flow and display of the material has been im-
proved. Students will find it easier to follow the steps involved in calculating 
standard deviation.
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86 C H A P T E R  2     Integers

2.1 Introduction to Integers

s e c t i o n

  OBJECTIVE A	 To	identify	the	order	relation	between	two	integers

In Chapter 1, only zero and numbers greater than zero were discussed. In this chapter, 
numbers less than zero are introduced. Phrases such as “7 degrees below zero,” “$50 in 
debt,” and “20 feet below sea level” refer to numbers less than zero.

Numbers greater than zero are called positive numbers. Numbers less than zero are 
called negative numbers.

A positive number can be indicated by placing a plus sign (1) in front of the number. 
For example, we can write 14 instead of 4. Both 14 and 4 represent “positive 4.” Usually, 
however, the plus sign is omitted and it is understood that the number is a positive number.

A negative number is indicated by placing a negative sign (2) in front of the number. The 
number 21 is read “negative one,” 22 is read “negative two,” and so on.

The number line can be extended to the left of zero to show negative numbers.

5−7 73 42 61−6 −5 −4 −3 −1 0−2

The integers are . . . , 24, 23, 22, 21, 0, 1, 2, 3, 4, . . . . The integers to the right of zero 
are the positive integers. The integers to the left of zero are the negative integers. Zero 
is an integer, but it is neither positive nor negative. The point corresponding to 0 on the 
number line is called the origin.

On a number line, the numbers get larger as we move from left to right. The numbers get 
smaller as we move from right to left. Therefore, a number line can be used to visualize 
the order relation between two integers.

Tips for Success
Before you begin a new 
chapter, you should take 
some time to review 
previously learned skills. One 
way to do this is to complete 
the Prep Test. See page 
85. This test focuses on the 
particular skills that will be 
required for the new chapter.

Point of Interest
Chinese manuscripts 
dating from about 250 b.c. 
contain the first recorded 
use of negative numbers. 
However, it was not until late 
in the fourteenth century that 
mathematicians generally 
accepted these numbers.

An Objective-Based Approach
Prealgebra: An Applied Approach is organized around a carefully constructed 
hierarchy of objectives. This “objective-based” approach provides an integrated 
learning path that enables you to find resources such as assessment tools (both  
within the text and online), videos, tutorials, and additional exercises for each  
objective in the text. 
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2.1  EXERCISES

Concept Check
  1.	 	Fill	in	the	blank	with	left	or	right.
	 	 a.	 On	a	number	line,	the	number	28	is	to	the	 	of	the	number	23.
	 	 b.	 On	a	number	line,	the	number	0	is	to	the	 	of	the	number	24.

  2.	 	Fill	in	the	blank	with	,	or	..
	 	 a.	 On	a	number	line,	21	is	to	the	right	of	210,	so	21	 	210.
	 	 b.	 On	a	number	line,	25	is	to	the	left	of	2,	so	25	 	2.

  3.	 	The	opposite	of	a	positive	number	 is	a	 	number.	The	opposite	of	a	
negative	number	is	a	 	number.

  4.	 	In	the	expression	8 2 (22),	the	first	2 sign	is	read	as	 	and	the	second	
2	sign	is	read	as	 .

  5.   The	equation	 025 0 5 5	is	read	“the	 	of	negative	five	is	
five.”

  6.  Evaluate	 02y 0 	for	y 5 26.	 02y 0
	 	 a.	 Replace	y	with	 .	 5 02 1262 0
	 	 b.	 The	opposite	of	26	is	6.	 5 0 0
	 	 c.	 The	absolute	value	of	6	is	6.	 5

Graph	the	number	on	the	number	line.

  7.	 25	 	 8.	 21

    0 1  2  3 4 5 6 −6 −5 −4 −3−2−1     0 1  2  3 4 5 6 −6 −5 −4 −3−2−1

	 9.	 26	 10.	 22

    0 1  2  3 4 5 6 −6 −5 −4 −3−2−1     0 1  2  3 4 5 6 −6 −5 −4 −3−2−1

11.	 x,	for	x 5 5	 12.	 x,	for	x 5 0

    0 1  2  3 4 5 6 −6 −5 −4 −3−2−1     0 1  2  3 4 5 6 −6 −5 −4 −3−2−1

13.	 x,	for	x 5 24	 14.	 x,	for	x 5 23

    0 1  2  3 4 5 6 −6 −5 −4 −3−2−1     0 1  2  3 4 5 6 −6 −5 −4 −3−2−1

  OBJECTIVE A	 To	identify	the	order	relation	between	two	integers

Section exercises are keyed to 
OBJECTIVE STATEMENTS.

Taking the PREP TEST for each chapter will 
help you determine which topics you need to 
study more carefully and which topics you need 
only review. The ANSWERS to the PREP TEST 
provide references to the OBJECTIVES on 
which the exercises are based. 

In every section, an OBJECTIVE 
STATEMENT introduces each new 
topic of discussion. Videos are 
available for each objective.

 
Each Chapter Opener outlines the learning 
OBJECTIVES that appear in each section 
of the chapter. The list of objectives serves 
as a resource to guide you in your study and 
review of the topics.

85

OBJECTIVES

Prep Test

2

Are you ready to succeed in this chapter? Take the Prep Test below  
to find out if you are ready to learn the new material.

	 1.	 Place the correct symbol, , or ., between the two numbers.

	 	 54  45 

	 2.	 What is the distance from 4 to 8 on the number line? 

For Exercises 3 to 6, add, subtract, multiply, or divide.

	 3.	 7654 1 8193 

	 4.	 6097 2 2318 

	 5.	 472 3 56 

	 6.	 144 4 24 

	 7.	 Solve: 22 5 y 1 9 

	 8.	 Solve: 12b 5 60 

	 9.	 	What is the price of a scooter that cost a business $129 and has a markup 
of $43? Use the formula P 5 C 1 M, where P is the price of a product 
to a consumer, C is the cost paid by the store for the product, and M is the 
markup. 

	10.	 Simplify: 18 2 62 2 1 12 4 4 # 32 

Integers

SECTIOn 2.1
A To identify the order relation 

between two integers
B To find the opposite of a 

number
C To evaluate expressions that 

contain the absolute value 
symbol

D To solve application 
problems

SECTIOn 2.2
A To add integers
B To subtract integers
C To solve application 

problems and use formulas

SECTIOn 2.3
A To multiply integers
B To divide integers
C To solve application 

problems

SECTIOn 2.4
A To solve equations
B To solve application 

problems and use formulas

SECTIOn 2.5
A To use the Order of 

Operations Agreement to 
simplify expressions

Have you formed or are you part of a 
study group? Remember that a study 
group can be a great way to stay focused 
on succeeding in this course. You can 
support each other, get help and offer 
help on homework, and prepare for tests 
together. (See Homework Time, page  
AIM-5.)

© iStockphoto.com/CEFutcher

Focus on Success
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A3Answers to selected exercises

Unless otherwise noted, all content on this page is © Cengage Learning.

Chapter 1 test
1.  329,700 [1.3A; You Try It 4]   2.  16,000 [1.3B; Example 10]   3.  4029 [1.2B; HOW TO 11]   4.  x 4y3 [1.3B; You Try It 7]  
5.  Yes [1.2A; Example 5]   6.  3000 [1.1C; Example 9]   7.  7177 , 7717 [1.1A; Example 3]   8.  8490 [1.1B; Example 6]  
9.  three hundred eighty-two thousand nine hundred four [1.1B; Example 5]   10.  2000 [1.2A; Example 1]   11.  11,008 [1.3A; HOW TO 1]  
12.  2,400,000 [1.3A; Example 2]   13.  1, 2, 4, 23, 46, 92 [1.3D; HOW TO 16]   14.  24 # 3 # 5 [1.3D; Example 18]  
15.  30,866 [1.2B; Example 9]   16.  The Commutative Property of Addition [1.2A; Example 2]   17.  897 [1.3C; Example 15]  
18.  26 [1.5A; Example 2]   19.  Girls grow the most between birth and age 1. [1.2B; Example 8]   20.  51 [1.4A; HOW TO 2]  
21.  44 [1.4A; HOW TO 3]   22.  56 [1.5A; Example 3]   23.  7 [1.2A; Example 2]   24.  78 [1.4B; Example 3]  
25.  720 [1.3A; HOW TO 5]   26.  The balance in your account after making the purchase is $556. [1.2C; Example 11]  
27a.  The perimeter is 96 cm.   b.  The area is 576 cm2. [1.3E; HOW TO 19, HOW TO 21]  
28.  The diver’s monthly take-home pay is $4456. [1.2C; Example 11]   29.  There are 465 million more registered users on Facebook than on 
Twitter. [1.2C; Example 11]   30.  The commission earned is $1440. [1.3E; Example 21]  
31.  The value per share of the fund is $11. [1.3E; Example 22]

Answers to Chapter 2 Selected Exercises

prep test
1.  54 . 45 [1.1A]   2.  4 units [1.1A]   3.  15,847 [1.2A]   4.  3779 [1.2B]   5.  26,432 [1.3A]   6.  6 [1.3C]  7. 13 [1.4A]  
8.  5 [1.4A]   9.  $172 [1.2C]   10.  31 [1.5A]

seCtion 2.1
1a.  left   b.  right   3.  negative; positive   5.  absolute value   7. 

0 1  2  3 4 5 6 −6 −5 −4 −3−2−1
  

9. 
0 1  2  3 4 5 6 −6 −5 −4 −3−2−1

   11. 
0 1  2  3 4 5 6 −6 −5 −4 −3−2−1

  

13. 
0 1  2  3 4 5 6 −6 −5 −4 −3−2−1

   15.  1   17.  21   19.  3   21.  A is 24. C is 22.   23.  A is 27. D is 24.  

25.  22 . 25   27.  3 . 27   29.  242 , 27   31.  53 . 246   33.  251 , 220   35.  2131 , 101  
37.  27, 22, 0, 3   39.  25, 23, 1, 4   41.  24, 0, 5, 9   43.  210, 27, 25, 4, 12   45a.  Never true   b.  Sometimes true  
c.  Sometimes true   d.  Always true   47.  245   49.  88   51.  2n   53.  d  55. the opposite of negative thirteen  
57.  the opposite of negative p   59.  five plus negative ten   61.  negative fourteen minus negative three   63.  negative thirteen minus eight  
65.  m plus negative n   67.  7   69.  246   71.  73   73.  z   75.  2p  77. Negative  79. 4  81. 9  83. 11  85. 12  
87.  23   89.  227   91.  25   93.  241   95.  293   97.  10  99. 8  101. 6  103. 0212 0 . 0 8 0   105. 0 6 0 , 0 13 0   
107.  021 0 , 0217 0    109.  0 x 0 5 02x 0    111.  2 0 6 0 , 2 142 , 027 0 , 2 1292    113.  29, 2 027 0 , 2 152 , 0 4 0   
115.  2 0 10 0 , 2 028 0 , 2 1222 , 2 1232 , 0 5 0    117.  The USPS loss as a negative number is 2329,000,000.  
119.  The loss was greater during the first quarter.   121a.  The predicted earnings per share for Mycopen in 2015 are 227¢.  
b.  The predicted earnings per share for Mycopen in 2017 are 240¢.   123.  Yes, Mycopen is predicted to have a profit in 2018.  
125.  The stock that showed the least net change is Stock B.   127.  The wind chill factor is 29°F.   129.  The cooling power is 235°F.  
131.  A temperature of 230°F with a 5-mile-per-hour wind would feel colder than a temperature of 220°F with a 10-mile-per-hour wind.  
133.  11, 211   135.  26, 25, 24, 23, 22, 21, 0, 1, 2, 3, 4, 5, 6   137a.  22 and 6   b.  22 and 8   139.  Answers will vary.

seCtion 2.2
1.  the same; negative   3.  Negative; negative   5.  Negative; minus   7.  (25)   9.  211   11.  25  13. 8  15. 24  17. 22  
19.  29   21.  1   23.  215   25.  0   27.  221   29.  214  31. 19  33. 25  35. 230  37. 9  39. 212  41. 228  
43.  213   45.  218   47.  11   49.  1   51.  x 1 1272    53a.  The total of the U.S. balance of trade with Japan and Mexico is 
2$126,500,000,000.  b. The total of the U.S. balance of trade with Canada and Mexico is 2$94,900,000,000.  
c.  The total of the U.S. balance of trade with Japan and China is 2$333,200,000,000.   55.  5   57.  22   59.  211   61.  217  
63.  The Addition Property of Zero   65.  The Associative Property of Addition   67.  0   69.  18   71.  No   73.  Yes  75. No  
77.  Sometimes true   79.  Always true   81.  23   83.  213   85.  7   87.  0  89. 217  91. 23  93. 12  95. 27  
97.  2106   99.  267   101.  26   103.  215   105.  The difference between the highest and lowest temperatures ever recorded in South 
America is 82°C.   107.  29  109. 11  111. 0  113. 2138  115. 26  117. 13  119. 28  121. 5  123. 2  125. 26  
127.  12   129.  23   131.  18   133.  Yes   135.  No   137.  Yes  139. Sometimes true  
141a.  The difference in elevation between Mt. Aconcagua and Death Valley is 7046 m.   b.  The difference in elevation between Mt. Kilimanjaro 
and Lake Assal is 6051 m.   143.  Europe has the smallest difference between highest and lowest elevations.  
145.  The difference between the average temperatures at 12,000 ft and 40,000 ft is 86°.   147.  The golfer’s score relative to par is 23.  
149a.  The difference between the high and low temperatures in the Unites States on April 2, 2010, was 107°F.   b.  The difference between the 
high and low temperatures in the contiguous 48 states on April 2, 2010, was 100°F.   151.  The distance is 19 units.  
153.  Answers will vary. Possible answers include 21 and 26, 22 and 25, and 23 and 24.
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CheCk Your Progress: ChaPter 2
	 1.	 Graph 23 on the number line.   2. On the number line, which number is 5 units to the

0 1  2  3 4 5 6 −6 −5 −4 −3−2−1
  left of 2?

	 	 	 	

	 3.	 	Place the correct symbol, , or ., between   4. Write the given numbers in order from smallest to
the two numbers.  largest.

	 	 212  216   28, 7, 219, 4 

	 5.	 	Find the opposite of the number.  6.  Write the expression in words.
	 	 a.	 211 b. 13 c. 2m   25 2 (27)

	 7.	 Simplify.  8. Find the absolute value of a. 218 and b. 37.
	 	 a.	 2(242) b. 2(t)   
	 	

	 9.	 Evaluate a.	 0251 0  and b. 2 0 67 0 . 10. Evaluate 2 0 x 0  for x 5 22.
	 	

11.	 	Place the correct symbol, < or >, between  12. Write the given numbers in order from smallest to  
the two numbers.  largest.

	 	 0219 0 0 7 0 	 	 025 0 , 2 1262 , 0 3 0 , 2 028 0 , 2 0 12 0
	 	 	 	

13.	 Add: 28 1 (212) 14. Add: 20 1 (23) 1 (27)

15.	 Subtract: 5 2 40 16. Subtract: 232 2 (216)

17.	 Simplify: 4 2 (215) 2 3 1 7 18. What is 211 minus 16?

19.	 Find the sum of 26, 29, and 14. 20. Evaluate 2x 1 y for x 5 26 and y 5 22.

21.	 Evaluate a 2 (2b) for a 5 25 and b 5 7. 22. Is 27 a solution of the equation 23 5 y 2 4?

23.	 	Temperature Which is the colder temperature, 216°F or 24°F?

24.	 	Temperature Find the temperature after a rise of 8°C from 23°C.

25.	 	Mathematics The distance d between point a and point b on the number line 
is given by the formula d 5 0 a 2 b 0 . Find d when a 5 9 and b 5 25.
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CHAPTER

Key Words Examples

Numbers greater than zero are called positive numbers. Numbers 
less than zero are called negative numbers. [2.1A, p. 86]

9, 87, and 603 are positive numbers.

25, 241, and 2729 are negative numbers.

The integers are . . . , 24, 23, 22, 21, 0, 1, 2, 3, 4, . . . . The 
integers can be defined as the whole numbers and their opposites. 
Positive integers are to the right of zero on the number line. 
Negative integers are to the left of zero on the number line. 
[2.1A, p. 86]

2729, 241, 25, 9, 87, and 603 are integers. 
0 is an integer, but it is neither a positive nor 
a negative integer.

Opposite numbers are two numbers that are the same distance 
from zero on the number line but on opposite sides of zero. The 
opposite of a number is called its additive inverse. [2.1B, p. 88; 
2.2A, p. 100]

8 is the opposite, or additive inverse, of 28.
22 is the opposite, or additive inverse, of 2.

The absolute value of a number is the distance from zero to the 
number on the number line. The absolute value of a number is a posi-
tive number or zero. The symbol for absolute value is “ 0 0 ”. 
[2.1C, p. 89]

0 9 0 5 9

029 0 5 9

2 0 9 0 5 29

Essential Rules and Procedures Examples

Order Relations   a . b if a is to the right of b on the number line.

 a , b if a is to the left of b on the number line. 
 [2.1A, p. 87]

26 . 212
28 , 4

To add integers with the same sign, add the absolute values of 
the numbers. Then attach the sign of the addends. [2.2A, p. 99]

6 1 4 5 10
26 1 1242 5 210

To add integers with different signs, find the absolute values 
of the numbers. Subtract the lesser absolute value from the greater 
absolute value. Then attach the sign of the addend with the greater 
absolute value. [2.2A, p. 99]

26 1 4 5 22
6 1 1242 5 2

To subtract two integers, add the opposite of the second integer 
to the first integer. [2.2B, p. 103]

6 2 4 5 6 1 1242 5 2
6 2 1242 5 6 1 4 5 10
26 2 4 5 26 1 1242 5 210
26 2 1242 5 26 1 4 5 22

2 Summary
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CHAPTER

2 Review Exercises

  1.	 Write the expression 8 2 1212  in words.  	 2.	 Evaluate 2 0236 0 .

  3.  Find the product of 240 and 25.	 	 4.	 Evaluate 2a 4 b for a 5 227 and b 5 23.

  5.  Add: 228 1 14	 	 	 	 6.	 Simplify: 2 12132

  7.  Graph 22 on the number line.		 	 8.	 Solve: 224 5 26y

	 	 0 1  2  3 4 5 6 −6 −5 −4 −3−2−1 	 	 	

  9.  Divide: 251 4 1232 	 	 	 10.	 Find the quotient of 840 and 24.

11.  Subtract: 26 2 1272 2 15 2 12122 	 12.	 Evaluate 2ab for a 5 22 and b 5 29.

13.  Find the sum of 18, 213, and 26.	 14.	 Multiply: 218 142

15.  Simplify:  1222 2 2 1232 2 4 11 2 42 2 # 2 2 6	 16.	 Evaluate 2x 2 y for x 5 21 and y 5 3.

17.	 	  Golf The scores of four golfers after the final 
round of the 2011 Boeing Classic are shown in the 
figure at  the  right. What  is  the difference between 
Tom  Lehman’s  score  and  Mark  Calcavecchia’s 
score? 
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Golfers’ Scores in 2011 Boeing Classic
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C H A P T E R  2     TEST

TEST2
	 1.	 Write	the	expression	23 1 1252 	in	words.	 	 2.	 Evaluate	2 0234 0 .

	 3.	 What	is	3	minus	215?	 1	 	 	 4.	 Evaluate	a 1 b	for	a 5 211	and	b 5 29.

	 5.	 Evaluate	 12x2 12y2 	for	x 5 24	and	y 5 26.	 	 6.	 Identify	the	property	that	justifies	the	statement.

	 	 	 	 	 	 223 1 4 5 4 1 12232
	 	 	 	

	 7.	 What	is	2360	divided	by	230?	 	 8.	 Find	the	sum	of	23,	26,	and	11.

	 9.	 Place	the	correct	symbol	between	the	two	numbers.	 10.	 Subtract:	7 2 1232 2 12

	 	 16	 	219	

11.	 Evaluate	a 2 b 2 c	for	a 5 6,	b 5 22,	and		 12.	 Simplify:	2 12492
c 5 11.	

13.	 Find	the	product	of	50	and	25.	 14.	 Write	the	given	numbers	in	order	from	smallest
	 	 	 	 to	largest.

	 	 	 	 	 	 2 0 5 0 ,	2 12112 ,	 029 0 ,	2 132
	 	 	 	

15.	 Is	29	a	solution	of	the	equation	17 2 x 5 8?	 16.	 On	the	number	line,	which	number	is	2	units	to
	 	 	 	 the	right	of	25?	

17.	 	  Golf The	 scores	 of	 four	 golfers	 af-
ter	 the	 final	 round	 of	 the	 2011	 Wegmans	
LPGA	 Championship	 are	 shown	 in	 the	
figure	at	 the	right.	What	 is	 the	difference	
between	 Taylor	 Leon’s	 score	 and	 Yani	
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143Cumulative  Review exeRCises

	 1.	 Find	the	difference	between	227	and	232.	 	 2.	 Estimate	the	product	of	439	and	28.

	 3.	 Divide:	19,254 4 6	 	 	 	 4.	 Simplify:	16 4 13 1 52 # 9 2 24

	 5.	 Evaluate	2 0282 0 .	 	 	 	 6.	 Write	three	hundred	nine	thousand	four	hundred
	 	 	 	 eighty	in	standard	form.

	 	 	 	

	 7.	 Evaluate	5xy	for	x 5 80	and	y 5 6.	 	 8.	 What	is	2294	divided	by	214?

	 9.	 Subtract:	228 2 12172 	 	 	 10.	 Find	the	sum	of	224,	16,	and	232.

11.	 Find	all	the	factors	of	44.		 	 12.	 Evaluate	x 4y2	for	x 5 2	and	y 5 11.

Cumulative Review Exercises

647F INAL  EXAM

  1.  Estimate the sum of 672, 843, 509, and 417.   2.  Simplify: 18 1 3 16 2 42 2 4 2

  3.  Simplify: 28 2 12132 2 10 1 7   4.  Evaluate 0 a 2 b 0 2 3bc3 for a 5 22, b 5 4, 
    and c 5 21.

    

  5.  What is 53
8 minus 211

16?       6.  Find the quotient of 79 and 56.

FINAL EXAM

At the end of each chapter, you will find 
a CHAPTER SUMMARY containing KEY 
WORDS and ESSENTIAL RULES AND 
PROCEDURES presented in the chapter. Each 
entry includes an objective reference and a 
page reference that show where in the chapter 
the concept was introduced. An example dem-
onstrating the concept is also included.

 
Each CHAPTER TEST is designed to simulate 
a typical test of the concepts covered in the 
chapter. Each ANSWER includes an objective 
reference as well as a reference to a num-
bered Example, You Try It, or HOW TO in the 
text that is similar to the given test question.

A FINAL EXAM is provided following the 
last chapter of the text. The Final Exam is 
designed to simulate a comprehensive exam 
covering all the concepts presented in the text. 
The ANSWERS to the Final Exam questions 
are provided in the appendix at the back of 
the text and include references to the section 
objectives on which the questions are based. 

CUMULATIVE REVIEW EXERCISES, which 
appear at the end of each chapter (beginning 
with Chapter 2), help you maintain previously 
learned skills. The ANSWERS include refer-
ences to the section objectives on which the 
exercises are based. 

CHECK YOUR PROGRESS exercises appear 
approximately mid-chapter and test your 
understanding of the concepts presented up to 
that point in the chapter.

By completing the CHAPTER REVIEW 
EXERCISES, you can practice working on 
problems in an order that is different from 
the order in which they were presented in 
the chapter. The ANSWER to each Chapter 
Review exercise includes a reference to the  
objective on which the exercise is based. This  
reference will help you quickly identify where 
to go if you need further practice with a par-
ticular concept.

An Objective-Based Review
This “objective-based” approach continues through the end-of-chapter review and addresses a broad 
range of study styles by offering a wide variety of review tools.
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When 5 is multiplied by a sequence of decreasing integers, each 
product decreases by 5.
 

The pattern can be continued so that 5 is multiplied by a sequence 
of negative numbers. To maintain the pattern of decreasing by 5, 
the resulting products must be negative.

This example illustrates that the product of a positive number and 
a negative number is negative.

When 25 is multiplied by a sequence of decreasing integers, each 
product increases by 5.
 

The pattern can be continued so that 25 is multiplied by a se-
quence of negative numbers. To maintain the pattern of increasing 
by 5, the resulting products must be positive.

This example illustrates that the product of two negative numbers 
is positive.

The pattern for multiplication shown above is summarized in the following rule for mul-
tiplying integers.

 Find the product of 211 and 25.

A product is the answer to a multiplication problem.
Multiply 211 and 25.
The signs are the same. The product is positive.

211(25) 5 55

How to 1

2.3 Multiplication and Division of Integers

s e c t i o n

  OBJECTIVE A	 To	multiply	integers

5 132 5 15
5 122 5 10
5 112 5 5
5 102 5 0

5 1212 5 25
5 1222 5 210
5 1232 5 215
5 1242 5 220

25 132 5 215
25 122 5 210
25 112 5 25
25 102 5 0

25 1212 5 5
25 1222 5 10
25 1232 5 15
25 1242 5 20

Rule for Multiplying Two Integers

To multiply two integers with the same sign, multiply the absolute values of the fac-
tors. The product is positive.

To multiply two integers with different signs, multiply the absolute values of the fac-
tors. The product is negative.

EXAMPLES

1. 24 1122 5 248     •  The signs are different. The product is negative.
2. 1262 12152 5 90  •  The signs are the same. The product is positive.

Point of Interest
Operations with negative 
numbers were not accepted 
until the late thirteenth 
century. One of the first 
attempts to prove that the 
product of two negative 
numbers is positive was 
made in the book Ars Magna, 
by Girolamo Cardan, in 1545.

Integrating
technology
To multiply (26)(215) with your 
calculator, enter the following:

6 1/2  3  15 1/2  5

	 26 215

⎫⎪⎬⎪⎭ ⎫⎪⎬⎪⎭
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Figure 2.5 shows the melting points of 
bromine and mercury. The melting point 
of helium is 7 times the melting point 
of mercury. Find the melting point of  
helium.

To find the melting point of helium, multi-
ply the melting point of mercury (239°C) 
by 7.

239(7) 5 2273

The melting point of helium is 2273°C.

The properties of multiplication presented in Chapter 1 hold true for integers as well as 
whole numbers. These properties are restated below.

 Multiply: 2 1232 1252 1272  2 1232 1252 1272
Multiply the first two numbers. 5 26 1252 1272
Then multiply the product by the third number. 5 30 1272
Continue until all the numbers have been multiplied. 5 2210

By the Multiplication Property of One, 1 # 6 5 6 and 1 # x 5 x. Applying the rules for 
multiplication, we can extend this to 21 # 6 5 26 and 21 # x 5 2x.

 Evaluate 2ab for a 5 22 and b 5 29. 
2ab

Replace a with 22 and b with 29. 2 1222 1292
Simplify 2 1222 .  5 2 1292
Multiply.  5 218

 Is 24 a solution of the equation 5x 5 220? 5x 5 220

Replace x by 24 and then simplify. 5 1242 220

The results are equal. 220 5 220

Yes, 24 is a solution of the equation.

Apply the concept 

how to 2

how to 3

how to 4

−40

−30

−20

−10

0

D
eg

re
es
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s

Bromine Mercury

−7

−39

Figure 2.5  Melting Points of Chemi-
cal Elements (in degrees Celsius)

The Multiplication Property    
of Zero a # 0 5 0  or  0 # a 5 0

The Multiplication Property 
of One a # 1 5 a  or  1 # a 5 a

The Commutative Property 
of Multiplication a # b 5 b # a

The Associative Property 
of Multiplication 1a # b2 # c 5 a # 1b # c2
EXAMPLES
1.  28(0) 5 0  2.  24(1) 5 24

3.  (25)(3) 5 3(25)  4.  (26  2)  (21) 5 26  [2  (21)]

take note
When variables are placed 
next to each other, it is 
understood that the operation 
is multiplication. 2ab means 
“the opposite of a times b.”

take note
For HOW TO 2 at the right, 
the product is the same if the 
numbers are multiplied in a 
different order. For instance,

2(23)(25)(27)
 5 2(23)(35)
 5 2(2105)
 5 2210
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The division properties of zero and one, which were presented in Chapter 1, hold true for 
integers as well as whole numbers. These properties are restated here.

 Evaluate a 4 12b2  for a 5 228 and b 5 24.

Replace a with 228 and b with 24.

Simplify 2 1242 .
Divide.

 Is 24 a solution of the equation 220
x 5 5?

Replace x by 24 and then simplify.

The results are equal.

 Yes, 24 is a solution of the equation.

How to 5

How to 6

Division Properties of Zero and One

If a 2 0, 
0
a

5 0. If a 2 0, 
a
a

5 1.

a
1

5 a 
a
0

 is undefined.

EXAMPLES

1. 
0

27
5 0  2. 

23
23

5 1  3. 
29
1

5 29  4. 
218

0
 is undefined.

 
220

x
5 5

 
220

24
5

 5 5 5

a 4 12b2
228 4 12 1242 2

5 228 4 142
5 27

Find the quotient of 223 and 223. What is 0 divided by 217?

1 2

EXAMPLE 5 yOu Try IT 5

Point of Interest
Historical manuscripts 
indicate that mathematics is 
at least 4000 years old. Yet 
it was only 400 years ago 
that mathematicians started 
using variables to stand for 
numbers. Before that time, 
mathematics was written in 
words.

Definition/key concept boxes  
contain examples to illustrate how 
each definition or key concept is 
applied in practice.

TAKE NOTE boxes alert you 
to concepts that require special 
attention.

POINT OF INTEREST boxes, 
which relate to the topic under 
discussion, may be historical  
in nature or of general interest.

Understanding the Concepts
Each of the following features is designed to give you a fuller understanding of the key concepts.

460 C H A P T E R  7     MeasureMent and ProPortion

7.4  EXERCISES

Concept Check
  1.   An equation of  the  form  a

b 5
c
d , which states  that  two ratios or  rates are equal,  is 

called a  . The extremes are the terms   and  , and the 
means are the terms   and  . In a true proportion, the product of the 
means and the product of the extremes are  .

  2.   The  first  step  in  solving  the  proportion  x
85 5

5
17  is  to  write  the  equation  that 

states  that  the  product  of  the  means  equals  the  product  of  the  extremes:   

85 #   5  ? 17.

For Exercises 3 and 4, use the information that Jane ran 4 mi in 50 min. Let n be the 
number of miles Jane can run in 30 min at the same rate.

  3.   To  determine  how  many  miles  Jane  can  run  in  30  min,  solve  the  proportion 
4 mi

50 min
5

mi

 min
.

  4.   To determine how many miles Jane can run in 30 min, one student used the pro-

portion 
4

50
5

n

30
 and a second student used the proportion 

30

n
5

50

4
. Can either of 

these proportions be used to solve this problem?
   

Determine whether the proportion is true or not true.

  5. 
27

8
5

9

4
    6. 

3

18
5

4

19
    7. 

45

135
5

3

9
    8. 

3

4
5

54

72

  9. 
6 min

5 cents
5

30 min

25 cents
  10. 

7 tiles

4 ft
5

42 tiles

20 ft
  11. 

300 ft

4 rolls
5

450 ft

7 rolls
  12. 

$65

5 days
5

$26

2 days

Solve. Round to the nearest hundredth.

13. 
2

3
5

n

15
  14. 

7

15
5

n

15
  15. 

n

5
5

12

25
  16. 

n

8
5

7

8
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  OBJECTIVE A	 To	solve	proportions
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concept check exercises promote 
conceptual understanding. Completing 
these exercises will deepen your  
understanding of the concepts you are 
learning and provide the foundation you 
need to successfully complete the  
remaining exercises in the exercise set.
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To write a fraction as a percent, multiply the fraction by 100%. Because 100% 5
100
100 5 1, 

multiplying a number by 100% is the same as multiplying the number by 1.

 Write 78 as a percent.

Multiply 78 by 100%.  
7

8
5

7

8
1100%2

  5 a7

8
# 100b%

  5
700

8
% 5 87.5%

In a recent year, 1
4 of college students who were credit card holders used a credit card 

to pay for tuition. (Source: American Council on Education) What percent of college 

students who were credit card holders used a credit card to pay for tuition?

Write 14 as a percent by multiplying 14 by 100%. 
1

4
5

1

4
1100%2 5 25%

25% of students who were credit card holders used a credit card to pay for tuition.

How to 3

Apply tHe concept 

Write 0.35% as a decimal.  Write 0.8% as a decimal.

Solution
 0.35% 5 0.35 10.012

 5 0.0035

your solution

Solutions on p. S23

ExAmPlE 4 you TRy iT 4

•   Move the decimal point two 
places to the left.

  OBJECTIVE B	 To	write	fractions	and	decimals	as	percents
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APPLY THE CONCEPT boxes 
illustrate how an arithmetic 
operation is applied to a real-
world situation so that you 
understand how the operation 
is used in everyday life.

17.	
3

8
5

n

12
	 18.	

5

8
5

40
n

	 19.	
3
n

5
7

40
	 20.	

7

12
5

25

n

21.	
16
n

5
25

40
	 22.	

15

45
5

72

n
	 23.	

120
n

5
144

25
	 24.	

65

20
5

14

n

25.	
0.5

2.3
5

n

20
	 26.	

1.2

2.8
5

n

32
	 27.	

0.7

1.2
5

6.4

n
	 28.	

2.5

0.6
5

165

n

29.	
x

6.25
5

16

87
	 30.	

x

2.54
5

132

640
	 31.	

1.2

0.44
5

y

14.2
	 32.	

12.5
y

5
102

55

33.	
n 1 2

5
5

1

2
	 34.	

5 1 n

8
5

3

4
	 35.	

4

3
5

n  2

6
	 36.	

3

5
5

n  7

8

37.	
2

n 1 3
5

7

12
	 38.	

5

n 1 1
5

7

3
	 39.	

7

10
5

3 1 n

2
	 40.	

3

2
5

5 1 n

4

41.	
x  4

3
5

3

4
	 42.	

x  1

8
5

5

2
	 43.	

6

1
5

x  2

5
	 44.	

7

3
5

x  4

8

45.	
5

8
5

2

x  3
	 46.	

5

2
5

1

x  6
	 47.	

3

x  4
5

5

3
	 48.	

8

x  6
5

5

4

49.	 	a.	 Write	a	true	proportion	using	the	numbers	9,	4,	2,	and	18.
	 	 b.	 Write	a	true	proportion	using	only	the	numbers	8,	2,	and	4.

	 	

50.	 	a.	 	Write	a	proportion	in	which	the	product	of	the	means	and	the	product	of	the	
extremes	is	60.

	 	 b.	 	Using	different	numbers	 than	you	used	 in	part	 (a),	write	another	proportion	 in	
which	the	product	of	the	means	and	the	product	of	the	extremes	is	60.
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463S E C T I O N  7 . 4     ProPortions

62.	 Automobile Recall An	 automobile	 recall	 was	 based	 on	 engineering	 tests	 that	
showed	22	defects	in	1000	cars.	At	this	rate,	how	many	defects	would	be	found	in	
125,000	cars?	

63.	 Exercise Walking	5	mi	in	2	h	will	burn	650	calories.	Walking	at	the	same	rate,	
how	many	miles	would	a	person	need	to	walk	to	 lose	1	 lb?	(The	burning	of	3500	
calories	is	equivalent	to	the	loss	of	1	lb.)	Round	to	the	nearest	hundredth.	

64.	 Travel An	account	executive	bought	a	new	car	and	drove	22,000	mi	 in	 the	first	
4	 months.	 At	 the	 same	 rate,	 how	 many	 miles	 will	 the	 account	 executive	 drive	 in	 	
3	years?	

65.	 Elections A	pre-election	survey	showed	that	2	out	of	every	3	eligible	voters	would	
cast	ballots	in	the	county	election.	There	are	240,000	eligible	voters	in	the	county.	
How	many	people	are	expected	to	vote	in	the	election?	

66.	 	Food Waste Using	the	rate	given	in	the	news	clipping	at	the	right,	find	the	cost	
of	food	wasted	by	a.	the	average	family	of	three	and	b.	the	average	family	of	five.

	 	

67.	 Cartography The	scale	on	a	map	is	12	in.	equals	8	mi.	What	is	the	actual	distance	

between	two	points	that	are	1 1
4	in.	apart	on	the	map?	

68.	 Candles A	slow-burning	candle	will	burn	1.5	in.	in	40	min.	How	many	inches	will	
the	candle	burn	in	4	h?	

Critical Thinking
69.	 	Elections A	survey	of	voters	in	a	city	claimed	that	2	people	of	every	5	who	

voted	cast	a	ballot	in	favor	of	city	amendment	A,	and	3	people	of	every	4	who	voted	
cast	a	ballot	against	amendment	A.	Is	this	possible?	Explain	your	answer.	

70.	 Determine	whether	the	statement	is	true	or	false.

	 a.	 A	quotient	 1a 4 b2 	is	a	ratio.	 	 b.	 If	ab 5
c
d ,	then	ba 5

d
c .	

	 c.	 If	ab 5
c
d ,	then	ac 5

b
d .	 	 d.	 If	ab 5

c
d ,	then	ad 5

c
b.	

71.	  Lotteries Three	people	put	their	money	together	to	buy	lottery	tickets.	The	first	
person	put	in	$25,	the	second	person	put	in	$30,	and	the	third	person	put	in	$35.	One	
of	the	tickets	was	a	winning	ticket.	If	the	winning	ticket	paid	$4.5	million,	what	was	
the	first	person’s	share	of	the	winnings?	

72.	 	 	Nutrition A	pancake	4	in.	in	diameter	contains	5	g	of	fat.	How	many	grams	
of	fat	are	contained	in	a	pancake	6	in.	in	diameter?	Explain	how	you	arrived	at	your	
answer.	

In the NEWS!

How Much Food Do 
You Waste?
In the United States, the 
estimated cost of food 
wasted each year by the 
average family of four is 
$590.
Source: University of Arizona
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THINK ABOUT IT exercises promote deeper 
conceptual understanding. Completing these 
exercises will expand your understanding of 
the concepts being addressed.

463S E C T I O N  7 . 4     ProPortions
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71.	  Lotteries Three	people	put	their	money	together	to	buy	lottery	tickets.	The	first	
person	put	in	$25,	the	second	person	put	in	$30,	and	the	third	person	put	in	$35.	One	
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CRITICAL THINKING exercises may involve 
further exploration or analysis of the topic 
at hand. They may also integrate concepts 
introduced earlier in the text. 

By completing the writing exercises, 
you will improve your communication skills 
while increasing your understanding of 
mathematical concepts.

Application of the Concepts
The section exercises offer many opportunities to put the concepts you are learning into practice.

463S E C T I O N  7 . 4     ProPortions
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how	many	miles	would	a	person	need	to	walk	to	 lose	1	 lb?	(The	burning	of	3500	
calories	is	equivalent	to	the	loss	of	1	lb.)	Round	to	the	nearest	hundredth.	
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IN THE NEWS exercises help you understand 
the importance of mathematics in our  
everyday world. These application exercises 
are based on information taken from popular 
media sources such as newspapers,  
magazines, and the Internet.

Working through the application exercises 
that contain real data  will prepare you 
to answer questions and solve problems that 
you encounter outside of class, using facts 
and information that you gather on your own.
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AIM-1

OBJECTIVES

Prep Test

A

Are you ready to succeed in this course?  

1.   Read this chapter. Answer all of the questions.
Write down your answers on paper.

2.  Write down your instructor’s name.

3.  Write down the classroom number.

4.  Write down the days and times the class meets.

5.  Bring your textbook, a notebook, and a pen or pencil to every class.

6.  Be an active participant, not a passive observer.

AIM for Success

SECTIOn A.1 
•	 Get	Ready
•	 Motivate	Yourself
• Develop	a	“Can	Do”	Attitude	

Toward	Math
•	 Strategies	for	Success
•	 Time	Management
•	 Habits	of	Successful	Students

SECTIOn A.2
•	 Get	the	Big	Picture
•	 Understand	the	Organization
•	 Use	the	Interactive	Method
•	 Use	a	Strategy	to	Solve	Word	

Problems
•	 Ace	the	Test
•	 Ready,	Set,	Succeed!

This	important	chapter	describes	study	
skills	that	are	used	by	students	who	have	
been	successful	in	this	course.		Chapter	
A	covers	a	wide	range	of	topics	that	focus	
on	what	you	need	to	do	to	succeed	in	this	
class.		It	includes	a	complete	guide	to	the	
textbook	and	how	to	use	its	features	to	
become	a	successful	student.

hxdbzxy/Shutterstock.com

Focus on Success
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85

OBJECTIVES

Prep Test

2

Are you ready to succeed in this chapter? Take the Prep Test below  
to find out if you are ready to learn the new material.

	 1.	 Place the correct symbol, , or ., between the two numbers.

	 	 54  45 

	 2.	 What is the distance from 4 to 8 on the number line? 

For Exercises 3 to 6, add, subtract, multiply, or divide.

	 3.	 7654 1 8193 

	 4.	 6097 2 2318 

	 5.	 472 3 56 

	 6.	 144 4 24 

	 7.	 Solve: 22 5 y 1 9 

	 8.	 Solve: 12b 5 60 

	 9.	 	What is the price of a scooter that cost a business $129 and has a markup 
of $43? Use the formula P 5 C 1 M, where P is the price of a product 
to a consumer, C is the cost paid by the store for the product, and M is the 
markup. 

	10.	 Simplify: 18 2 62 2 1 12 4 4 # 32 

Integers

SECTIOn 2.1
A To identify the order relation 

between two integers
B To find the opposite of a 

number
C To evaluate expressions that 

contain the absolute value 
symbol

D To solve application 
problems

SECTIOn 2.2
A To add integers
B To subtract integers
C To solve application 

problems and use formulas

SECTIOn 2.3
A To multiply integers
B To divide integers
C To solve application 

problems

SECTIOn 2.4
A To solve equations
B To solve application 

problems and use formulas

SECTIOn 2.5
A To use the Order of 

Operations Agreement to 
simplify expressions

Have you formed or are you part of a 
study group? Remember that a study 
group can be a great way to stay focused 
on succeeding in this course. You can 
support each other, get help and offer 
help on homework, and prepare for tests 
together. (See Homework Time, page  
AIM-5.)

© iStockphoto.com/CEFutcher

Focus on Success
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Focus on Study Skills
An emphasis on setting a foundation of good study habits is woven into the text.

 

Focus on success appears at the 
start of each Chapter Opener. These tips 
are designed to help you make the most 
of the text and your time as you progress 
through the course and prepare for tests 
and exams.

Updated!

86 C H A P T E R  2     Integers

2.1 Introduction to Integers

s e c t i o n

  OBJECTIVE A	 To	identify	the	order	relation	between	two	integers

In Chapter 1, only zero and numbers greater than zero were discussed. In this chapter, 
numbers less than zero are introduced. Phrases such as “7 degrees below zero,” “$50 in 
debt,” and “20 feet below sea level” refer to numbers less than zero.

Numbers greater than zero are called positive numbers. Numbers less than zero are 
called negative numbers.

A positive number can be indicated by placing a plus sign (1) in front of the number. 
For example, we can write 14 instead of 4. Both 14 and 4 represent “positive 4.” Usually, 
however, the plus sign is omitted and it is understood that the number is a positive number.

A negative number is indicated by placing a negative sign (2) in front of the number. The 
number 21 is read “negative one,” 22 is read “negative two,” and so on.

The number line can be extended to the left of zero to show negative numbers.

5−7 73 42 61−6 −5 −4 −3 −1 0−2

The integers are . . . , 24, 23, 22, 21, 0, 1, 2, 3, 4, . . . . The integers to the right of zero 
are the positive integers. The integers to the left of zero are the negative integers. Zero 
is an integer, but it is neither positive nor negative. The point corresponding to 0 on the 
number line is called the origin.

On a number line, the numbers get larger as we move from left to right. The numbers get 
smaller as we move from right to left. Therefore, a number line can be used to visualize 
the order relation between two integers.

Tips for Success
Before you begin a new 
chapter, you should take 
some time to review 
previously learned skills. One 
way to do this is to complete 
the Prep Test. See page 
85. This test focuses on the 
particular skills that will be 
required for the new chapter.

Point of Interest
Chinese manuscripts 
dating from about 250 b.c. 
contain the first recorded 
use of negative numbers. 
However, it was not until late 
in the fourteenth century that 
mathematicians generally 
accepted these numbers.

Chapter A, AIM for Success, 
outlines study skills that are used  
by students who have been  
successful in this course. By  
making Chapter A the first chapter  
of the text, the stage is set for a  
successful beginning to the course.

tips for success boxes outline good 
study habits and function as reminders 
throughout the text.
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493S E C T I O N  8 . 2     The Basic  PercenT equaTion

In most cases, the percent is written as a decimal before the basic percent equation is 
solved. However, some percents are more easily written as a fraction than as a decimal. 
For example,

33
1

3
% 5

1

3
   66

2

3
% 5

2

3
   16

2

3
% 5

1

6
   83

1

3
% 5

5

6

In HOW TO 2, the percent is written as a fraction rather than as a decimal.

 What is 331
3% of 90?

Use the basic percent equation.  Percent # base 5 amount

Percent 5 331
3% 5

1
3, base 5 90, amount 5 n  

1

3
# 90 5 n

  30 5 n

331
3% of 90 is 30.

 The three elements of the basic percent equation are the percent, the base, and the amount. 
If any two elements of the basic percent equation are given, the third element can be 
found.

In HOW TO 1 and HOW TO 2, the unknown was the amount. In HOW TO 3 below, the 
unknown is the percent. In HOW TO 4, the unknown is the base.

 20 is what percent of 32?

Use the basic percent equation.  Percent # base 5 amount

Percent 5 n, base 5 32, amount 5 20  n # 32 5 20

Solve for n by dividing each side of  
32n

32
5

20

32the equation by 32.
  n 5 0.625

Write the decimal as a percent.  n 5 62.5%

20 is 62.5% of 32.

You correctly answered 96 of the 120 questions on an exam. What percent of the ques-
tions did you answer correctly?

Use the basic percent equation.  Percent # base 5 amount

Percent 5 n, base 5 120, amount 5 96  n # 120 5 96

Solve for n by dividing each side of  
120n

120
5

96

120the equation by 120.

  n 5 0.8

Write the decimal as a percent.  n 5 80%

You answered 80% of the questions correctly.

How to 2

How to 3

Apply tHe concept 
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The distance from 0 to 3 on the number line is 3 units. 
The distance from 0 to 23 on the number line is 3 
units. 3 and 23 are the same distance from 0 on the 
number line, but 3 is to the right of 0 and 23 is to the 
left of 0.

Two numbers that are the same distance from zero on the number line but on opposite 
sides of zero are called opposites.

23 is the opposite of 3 and 3 is the opposite of 23.

For any number n, the opposite of n is 2n and the opposite of 2n is n.

We can now define the integers as the whole numbers and their opposites.

A negative sign can be read as “the opposite of.”

2 132 5 23  The opposite of positive 3 is negative 3.

2 1232 5 3  The opposite of negative 3 is positive 3.

Therefore, 2 1a2 5 2a and 2 12a2 5 a.

Note that with the introduction of negative integers and opposites, the symbols 1 and 2 
can be read in different ways.

6 1 2 “six plus two” 1 is read “plus”

12 “positive two” 1 is read “positive”

6 2 2 “six minus two” 2 is read “minus”

22 “negative two” 2 is read “negative”

2 1262   “the opposite of negative six”   2 is read first as “the opposite of” 
and then as “negative”

When the symbols 1 and 2 indicate the operations of addition and subtraction, spaces 
are inserted before and after the symbol. When the symbols 1 and 2 indicate the sign 
of a number (positive or negative), there is no space between the symbol and the number.

  OBJECTIVE B	 To	find	the	opposite	of	a	number

3

0 31 2−2−3 −1

3

Find the opposite number. Find the opposite number.
a.  28  b.  15  c.  a a.  24  b.  213  c.  2b

Solution
a.  8  b.  215  c.  2a

Your solution

Solution on p. S5

ExAmPlE 5 you TRy iT 5

Integrating
Technology
The  1/2  key on your 
calculator is used to find the 
opposite of a number. The 
2  key is used to perform 

the operation of subtraction.
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Problems that can be solved using the basic percent equation can also be solved using 
proportions.

The proportion method is based on writing two ratios . One ratio is the percent ratio, writ-
ten as percent

100 . The second ratio is the amount-to-base ratio, written as amount
base . These two 

ratios form the proportion

percent
100

5
amount

base

The proportion method can be illustrated by a diagram. The rectangle at the left is divided 
into two parts. On the left-hand side, the whole rectangle is represented by 100 and the 
part by the percent. On the right-hand side, the whole rectangle is represented by the base 
and the part by the amount. The ratio of the percent to 100 is equal to the ratio of the 
amount to the base.

 When solving a percent problem using the basic percent equation, we first have to identify 
the percent, the base, and the amount. The same is true when solving a percent problem 
using the proportion method. Remember that the base usually follows the word of.

 What is 32% of 85?

Use the proportion method.

Look at the diagram at the left.
Percent 5 32, base 5 85, amount 5 n 

Solve the proportion for n.

32% of 85 is 27.2.

How to 5

60 is 2.5% of what? 16 2
3% of what is 15?

Solution
Use the basic percent equation. 

Percent 5 2.5% 5 0.025, base 5 n, 
amount 5 60

 Percent # base 5 amount
 0.025 # n 5 60

 
0.025n

0.025
5

60

0.025
 n 5 2400

60 is 2.5% of 2400.

Your solution

Solution on p. S23

ExamplE 3 yOu Try IT 3

  OBJECTIVE B	 To	solve	percent	problems	using	proportions

 
percent

100
5

amount

base

 
32

100
5

n

85

 100 # n 5 32 # 85

 100n 5 2720

 
100n

100
5

2720

100

 n 5 27.2

100

Percent Amount

Base

100%

32% n

85
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S23SolutionS to “You trY it ”

You Try It 4

Strategy	 	To	find	the	resistance:

	 	 c	 	Write	the	basic	inverse	variation	equation,	
replace	the	variables	by	the	given	values,	and	
solve	for	k.

	 	 c	 	Write	the	inverse	variation	equation,	replac-
ing	k	by	its	value.	Substitute	0.02	for	the	
diameter	and	solve	for	the	resistance.

Solution	 	R 5
k

d2

	 	 	0.5 5
k

10.012 2

	 	 	0.5 5
k

0.0001
	 	 	0.00005 5 k

	 	 	R 5
0.00005

d 2

	 	
	R 5

0.00005
10.022 2

	 	
	R 5

0.00005

0.0004

	 	
	R 5 0.125

	 	 The	resistance	is	0.125	ohm.

Solutions to Chapter 8 “You Try It”

SecTIon 8.1

You Try It 1	 33%	means	33	out	of	100.
	 	 	33	out	of	every	100	Americans	carry	balances	

up	to	$10,000	on	their	credit	cards.

You Try It 2	 	110% 5 110a 1

100
b 5 a110

100
b 5 1

1

10

	 	 	110% 5 110 10.012 5 1.10

You Try It 3	 33
1

3
% 5 33

1

3
a 1

100
b 5

100

3
a 1

100
b

	 	 5
100

300
5

1

3

You Try It 4	 0.8% 5 0.8 10.012 5 0.008

You Try It 5	
5

7
5

5

7
1100%2 5

500

7
% 5 71

3

7
%

You Try It 6	 1
5

9
5

14

9
5

14

9
1100%2 5

1400

9
% < 155.6%

You Try It 7	
3

5
5

3

5
1100%2 5

300

5
% 5 60%

	 	 60%	of	consumers	have	a	rewards	credit	card.

You Try It 8	 	0.038 5 0.038 1100%2
	 	 	5 3.8%

SecTIon 8.2

You Try It 1

Strategy	 	To	find	the	amount,	use	the	basic	percent	

	 	 equation.	Percent 5 66
2

3
% 5

2

3
,	

	 	 base 5 45,	amount 5 n

Solution	 	Percent # base 5 amount

	 	 	
2

3
1452 5 n

	 	 	30 5 n

	 	 30	is	66
2

3
%	of	45.

You Try It 2

Strategy	 	To	find	the	percent,	use	the	basic	per-
cent	equation.	Percent 5 n,	base 5 40,	
amount 5 25

Solution	 	Percent # base 5 amount
	 	 	n # 40 5 25

	 	 	
40n

40
5

25

40
	 	 	n 5 0.625 5 62.5%

	 	 25	is	62.5%	of	40.

You Try It 3

Strategy	 	To	find	the	base,	use	the	basic	percent

	 	 equation.	Percent 5 16
2

3
% 5

1

6
,	base 5 n,	

	 	 amount 5 15

Solution	 	Percent # base 5 amount

	 	 	
1

6
# n 5 15

	 	 	6 # 1

6
n 5 15 # 6

	 	 	n 5 90

	 	 16
2

3
%	of	90	is	15.

You Try It 4	 	Percent 5 25,	base 5 n,	amount 5 8

	 	 	
25

100
5

8

n
	 	 	25 # n 5 100 # 8
	 	 	25n 5 800

	 	 	
25n

25
5

800

25
	 	 	n 5 32

	 	 8	is	25%	of	32.

        •   R 5 0.5 when d 5 0.01.

        •  Solve for k.

        •  d 5 0.02

        •  Solve for R.
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A taxpayer pays a tax rate of 35% for state and  According to Board-Trac, approximately 19%
federal taxes. The taxpayer has an income of 
$47,500. Find the amount of state and federal 
taxes paid by the taxpayer.

of the country’s 2.4 million surfers are women. 
Estimate the number of female surfers in this 
country. Write the number in standard form.

Strategy
To find the amount, use the basic percent  
equation.
Percent 5 35% 5 0.35, base 5 47,500, 
amount 5 n

Your strategy

Solution
 Percent # base 5 amount
 0.35 # 47,500 5 n

 16,625 5 n

The amount of taxes paid is $16,625.

Your solution

ExAmPlE 8 you TRy iT 8

A department store has a blue blazer on sale for An electrician’s wage this year is $30.13 per hour, 
$114, which is 60% of the original price. What is 
the difference between the original price and the 
sale price?

which is 115% of last year’s hourly wage. What is 
the increase in the hourly wage over the past year?

Strategy
To find the difference between the original price 
and the sale price:

•  Find the original price. Use the basic percent 
equation.

  Percent 5 60% 5 0.60, 
amount 5 114, base 5 n

•  Subtract the sale price from the original price.

Your strategy

Solution
 Percent # base 5 amount

 0.60 # n 5 114

 
0.60n

0.60
5

114

0.60

 n 5 190

190 2 114 5 76

The difference in price is $76.

Your solution

Solutions on p. S24

ExAmPlE 9 you TRy iT 9

•  The original price

•  Subtract the sale price.

524 C H A P T E R  8     Percent

22.	 	An investor earned $937.50 in 75 days on an investment of $50,000. Find the annual 
simple interest rate earned on the investment. 

Critical Thinking
23.	 	a.  Find the difference between the maturity value of a 6-month, $10,000 loan at an 

annual simple interest rate of 8.75% and that of the same loan at an annual simple 
interest rate of 6.25%. 

	 	 b.	 	Find the difference between the monthly payments for the two loans in part (a). 

Projects or Group Activities
24.	 Buying and Maintaining a Car Suppose a student has an after-school job to earn 

money to buy and maintain a car. We will make assumptions about the monthly costs 
in several categories in order to determine how many hours per week the student 
must work to support the car. Assume that the student earns $9.50 per hour.

	 	 a.	 Monthly payment

    Assume that the car cost $8500 with a down payment of $1020. The remainder is 
financed for 3 years at an annual simple interest rate of 9%.

   Monthly payment 5 

	 	 b.	 Insurance

	 	 	 Assume that insurance costs $1500 per year.

   Monthly insurance payment 5 

	 	 c.	 Gasoline
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HOW TO examples provide solutions 
with detailed explanations for selected 
topics in each section.

INTEGRATING TECHNOLOGY margin 
notes offer optional instruction in the use 
of a scientific calculator. 

The EXAMPLE/YOU TRY IT matched 
pairs are designed to actively involve you 
in the learning process. The You Try Its 
are based on the Examples. These  
problems are paired so that you can  
easily refer to the steps in the Example  
as you work through the accompanying 
You Try It. 

Complete, WORKED-OUT SOLUTIONS 
to the You Try Its are included in an  
appendix at the back of the text. Compare 
your solution to the solution given in the 
appendix to obtain immediate feedback 
and reinforcement of the concept you are 
studying.

The PROBLEM-SOLVING APPROACH 
used throughout the text emphasizes the 
importance of problem-solving strategies. 
Model strategies are presented as guides 
for you to follow as you attempt the  
You Try Its that accompany the numbered 
Examples.

PROJECTS OR GROUP ACTIVITIES 
appear at the end of each exercise set.  
Your instructor may assign these  
individually, or you may be asked to  
work through the activities in groups.

Focus on Skills and Problem Solving
The following features exemplify the emphasis on skills and the problem-solving process.

UPDATED!
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Instructor Resources
Annotated Instructor’s Edition (AIE) 
(ISBN 978-1-4354-6256-4)

The Annotated Instructor’s Edition features answers 
to all of the problems in the text, as well as an appen-
dix denoting those problems that can be found in 
Enhanced WebAssign.

PowerLecture with Diploma® 
(ISBN 978-1-285-08985-0)

This DVD provides the instructor with dynamic media 
tools for teaching. Create, deliver, and customize 
tests (both print and online) in minutes with Diploma’s 
Computerized Testing featuring algorithmic equations. 
Easily build solution sets for homework or exams using 
Solution Builder’s online solutions manual. Quickly and 
easily update your syllabus with the Syllabus Creator, 
which was created by the authors and contains the 
new edition’s table of contents.

Complete Solutions Manual (ISBN 978-1-285-09232-4)
Authors: Chris Schroeder, Morehead State University, and 
Jeremiah A. Gilbert, San Bernardino Valley College

The Complete Solutions Manual provides worked-out 
solutions to all of the problems in the text.

Instructor's Resource Binder with Appendix 
(ISBN 978-1-285-16157-0)
Author: Maria H. Andersen, Muskegon Community College; 
Appendices by Richard N. Aufmann, Palomar College,  
and Joanne S. Lockwood, Nashua Community College

Each section of the main text is discussed in uniquely 
designed Teaching Guides that contain tips, examples, 
activities, worksheets, overheads, assessments, and 
solutions to all worksheets and activities. 

Solution Builder
This online instructor database offers complete worked-out 
solutions to all exercises in the text, allowing you to create 
customized, secure solutions printouts (in PDF format) 
matched exactly to the problems you assign in class. For 
more information, visit www.cengage.com/solutionbuilder.

Enhanced WebAssign® (ISBN: 978-0-538-73810-1)
Exclusively from Cengage Learning, Enhanced 
WebAssign combines the exceptional mathematics 
content that you know and love with the most power-
ful online homework solution, WebAssign. Enhanced 
WebAssign engages students with immediate feedback, 
rich tutorial content, and interactive, fully customiz-
able eBooks (YouBook), helping students to develop a 
deeper conceptual understanding of their subject mat-
ter. Online assignments can be built by selecting from 
thousands of text-specific problems or supplemented 
with problems from any Cengage Learning textbook.

  Student Resources
Student Solutions Manual 
(ISBN 978-1-285-09233-1) 
Authors: Chris Schroeder, Morehead State University, 
and Jeremiah A. Gilbert, San Bernardino Valley College

Go beyond answers and improve your grade! This 
manual provides worked-out, step-by-step solu-
tions to the odd-numbered problems in the text. The 
Student Solutions Manual gives you the information 
you need to truly understand how the problems are 
solved.

Student Workbook (ISBN 978-1-285-09235-5)
Author: Maria H. Andersen, Muskegon Community 
College

Get a head start. The Student Workbook contains 
assessments, activities, and worksheets for class-
room discussions, in-class activities, and group 
work.

AIM for Success Student Practice Sheets
(ISBN 978-1-285-16152-5)
Author: Christine S. Verity

AIM for Success Student Practice Sheets provide 
additional problems to help you learn the material.

Enhanced WebAssign (ISBN 978-0-538-73810-1)
Enhanced WebAssign (assigned by the instructor) 
provides you with instant feedback on homework 
assignments. This online homework system is easy 
to use and includes helpful links to textbook  
sections, video examples, and problem-specific 
tutorials.

Additional Resources — 
Get More from Your Textbook!

xxiv    PREFACE

Copyright 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). Editorial review has 
deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



xxv﻿

Acknowledgments
The authors would like to thank the people who have reviewed the sixth edition and  
provided many valuable suggestions.

Becky Bradshaw, Lake Superior College
Harvey Cartine, Warren County Community College
Jim Dawson, College of Southern Idaho
Cindy Dickson, College of Southern Idaho
Estella G. Elliott, College of Southern Idaho
Stephen Ester, Saint Petersburg College
Cassie Firth, Northern Oklahoma College
Lori L. Grady, University of Wisconsin–Whitewater
Nicholas Grener, California State University, East Bay
Ryan Grossman, Ivy Tech Community College–Indiana
Autumn Hoover, Angelo State University
Pat Horacek, Pensacola State College
Kelly Jackson, Camden County College
Thomas Judge, California State University, East Bay
Katy Koe, Lincoln College
William Lind, Bryant and Stratton College
Renee Lustig, LeCordon Bleu College of Culinary Arts
David Maina, Columbia College, Chicago
Connie Meade, College of Southern Idaho
Eugenia M. Moreno, Butte Community College
Dan Quynh Nguyen, California State University, East Bay
Rod Oberdick, Delaware Technical Community College
Scott Phelps, University of La Verne
David Poock, Davenport University
Nolan Thomas Rice, College of Southern Idaho
Daria Santerre, Norwalk Community College
Patricia Shepherd, Ivy Tech Community College
Darlyn Thomas, Hennepin Technical College
Sherri Urcavich, University of Wisconsin–Green Bay
Dr. Pamela D. Walker, Northwestern College
Donna M. Weglarz, Westwood College–DuPage
Lisa Williams, College of the Abermarle
Solomon Lee Willis, Cleveland Community College
Jerry Jacob Woods, Westwood College
Chen Zhixiong, New Jersey City University

Special thanks go to Jean Bermingham for copyediting the manuscript and proofreading 
pages, to Chris Schroeder and Jeremiah Gilbert for preparing the solutions manuals, and 
to Lauri Semarne for her work in ensuring the accuracy of the text. We would also like 
to thank the many people at Cengage Learning who worked to guide the manuscript for 
the sixth edition from development through production.

 

    PREFACE    xxv
Copyright 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). Editorial review has 

deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Index of Applications

xxvi

Accounting, 132, 142, 273, 275, 304
Adopt-a-highway, 439
Advertising, 527
Aerobic exercise, 60
Agriculture, 402, 504, 505, 508
Airline industry, 528, 620, 622
Airports, 400
Air travel, 649
Alternative-fuel vehicles, 507
Alzheimer’s disease, 532
America’s richest billionaires, 7
Amusement parks, 251
Aquariums, 447
Archeology, 352
Arctic ice cap, 512
Arlington National Cemetery, 64
Art, 530
The arts, 15
Assembly work, 183
Asteroids, 183, 634
Astronomy, 40, 352, 360, 361, 370, 

439, 454
Astronautics, 286, 472, 600
Automobile recall, 463
Automotive industry, 459
Automotive repair, 270
Automotive technology, 503
Aviation, 17, 38, 39, 64, 130, 406

Bakeries, 624
Balance of trade, 109
Bank account balances, 608
Banking, 37, 84, 248, 271, 480
Baseball, 235, 476
Basketball, 166, 297, 443, 622, 642
Batteries, 624
Beverages, 438
Bicycles, 40
Bicycling, 228
Biology, 352
Biophysics, 352
Bison, 509
Board games, 185
Boston marathon, 239
Bottled water, 452
Bowling, 11, 614, 643

Boxing, 202
Budgets, 248, 296
Business, 37, 65, 69, 95, 132, 148, 152, 

206, 269, 273, 329, 334, 392, 426, 439, 
468, 471, 512, 528, 643

Buying a car, 144, 524

Cab fares, 393, 394
Calories, 624
Candles, 463
Carbon footprint, 268
Car dealership, 550
Card games, 166
Car leases, 302
Car maintenance, 37, 524
Car mileage, 37
Carpentry, 176, 200, 271, 361, 398, 402, 

435
Car purchases, 267, 512, 524
Car maintenance, 529
Car rentals, 269
Cartography, 184, 463
Catering, 209, 451, 600
Cell phone, 600
Champion trees, 384
Charitable donations, 40
Charities, 430, 504
Chemistry, 105, 106, 116, 140, 302, 304, 

361, 366, 438, 649
Child development, 83
Cholesterol levels, 296
Coins, 238
Coin tosses, 622
College selection, 482
College tuition, 209, 484, 606
Commissions, 84, 490
Communications, 643
Community service, 200, 226
Compensation, 267, 443, 490, 505
Computers, 219, 462
Computer use, 268
Construction, 65, 82, 201, 462, 465, 589
Consulting fees, 65
Consumer debt, 275
Consumerism, 249, 261, 435, 438, 439, 

451, 455, 458, 472, 528, 620

Contractors, 532
Copier service, 306
Cost of living, 179, 208, 301, 609, 624
Cost per mile, 274
Credit cards, 397, 483, 484, 485
Crime, 508
Criminology, 410
Currency, 228
Customer service, 511
Cycling, 357, 361

Data processing, 480
Debit cards, 485
Deep-sea diving, 184, 228, 381, 428, 

470, 600
Demographics, 8, 37, 200, 244, 510
Demography, 504
Depreciation, 381, 384, 494, 508, 511
Diabetes, 505
Dice, 39
Discount, Objective 8.4B; see also 488, 

489, 498, 512, 528, 530, 532, 650
Distance on the number line, 107
Distance between cities, 10, 329, 333, 

335

Earned run average, 464
Earnings per share, 96
Earth science, 453
Economics, 650
Education, 16, 33, 38, 82, 246, 296, 

426, 430, 488, 504, 510, 529, 611, 
613, 614, 616-617, 643

E-filed tax returns, 505
Eggs, 23, 297
Elections, 463, 478, 480, 528, 646
The electorate, 208
Electric cars, 38
Electric current, 468, 470, 471
Electricity, 267, 273, 532, 604
Electronic checks, 268
E-mail, 443, 502
Emergency calls, 610, 643
Employment, 410, 511
Energy, 38, 402, 471
Energy consumption, 27
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Entertainment, 397, 501, 616, 641, 
649

Environmental science, 96-97, 142, 
370

eReader sales, 643
Exchange rates, 263
Exercise, 228, 463
Exercise course, 224

Fast food, 16
The fast-food industry, 165, 613, 614
Federal earnings, 250
Fencing, 31, 228, 438, 596
FICO scores, 296
The film industry, 81, 132, 208, 303, 

430
Financial advice, 166
Financial aid, 402
Finance, 511
Fire science, 503
Fireworks, 503
Fishing, 361, 402
Fish tanks, 591
Food bills, 510
The food industry, 181, 206, 476, 

478, 490
Food mixtures, 357, 360, 366, 368, 

402
Food preferences, 194
Food science, 352
Food service, 452
Food waste, 463
Football, 58, 194, 267, 406, 617, 620
Foreign trade, 600
Fuel consumption, 268, 459, 462, 

480, 611, 612
Fuel efficiency, 8, 209, 268, 411, 

507, 509, 621, 642

Gardening, 50
Gardens, 183
Gasoline prices, 443
Genetics, 361
Gemology, 455
Geography, 16, 17, 37, 112, 166, 

430, 650
Geology, 35, 352
Geometric sequences, 126
Geometry, Chapter 9; see also 29, 

36, 37, 40, 55, 56, 57, 64, 65, 72, 
82, 84, 176, 201, 248, 269, 275, 
304, 333, 334, 341, 345, 361, 366, 
401, 447, 471, 645, 646, 648

Girl Scout cookies, 504

Going green, 268
Gold, 165
Golf, 91, 113, 125, 139, 141, 201, 620, 641
Gravity, 462
Guacamole consumption, 589

Health, 36, 160, 226, 462, 621, 641
Health club memberships, 306
Health insurance, 505
Hiking, 184, 226, 451, 452
History, 16, 144, 182, 302
Home equity, 250
Home maintenance, 580
Home schooling, 503
Horse racing, 202, 447
The hospitality industry, 622
Hospital supplies, 185
Hot air balloons, 591
The hotel industry, 607
Hourly earnings, 255
Household expenses, 52
Household income, 7
The House of Representatives, 17
House painting, 401
Housework, 183
Housing, 510

Ice cream, 620
Incomes, 411, 605
Industrial accidents, 529
Insects, 30
Insurance, 63, 261, 462, 603, 650
Interior decorating, 31, 58, 447, 451, 452, 

455
The Internet, 38, 360
Internet service providers, 624
Investments, 38, 70, 370, 402, 476
iPads, 24
iPods, 72

Jewelry, 504

Labor, 397
The labor force, 650
Land area, 11
Landmarks, 426
Landscaping, 438, 596
Lawn care, 476
Law school, 511
Licensing exams, 621
Life expectancy, 70, 249
Life insurance, 9
Lifestyles, 504
Light, 472

Liver disease, 48
Loans, 65, 72, 198, 273, 381
Lobsters, 503
Lotteries, 463

Magnetism, 472
Management, 529
Manufacturing, 459, 510, 527, 622, 

643, 649
Marathons, 609
Markup, Objective 8.4A; see also 31, 

40, 82, 85, 250, 273, 275, 302, 528, 
530, 532

Marriage, 250
Matchmaking services, 64
Mathematics, 17, 36, 39, 66, 84, 113, 

114, 126, 140, 142
Measurement, 165, 183, 185, 224, 226, 

439, 454, 455, 646
Meat production, 397
Mechanical drawing, 476
Mechanics, 455, 470, 472, 476, 478, 

480, 650
Media consumption, 550
Medicine, 361, 406, 439, 459, 462
Meteorology, 235, 370, 622, 641,  

646
The military, 490, 511, 601
Minimum payments, 239
Mining, 504
Mobility, 187
Monthly payments, 275
Mortgages, 38
Motorcycles, 454
Movie rentals, 512
Movies, 19, 235
Movie theaters, 16
Music, 36, 426
Mutual funds, 66, 84

Nature reserve, 566
Net income, 122, 124, 248
Number problems, 69, 71, 72, 129, 

131, 132, 140, 205, 208, 226, 355, 
356, 357, 358, 359, 360, 366, 368, 
370, 395, 396, 399, 400, 426, 428, 
430

Nutrition, 15, 36, 64, 384, 406, 438, 
462, 463, 530

NYC marathon, 271

The Olympics, 455, 509, 532, 601
Online bill paying, 483
Organic food, 265

Copyright 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). Editorial review has 
deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Index of  appl icat ionsxxviii

Paint, 591, 596
Panama Canal, 589
Parks and recreation, 184
Party planning, 183, 226
Passports, 510
Patios, 596
Pennants, 226
Pets, 488, 505
Physical fitness, 478
Physics, 184, 224, 269, 275, 286, 

302, 304, 306, 352, 384, 385, 389, 
392, 393, 394, 426, 428, 430, 467, 
470, 476, 532, 649

Physiology, 392, 410
Picture frames, 596
Piecework jobs, 224, 226
Pizza, 173, 186, 550
Points, 97
Police officers, 497
Politics, 505, 613, 620
Polo, 182
Population, 17
Population and land allocation, 353
Population density, 443
Populations, 9, 160, 228
Postage stamps, 57
Poverty, 509
Prices, 449, 615
Prices for movie theater tickets, 241
Prime numbers, 66
Probability, Section 10.3; see also 

650
Product coupons, 497
Production line, 152
Profit, 129, 329, 334, 476
Public service, 510
Public transportation, 480

Ranching, 445
Real estate, 144, 183, 200, 452, 612
Recreation, 41
Recycling, 267, 296, 401
Rental cars, 409
Restaurants, 620
Robots, 401
Rocketry, 91, 95

Sailing, 184
Salaries, 65, 130, 267, 624
Sales agent, 144
Sales quotas, 296, 304
Satellites, 635
Savings, 45
Scale drawings, 478
Scheduling, 149, 152
Scholarships, 302
Sewing, 169, 176, 192, 462
Sharing costs, 48
Shipping and handling charges, 239
Silos, 589
Simple interest, Objective 8.5A; see also 

528, 530, 600, 646, 650
Soccer, 18, 478, 496
Social networking websites, 84
Social Security, 443
Sociology, 201, 501
Softball, 462
Sound, 452, 465
Speeding tickets, 292
Sports, 10, 15, 82, 144, 149, 438, 528, 532, 

617
State Board exams, 609
Statistics, 39
Statue of Liberty, 588
Stock market, 100, 642
Stopping distance, 467, 470, 478
Storage tanks, 589
Student debt, 201
Study time, 195
Submarines, 281
Surfers, 498
Swimming, 152

Take-home pay, 84
Taxes, 268, 462, 478, 497, 498, 502, 512, 

600, 649, 650
Technical support, 401
Technology, 352
Telecommunications, 401
Television, 527
Television advertising, 443
Television sales, 619

Temperature, 72, 90, 91, 107, 111, 112, 
113, 114, 118, 120, 125, 126, 129, 
132, 140, 142, 144, 248, 304, 306, 
623

Tennis, 620
Testing, 644
Test scores, 166, 206, 297, 405, 493, 

529, 620, 624, 646
Text messaging, 401
Time, 451
Tourism, 267, 527
Track and field, 410, 411, 620
Trade deficit, 126
Traffic accidents, 16
Transportation, 267
Travel, 58, 66, 72, 82, 183, 463, 471, 

480, 501
Travel expenses, 530
Tsunamis, 285
Turkey consumption, 15
Typing, 470

Union dues, 401
Unit cost, 302
U.S. Postal Service, 65, 95, 601
U.S. Presidents, 619
Utilities, 269, 271, 275

Vacation days, 305, 644
Vehicle maintenance, 452
Voting, 490

Wages, 183, 201, 224, 292, 470, 498, 
507, 510, 528, 529, 621, 624, 646

Wealth, 509
Weights of newborns, 622, 641
Weekly earnings, 43
Wind energy, 502
Wind-powered ships, 504
Wrestling, 224
The work week, 306
Work schedules, 152
World Cup soccer, 410

Zoology, 430

Copyright 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). Editorial review has 
deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



AIM-1

OBJECTIVES

Prep Test

A

Are you ready to succeed in this course?  

1.  �Read this chapter. Answer all of the questions.
Write down your answers on paper.

2.  Write down your instructor’s name.

3.  Write down the classroom number.

4.  Write down the days and times the class meets.

5.  Bring your textbook, a notebook, and a pen or pencil to every class.

6.  Be an active participant, not a passive observer.

AIM for Success

Section A.1 
•	 Get Ready
•	 Motivate Yourself
•	 Develop a “Can Do” Attitude 

Toward Math
•	 Strategies for Success
•	 Time Management
•	 Habits of Successful Students

Section A.2
•	 Get the Big Picture
•	 Understand the Organization
•	 Use the Interactive Method
•	 Use a Strategy to Solve Word 

Problems
•	 Ace the Test
•	 Ready, Set, Succeed!

This important chapter describes study 
skills that are used by students who have 
been successful in this course.  Chapter 
A covers a wide range of topics that focus 
on what you need to do to succeed in this 
class.  It includes a complete guide to the 
textbook and how to use its features to 
become a successful student.

hxdbzxy/Shutterstock.com

Focus on Success
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AIM-2 AIM for Success

A.1 How to Succeed in This Course

s e c t i o n

Get Ready
We are committed to your success in learning mathematics and have developed many 
tools and resources to support you along the way.

Do You Want to excel in this course?
Read on to learn about the skills you’ll need and how best to use this book to get the 
results you want.

We have written this text in an interactive style. More about this later but, in short, this 
means that you are supposed to interact with the text. Do not just read the text! Work 
along with it. Ready? Let’s begin!

Why are you taking this course?
Did you interact with the text, or did you just read the last question? Get some paper and 
a pencil or pen and answer the question. Really—you will have more success in math and 
other courses you take if you actively participate. Now, interact. Write down one reason 
you are taking this course.

Of course, we have no idea what you just wrote, but experience has shown us that many 
of you wrote something along the lines of “I have to take it to graduate” or “It is a pre-
requisite to another course I have to take” or “It is required for my major.” Those reasons 
are perfectly fine. Every teacher has had to take courses that were not directly related to 
his or her major.

Why do you want to succeed in this course?
Think about why you want to succeed in this course. List the reasons here (not in your 
head . . . on the paper!):

One reason you may have listed is that math skills are important in order to be successful 
in your chosen career. That is certainly an important reason. Here are some other reasons.

•  �Math is a skill that applies across careers, which is certainly a benefit in our world of 
changing job requirements. A good foundation in math may enable you to more easily 
make a career change.

•  ��Math can help you learn critical thinking skills, an attribute all employers want.
•  �Math can help you see relationships between ideas and identify patterns.
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AIM-3AIM for Success

Motivate Yourself
You’ll find many real-life problems in this book, relating to sports, money, cars, music, 
and more. We hope that these topics will help you understand how mathematics is used 
in everyday life. To learn all of the necessary skills and to understand how you can apply 
them to your life outside of this course, motivate yourself to learn.

One of the reasons we asked you why you are taking this course was to provide motivation 
for you to succeed. When there is a reason to do something, that task is easier to accom-
plish. We understand that you may not want to be taking this course but, to achieve your 
career goal, this is a necessary step. Let your career goal be your motivation for success.

Make the commitment to succeed! 
With practice, you will improve your math skills. Skeptical? Think about when you first 
learned to drive a car, ride a skateboard, dance, paint, surf, or any other talent that you 
now have. You may have felt self-conscious or concerned that you might fail. But with 
time and practice, you learned the skill.

List a situation in which you accomplished your goal by spending time practicing and 
perfecting your skills (such as learning to play the piano or to play basketball):

You do not get “good” at something by doing it once a week. Practice is the backbone of 
any successful endeavor—including math!

Develop a “Can Do” Attitude Toward Math
You can do math! When you first learned the skills you just listed above, you may not 
have  done them well. With practice, you got better. With practice, you will get better at 
math. Stay focused, motivated, and committed to success.

We cannot emphasize enough how important it is to overcome the “I Can’t Do Math” 
syndrome. If you listen to interviews of very successful athletes after a particularly bad 
performance, you will note that they focus on the positive aspects of what they did, not the 
negative. Sports psychologists encourage athletes always to be positive—to have a “can 
do” attitude. Develop this attitude toward math and you will succeed.

Change your conversation about mathematics. Do not say “I can’t do math,” “I hate math,” 
or “Math is too hard.” These comments just give you an excuse to fail. You don’t want to 
fail, and we don’t want you to fail. Write it down now: I can do math!

Strategies for Success
Prepare to succeed
There are a number of things that may be worrisome to you as you begin a new semester. 
List some of those things now.

Take Note
Motivation alone won’t lead 
to success. For example, 
suppose a person who 
cannot swim is rowed out 
to the middle of a lake and 
thrown overboard. That 
person has a lot of motivation 
to swim, but most likely will 
drown without some help. 
You’ll need motivation and 
learning in order to succeed.
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AIM-4 AIM for Success

Here are some of the concerns expressed by our students.

•  �Tuition
Will I be able to afford school?

•  �Job
I must work. Will my employer give me a schedule that will allow me to go to school?

•  �Anxiety
Will I succeed?

•  �Child care
What will I do with my kids while I’m in class or when I need to study?

•  �Time
Will I be able to find the time to attend class and study?

•  �Degree goals
How long will it take me to finish school and earn my degree?

These are all important and valid concerns. Whatever your concerns, acknowledge them. 
Choose an education path that allows you to accommodate your concerns. Make sure they 
don’t prevent you from succeeding.

Select a course
Many schools offer math assessment tests. These tests evaluate your present math skills. 
They don’t evaluate how smart you are, so don’t worry about your score on the test. If you 
are unsure about where you should start in the math curriculum, these tests can show you 
where to begin. You are better off starting at a level that is appropriate for you than start-
ing with a more advanced class and then dropping it because you can’t keep up. Dropping 
a class is a waste of time and money.

If you have difficulty with math, avoid short courses that compress the class into a few 
weeks. If you have struggled with math in the past, this environment does not give you the 
time to process math concepts. Similarly, avoid classes that meet once a week. The time 
delay between classes makes it difficult to make connections between concepts.

Some career goals require a number of math courses. If that is true of your major, try to take 
a math course every semester until you complete the requirements. Think about it this way. 
If you take, say, French I, and then wait two semesters before taking French II, you may for-
get a lot of material. Math is much the same. You must keep the concepts fresh in your mind.

Time Management
One of the most important requirements in completing any task is to acknowledge the 
amount of time it will take to finish the job successfully. Before a construction company 
starts to build a skyscraper, the company spends months looking at how much time each 
of the phases of construction will take. This is done so that resources can be allocated 
when appropriate. For instance, it would not make sense to schedule the electricians to 
run wiring until the walls are up.

Manage your time! 
We know how busy you are outside of school. Do you have a full-time or a part-time 
job? Do you have children? Do you visit your family often? Do you play school sports or  
participate in the school orchestra or theater company? It can be stressful to balance all of 
the important activities and responsibilities in your life. Creating a time management plan 
will help you schedule enough time to do everything you need to do. Let’s get started.
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AIM-5AIM for Success

First, you need a calendar. You can use a daily planner, a calendar for a smartphone, or an 
online calendar, such as the ones offered by Google, MSN, or Yahoo. It is best to have a 
calendar on which you can fill in daily activities and be able to see a weekly or monthly 
view as well.

Start filling in your calendar now, even if it means stopping right here and finding a  
calendar. Some of the things you might include are:

•  The hours each class meets	 •  Time to eat
•  Time for driving to and from work	 •  Your work schedule

or school	 •  Time for extracurricular activities such
•  Leisure time, an important aspect of		  as sports, music lessons, or volunteer work

a healthy lifestyle	 •  Time for family and friends
•  Time for study. Plan at least one hour	 •  Time for sleep

of study for each hour in class. 	 •  Time for exercise
This is a minimum!	

We really hope you did this. If not, please reconsider. One of the best pathways to suc-
cess is understanding how much time it takes to succeed. When you finish your cal-
endar, if it does not allow you enough time to stay physically and emotionally healthy, 
rethink some of your school or work activities. We don’t want you to lose your job 
because you have to study math. On the other hand, we don’t want you to fail in math 
because of your job.

If math is particularly difficult for you, consider taking fewer course units during the  
semesters you take math. This applies equally to any other subject that you may find diffi-
cult. There is no rule that you must finish college in four years. It is a myth—discard it now.

Now extend your calendar for the entire semester. Many of the entries will repeat, such 
as the time a class meets. In your extended calendar, include significant events that may 
disrupt your normal routine. These might include holidays, family outings, birthdays, 
anniversaries, or special events such as a concert or a football game. In addition to these 
events, be sure to include the dates of tests, the date of the final exam, and dates that 
projects or papers are due. These are all important semester events. Having them on your 
calendar will remind you that you need to make time for them.

Class time
To be successful, attend class. You should consider your commitment to attend class as seri-
ous as your commitment to your job or to keeping an appointment with a dear friend. It is 
difficult to overstate the importance of attending class. If you miss work, you don’t get paid. If 
you miss class, you are not getting the full benefit of your tuition dollar. You are losing money.

If, by some unavoidable situation, you cannot attend class, find out as soon as possible 
what was covered in class. You might:

•  �Ask a friend for notes and the assignment.
•  �Contact your instructor and get the assignment. Missing class is no excuse for not being 

prepared for the next class.
•  �Determine whether there are online resources that you can use to help you with the 

topics and concepts that were discussed in the class you missed.

Going to class is important. Once you are there, participate in class. Stay involved and 
active. When your instructor asks a question, try to at least mentally answer the question. 
If you have a question, ask. Your instructor expects questions and wants you to understand 
the concept being discussed.

Homework Time
In addition to attending class, you must do homework. Homework is the best way to 
reinforce the ideas presented in class. You should plan on at least one to two hours of 

Take Note
Be realistic about how much 
time you have. One gauge 
is that working 10 hours 
per week is approximately 
equivalent to taking one 
three-unit course. If your 
college considers 15 units a 
full load and you are working 
10 hours per week, you 
should consider taking 12 
units. The more you work, the 
fewer units you should take.
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AIM-6 AIM for Success

homework and study for each hour you are in class. We’ve had many students tell us that 
one to two hours seems like a lot of time. That may be true, but if you want to attain your 
goals, you must be willing to devote the time to being successful in this math course.

You should schedule study time just as if it were class time. To do this, write down where 
and when you study best. For instance, do you study best at home, in the library, at the math 
center, under a tree, or somewhere else? Some psychologists who research successful study 
strategies suggest that just by varying where you study, you can increase the effectiveness of a 
study session. While you are considering where you prefer to study, also think about the time 
of day during which your study period will be most productive. Write down your thoughts.

Look at what you have written, and be sure that you can consistently be in your favorite 
study environment at the time you have selected. Studying and homework are extremely  
important. Just as you should not miss class, do not miss study time.

Before we leave this important topic, we have a few suggestions. If at all possible, create 
a study hour right after class. The material will be fresh in your mind, and the immedi-
ate review, along with your homework, will help reinforce the concepts you are learning.

If you can’t study right after class, make sure that you set aside some time on the day of the 
class to review notes and begin the homework. The longer you wait, the more difficult it will 
be to recall some of the important points covered during class. Study math in small chunks—
one hour a day (perhaps not enough for most of us), every day, is better than seven hours in 
one sitting. If you are studying for an extended period of time, break up your study session by 
studying one subject for a while and then moving on to another subject. Try to alternate be-
tween similar or related courses. For instance, study math for a while, then science, and then 
back to math. Or study history for a while, then political science, and then back to history.

Meet some of the people in your class and try to put together a study group. The group 
could meet two or three times a week. During those meetings, you could quiz each other, 
prepare for a test, try to explain a concept to someone else in the group, or get help on a 
topic that is difficult for you.

After reading these suggestions, you may want to rethink where and when you study best. 
If so, do that now. Remember, however, that it is your individual style that is important. 
Choose what works for you, and stick to it.

Habits of Successful Students
There are a number of habits that successful students use. Think about what these might 
be, and write them down.

What you have written is very important. The habits you have listed are probably the 
things you know you must do to succeed. Here is a list of some responses from successful 
students we have known.

•  �Set priorities. You will encounter many distractions during the semester. Do not al-
low them to prevent you from reaching your goal.
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AIM-7AIM for Success

•  �Take responsibility. Your instructor, this textbook, tutors, math centers, and other 
resources are there to help you succeed. Ultimately, however, you must choose to learn. 
You must choose success.

•  �Hang out with successful students. Success breeds success. When you work and 
study with successful students, you are in an environment that will help you succeed. 
Seek out people who are committed to their goals.

•  �Study regularly. We have mentioned this before, but it is too important not to be repeated.

•  �Self test. Once every few days, select homework exercises from previous assignments 
and use them to test your understanding. Try to do these exercises without getting help 
from examples in the text. These self tests will help you gain confidence that you can 
do these types of problems on a test given in class.

•  �Try different strategies. If you read the text and are still having difficulty under-
standing a concept, consider going a step further. Contact the instructor or find a tutor. 
Many campuses have some free tutorial services. Go to the math or learning center. 
Consult another textbook. Be active and get the help you need.

•  �Make flash cards. This is one of the strategies that some math students do not think 
to try. Flash cards are a very important part of learning math. For instance, your in-
structor may use words or phrases such as linear, quadratic, exponent, base, rational, 
and many others. If you don’t know the meanings of these words, you will not know 
what is being discussed.

•  �Plod along. Your education is not a race. The primary goal is to finish. Taking too 
many classes and then dropping some does not get you to the end any faster. Take only 
as many classes as you can successfully manage.

Get the Big Picture
One of the major resources that you will have access to the entire semester is this text-
book. We have written this text with you and your success in mind. The following is a 
guide to the features of this text that will help you succeed.

Actually, we want you to get the really big picture. Take a few minutes to read the table 
of contents. You may feel some anxiety about all the new concepts you will be learning. 
Try to think of this as an exciting opportunity to learn math. Now look through the entire 
book. Move quickly. Don’t spend more than a few seconds on each page. Scan titles, look 
at pictures, and notice diagrams.

Getting this “big picture” view will help you see where this course is going. To reach your 
goal, it’s important to get an idea of the steps you will need to take along the way.

As you look through the book, find topics that interest you. What’s your preference? Rac-
ing? Sailing? TV? Amusement parks? Find the Index of Applications at the front of the 
book, and pull out three subjects that interest you. Write those topics here.

A.2 How to Use This Text  
to Succeed in this Course
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AIM-8 AIM for Success

Understand the Organization
Look again at the Table of Contents. There are 10 chapters in this book. You’ll see that 
every chapter is divided into sections, and each section contains a number of learning 
objectives. Each learning objective is labeled with a letter from A to E. Knowing how 
this book is organized will help you locate important topics and concepts as you’re 
studying.

Before you start a new objective, take a few minutes to read the Objective Statement for 
that objective. Then, browse through the objective material. Especially note the words or 
phrases in bold type—these are important concepts that you’ll need to know as you move 
along in the course. These words are good candidates for flash cards. If possible, include 
an example of the concept on the flash card, as shown at the left.

You will also see important concepts and rules set off in boxes. Here is one about expo-
nents. These rules are also good candidates for flash cards.

Rule for Multiplying Exponential Expressions

If m and n are positive integers, then xm # xn 5 xm 1 n.

Example

Simplify: a4 # a5

 a4 # a5 5 a415    • � This is the product of two exponential expressions with the same 
base. Add the exponents.

 5 a9

Leaf through Section 2.1 of Chapter 2. Write down the words in bold and any concepts or 
rules that are displayed in boxes.

Use the Interactive Method
As we mentioned earlier, this textbook is based on an interactive approach. We want you 
to be actively involved in learning mathematics, and have given you many suggestions for 
getting “hands-on” with this book.

HOW TO  Look on page 493. See the HOW TO 3? A HOW TO introduces a concept (in 
this case, solving a percent problem) and includes a step-by-step solution of the type of 
exercise you will find in the homework.

Flash Card

Rule for Multiplying  
Exponential Expressions

If m and n are integers, 
then x m # x n 5 x m 1n .

Example
a 4 # a 5 5 a 415 5 a 9
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	 20 is what percent of 32?

Use the basic percent equation.�  Percent # base 5 amount

Percent 5 n, base 5 32, amount 5 20�  n # 32 5 20

Solve for n by dividing each side of�  
32n

32
5

20

32the equation by 32.
�  n 5 0.625

Write the decimal as a percent.�  n 5 62.5%

20 is 62.5% of 32.

Grab paper and a pencil and work along as you’re reading through the HOW TO. When 
you’re done, get a clean sheet of paper. Write down the problem and try to complete the 
solution without looking at your notes or at the book. When you’re done, check your  
answer. If you got it right, you’re ready to move on.

Look through the text and find three instances of a HOW TO. Write the concept illus-
trated in each HOW TO here.

Example/You Try It Pair  You’ll need hands-on practice to succeed in mathematics. 
When we show you an example, work it out yourself, right beside the solution. Use the 
Example/You Try It pairs to get the practice you need.

Take a look at page 377. Example 6 and You Try It 6 are shown here.

How to 3

Solve and check: 3y 2 7y 5 8 Solve and check: 
1

3
x 2

5

6
x 5 4

Solution
 3y 2 7y 5 8

 24y 5 8     •  Combine like terms.

 
24y

24
5

8

24
    •  Divide by 24.

 y 5 22

Check:	  3y 2 7y 5 8
	  3 1222 2 7 1222 8
	  26 2 12142 8
	  26 1 14 8
	  8 5 8
22 checks as the solution.

The solution is 22.

Your solution

Solution on p. S17

example 6 you Try it 6
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AIM-10 AIM for Success

You’ll see that each Example is fully worked out. Study the Example by carefully work-
ing through each step. Then, try to complete the You Try It. Use the solution to the Ex-
ample as a model for solving the You Try It. If you get stuck, the solutions to the You Try 
Its are provided in the back of the book. There is a page number directly following the 
You Try It that shows you where you can find the completely-worked-out solution. Use the 
solution to get a hint for the step on which you are stuck. Then, try again!

When you’ve arrived at your solution, check your work against the solution in the back of 
the book. Turn to page S17 to see the solution for You Try It 6.

Remember that sometimes there is more than one way to solve a problem. But your 
answer should always match the answer we’ve given in the back of the book. If you 
have any questions about whether your method will always work, check with your 
instructor.

Use a Strategy to Solve Word Problems 
Learning to solve word problems is one of the reasons you are studying math. This is 
where you combine all of the critical thinking skills you have learned to solve practical 
problems.

Try not to be intimidated by word problems. Basically, what you need is a strategy that 
will help you come up with the equation you will need to solve the problem. When you 
are looking at a word problem, try the following:

•  �Read the problem. This may seem pretty obvious, but we mean really read it. Don’t 
just scan it. Read the problem slowly and carefully.

•  �Write down what is known and what is unknown. Now that you have read the 
problem, go back and write down everything that is known. Next, write down what 
it is you are trying to find. Write this—don’t just think it! Be as specific as you can. 
For instance, if you are asked to find a distance, don’t just write “I need to find the 
distance.” Be specific and write “I need to find the distance between Earth and the 
moon.”

•  �Think of a method to find the unknown. For instance, is there a formula that 
relates the known and unknown quantities? This is certainly the most difficult step. 
Eventually, you must write an equation to be solved.

•  �Solve the equation. Be careful as you solve the equation. There is no sense in get-
ting to this point and then making a careless mistake. The unknown in most word 
problems will include a unit such as feet, dollars, or miles per hour. When you write 
your answer, include the unit. An answer such as 20 doesn’t mean much. Is it 20 feet, 
20 dollars, 20 miles per hour, or something else?

•  �Check your solution. Now that you have an answer, go back to the problem and ask 
yourself whether it makes sense. This is an important step. For instance, if, according 
to your answer, the cost of a car is $2.51, you know that something went wrong.

In this text, the solution of every word problem is broken down into two steps, Strategy 
and Solution. The Strategy consists of the first three steps discussed above. The Solution 
is the last two steps. Here is an Example from page 507 of the text. Because you have not 
yet studied the concepts involved in the problem, you may not be able to solve it. However, 
note the detail in the Strategy. When you do the You Try It following an Example, be sure 
to include your own Strategy. 
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AIM-11AIM for Success

When you have finished studying a section, do the exercises your instructor has se-
lected. Math is not a spectator sport. You must practice every day. Do the homework and 
do not get behind.

Ace the Test
There are a number of features in this text that will help you prepare for a test. These fea-
tures will help you even more if you do just one simple thing: When you are doing your 
homework, go back to each previous homework assignment for the current chapter and 
rework two exercises. That’s right—just two exercises. You will be surprised at how much 
better prepared you will be for a test by doing this.

Here are some additional aids to help you ace the test.

Chapter Summary  Once you’ve completed a chapter, look at the Chapter Summary. 
The Chapter Summary is divided into two sections: Key Words and Essential Rules and 
Procedures. Flip to page 525 to see the Chapter Summary for Chapter 8. The summary 
shows all of the important topics covered in the chapter. Do you see the reference follow-
ing each topic? This reference shows you the objective and page in the text where you can 
find more information on the concept.

Write down one Key Word and one Essential Rule or Procedure. Explain the meaning of 
the reference “8.1A, page 482.”

A sales associate was earning $11.60 per hour An automobile manufacturer increased the average 
before an 8% increase in pay. What is the new 
hourly wage? Round to the nearest cent.

mileage on a car from 17.5 mi/gal to 18.2 mi/gal. 
Find the percent increase in mileage.

Strategy
To find the new hourly wage:

•  �Use the basic percent equation to find the  
increase in pay.

	� Percent 5 8% 5 0.08, base 5 11.60, 
amount 5 n

•  �Add the amount of increase to the original wage.

Your strategy

Solution
 Percent # base 5 amount

 0.08 # 11.60 5 n
 0.93 < n

$11.60 1 $.93 5 $12.53

The new hourly wage is $12.53.

Your solution

Solution on p. S24

example 1 you Try it 1

•  Increase in pay

• � Add the increase to 
the original wage.
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AIM-12 AIM for Success

Chapter Review Exercises  Turn to page 527 to see the Chapter Review Exercises 
for Chapter 8. When you do the review exercises, you’re giving yourself an important 
opportunity to test your understanding of the chapter. The answer to each review exercise 
is given at the back of the book, along with the objective the question relates to. When 
you’re done with the Chapter Review Exercises, check your answers. If you had trouble 
with any of the questions, you can restudy the objectives and retry some of the exercises 
in those objectives for extra help.

Go to the Answer Section at the back of the text. Find the answers for the Chapter Review 
Exercises for Chapter 8. Write down the answer to Exercise 25. Explain the meaning of 
the reference “8.3A.”

Chapter Test  The Chapter Test for each chapter can be found after the Chapter Review 
Exercises and can be used to help you prepare for your exam. The answer to each question 
is given at the back of the book, along with both an objective reference and a reference 
to a HOW TO, Example, or You Try It that the question relates to. Think of these tests 
as “practice runs” for your in-class tests. Take the test in a quiet place, and try to work 
through it in the same amount of time that will be allowed for your actual exam.

The aids we have mentioned above will help you prepare for a test. You should begin 
your review at least two days before the test—three days is better. These aids will get you 
ready for the test.

Here are some suggestions to try while you are actually taking the test.

•  �Try to relax. We know that test situations make some students quite nervous or anx-
ious. These feelings are normal. Try to stay calm and focused on what you know. If you 
have prepared as we have suggested, the answers will begin to come to you.

•  �Scan the test. Get a feeling for the big picture.

•  �Read the directions carefully. Make sure you answer each question fully.

•  �Work the problems that are easiest for you first. This will help you with your 
confidence and help reduce any nervous feelings you may have.

Ready, Set, Succeed!
It takes hard work and commitment to succeed, but we know you can do it! Doing well 
in mathematics is just one step you’ll take on your path to success. Good luck. We wish 
you success.hx
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1

OBJECTIVES

Prep Test

1

Are you ready to succeed in this chapter? Take the Prep Test below to 
find out if you are ready to learn the new material.

	 1.	 Name the number of ◆s shown below. 

		  ◆  ◆  ◆  ◆  ◆  ◆  ◆  ◆

	 2.	 Write the numbers from 1 to 10.

		  1                  10

	 3.	 Match the number with its word form.

		  a.  4	 A.  five

		  b.  2	 B.  one

		  c.  5	 C.  zero

		  d.  1	 D.  four

		  e.  3	 E.  two

		  f.  0	 F.  three

	 4.	 How many American flags contain the color green?

		

	 5.	 Write the number of states in the United States of America as a word, not a 
number.

		

Whole Numbers

Section 1.1
A	 To identify the order relation 

between two numbers
B	 To write whole numbers in 

words, in standard form, and 
in expanded form

C	 To round a whole number to 
a given place value

D	 To solve application 
problems and use statistical 
graphs

Section 1.2
A	 To add whole numbers
B	 To subtract whole numbers
C	 To solve application 

problems and use formulas

Section 1.3
A	 To multiply whole numbers
B	 To simplify expressions that 

contain exponents
C	 To divide whole numbers
D	 To factor numbers and find 

the prime factorization of 
numbers

E	 To solve application 
problems and use formulas

Section 1.4
A	 To solve equations
B	 To solve application 

problems and use formulas

Section 1.5
A	 To use the Order of 

Operations Agreement to 
simplify expressions

Have you read Chapter A, AIM for 
Success? It describes study skills used 
by students who have been successful 
in their math courses. It gives you tips on 
how to stay motivated, how to manage 
your time, and how to prepare for exams. 
Chapter A also includes a complete guide 
to the textbook and how to use its features 
to be successful in this course. It starts on 
page AIM-1.

Andresr/Shutterstock.com

Focus on Success
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2 C H A P T E R  1     Whole Numbers

1.1 Introduction to Whole Numbers

s e c t i o n

	 OBJECTIVE A	 To identify the order relation between two numbers

The natural numbers are 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, . . . .

The three dots mean that the list continues on and on and that there is no largest natural 
number. The natural numbers are also called the counting numbers.

The whole numbers are 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, . . . . Note that the whole numbers 
include the natural numbers and zero.

Just as distances are associated with markings on the edge of a ruler, the whole numbers 
can be associated with points on a line. This line is called the number line and is shown 
below.

140 2 4 6 8 10 121 3 5 7 9 11 13

The arrowhead at the right indicates that the number line continues to the right.

The graph of a whole number is shown by placing a heavy dot on the number line directly 
above the number. Shown below is the graph of 6 on the number line.

140 2 4 6 8 10 121 3 5 7 9 11 13

On the number line, the numbers get larger as we move from left to right. The numbers 
get smaller as we move from right to left. Therefore, the number line can be used to visu-
alize the order relation between two whole numbers.

A number that appears to the right of a given number is greater than the given number. 
The symbol for is greater than is ..

8 is to the right of 3.
8 is greater than 3.
8 . 3

A number that appears to the left of a given number is less than the given number. The 
symbol for is less than is ,.

5 is to the left of 12.
5 is less than 12.
5 , 12

An inequality expresses the relative order of two mathematical expressions. 8 . 3 and 
5 , 12 are inequalities.

140 3 6 9 121 4 7 10 132 5 8 11

140 3 6 9 121 4 7 10 132 5 8 11

Point of Interest
Among the slang words for 
zero are zilch, zip, and goose 
egg. The word love for zero in 
scoring a tennis game comes 
from the French for “the egg”: 
l’oeuf.

Take Note
An inequality symbol, , or ., 
points to the smaller number. 
The symbol opens toward the 
larger number.

Unless otherwise noted, all content on this page is © Cengage Learning.
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3S E C T I O N  1 . 1     Introduction to Whole Numbers

Unless otherwise noted, all content on this page is © Cengage Learning.

When a whole number is written using the digits 0, 1, 2, 3, 4, 5, 6, 7, 8, and 9, it is said 
to be in standard form. The position of each digit in the number determines the digit’s 
place value. The diagram below shows a place-value chart naming the first twelve place 
values. The number 64,273 is in standard form and has been entered in the chart.

In the number 64,273, the position of 
the digit 6 determines that its place 
value is ten-thousands.

When a number is written in standard form, each group of digits separated by a comma is 
called a period. The number 5,316,709,842 has four periods. The period names are shown 
in red in the place-value chart above.

Graph 4 on the number line. Graph 9 on the number line.

Solution 
0 3 6 9 121 4 7 102 5 8 11

Your solution 
0 3 6 9 121 4 7 102 5 8 11

example 1 you Try it 1

Write the given numbers in order from smallest Write the given numbers in order from smallest to
to largest.

16, 5, 47, 0, 83, 29

largest.

52, 17, 68, 0, 94, 3

Solution
0, 5, 16, 29, 47, 83

Your solution

Solutions on p. S1

example 4 you Try it 4

�On the number line, what number is 3 units to On the number line, what number is 4 units to the
the right of 4? left of 11?

Solution  3

0 3 6 9 121 4 7 102 5 8 11

7 is 3 units to the right of 4.

Your solution 

0 3 6 9 121 4 7 102 5 8 11

example 2 you Try it 2

Place the correct symbol, , or ., between the Place the correct symbol, , or ., between the two
two numbers.

a.  38  23          b.  0  54

numbers.

a.  47 . 19    b.  26 . 0

Solution
a.  38 . 23          b.  0 , 54

Your solution

example 3 you Try it 3
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37246

	 OBJECTIVE B	 �To write whole numbers in words, in 
standard form, and in expanded form

Point of Interest
The Romans represented 
numbers using M for 1000, D 
for 500, C for 100, L for 50, X 
for 10, V for 5, and I for 1. For 
example, MMDCCCLXXVI 
represented 2876. The 
Romans could represent any 
number up to the largest they 
would need for their everyday 
life, except zero.
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4 C H A P T E R  1     Whole Numbers
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To write a number in words, start from the left. Name the number in each period. Then 
write the period name in place of the comma.

5,316,709,842 is read “five billion three hundred sixteen million seven hundred nine thou-
sand eight hundred forty-two.”

To write a whole number in standard form, write the number named in each period, and 
replace each period name with a comma.

Six million fifty-one thousand eight hundred seventy-four is written 6,051,874. The zero 
is used as a place holder for the hundred-thousands place.

The whole number 37,286 can be written in expanded form as

30,000 1 7000 1 200 1 80 1 6

The place-value chart can be used to find the expanded form of a number.

Ones
Ten
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68273

Write the number 510,409 in expanded form.

Ones
Ten

s
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904015

3

Ten- 
thousands

7

Thousands

2

Hundreds

8

Tens

6

Ones1 1 1 1

	 30,000	 1	 7000	 1	 200	 1	 80	 1	 6

5

Hundred- 
thousands

1

Ten- 
thousand

0

Thousands

4

Hundreds

0

Tens1 1 1 1

9

Ones1

	 500,000	 1	 10,000	 1	 0	 1	 400	 1	 0	 1	 9

5 500,000 1 10,000 1 400 1 9

Point of Interest
George Washington used a 
code to communicate with his 
men. He had a book in which 
each word or phrase was 
represented by a three-digit 
number. The numbers were 
arbitrarily assigned to each 
entry. Messages appeared as 
a string of numbers and thus 
could not be decoded by the 
enemy.
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5S E C T I O N  1 . 1     Introduction to Whole Numbers

When the distance to the sun is given as 93,000,000 mi, the number represents an ap-
proximation to the true distance. Giving an approximate value for an exact number is 
called rounding. A number is rounded to a given place value.

48 is closer to 50 than it is to 40.  
48 rounded to the nearest ten is 50.

4872 rounded to the nearest ten is 
4870.

4872 rounded to the nearest hundred 
is 4900.

We can round a number to a given place value without using the number line by looking 
at the first digit to the right of the given place value.

Round 12,743 to the nearest hundred.

	 Given place value

12,743

	 4 , 5

�12,743 rounded to the nearest hundred is 12,700.

Write 82,593,071 in words. Write 46,032,715 in words.

Solution
eighty-two million five hundred ninety-three  
thousand seventy-one

Your solution

example 5 you Try it 5

Write four hundred six thousand nine in standard Write nine hundred twenty thousand eight
form. in standard form.

Solution
406,009

Your solution

example 6 you Try it 6

Write 32,598 in expanded form. Write 76,245 in expanded form.

Solution
30,000 1 2000 1 500 1 90 1 8

Your solution

Solutions on p. S1

example 7 you Try it 7

	 OBJECTIVE C	 To round a whole number to a given place value

If the digit to the right of 
the given place value is 
less than 5, replace that 
digit and all digits to the 
right of it by zeros.

40 41 42 43 44 45 46 47 48 49 50

4870 4872 4874 4876 4878 4880

4800 4820 4840 4860 4880 4900

Unless otherwise noted, all content on this page is © Cengage Learning.
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6 C H A P T E R  1     Whole Numbers

Round 46,738 to the nearest thousand.

	 Given place value

46,738  

	 7 . 5

�46,738 rounded to the nearest thousand is 47,000.

	 Round 29,873 to the nearest thousand.

Given place value

29,873

	 8 . 5  Round up by adding 1 to the 9 19 1 1 5 102 .
 Carry the 1 to the ten-thousands place 12 1 1 5 32 .

29,873 rounded to the nearest thousand is 30,000.

How to 1

If the digit to the right of the 
given place value is greater 
than or equal to 5, increase the 
digit in the given place value by 
1, and replace all other digits 
to the right by zeros.

Round 435,278 to the nearest ten-thousand. Round 529,374 to the nearest ten-thousand.

Solution
	 Given place value

435,278  

	 5 5 5

�435,278 rounded to the nearest ten-thousand is 
440,000.

Your solution

example 8 you Try it 8

Round 1967 to the nearest hundred. Round 7985 to the nearest hundred.

Solution
	 Given place value

1967  

	 6 . 5

1967 rounded to the nearest hundred is 2000.

Your solution

Solutions on p. S1

example 9 you Try it 9
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Graphs are displays that provide a pictorial representation of data. The advantage of 
graphs is that they present information in a way that is easily read.

A pictograph uses symbols to represent information. The symbol chosen usually has a 
connection to the data it represents.

 Figure 1.1 represents the net worth of America’s richest billionaires. Each symbol 
represents 10 billion dollars.

Net Worth (in tens of billions of dollars)

Bill Gates $$$$

Christy Walton

Warren Buffett

Larry Ellison

Sheldon Adelson

$$$$ $$$$ $$$$ $$$$ $$$$

$$$$ $$$$ $$$$ $$$$ $$$$

$$$$ $$$$ $$$$ $$$$

$$$$ $$$$ $$$$

$$$$ $$$$

Figure 1.1  Net Worth of America’s Richest Billionaires 
Source: www.Forbes.com

From the pictograph, we can see that Bill Gates has the greatest net worth. Warren Buffett’s 
net worth is $10 billion more than Larry Ellison’s net worth.

 A typical household in the United States has an average after-tax income of $40,550. 
The circle graph in Figure 1.2 represents how this annual income is spent. The com-
plete circle represents the total amount, $40,550. Each sector of the circle represents the 
amount spent on a particular expense.

�From the circle graph, we can see that the 
largest amount is spent on housing. We can 
see that the amount spent on food ($5793) is 
less than the amount spent on transportation 
($7034).

Bill Gates

Housing
$12,827

Transportation
$7034Food

$5793

Other
$4551

Clothing
$2483

Health Care
$2069

Entertainment
$2069

Insurance/
Pensions
$3724

Figure 1.2  Average Annual Expenses 
in a U.S. Household 
Source: American Demographics

	 OBJECTIVE D	 To solve application problems and use statistical graphs
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 The bar graph in Figure 1.3 shows the expected U.S. population aged 100 and over 
for various years.
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Figure 1.3  Expected U.S. Population Aged 100 and 
Over 
Source: Census Bureau

In this bar graph, the horizontal axis is labeled with the year (2020, 2025, 2030, etc.) and 
the vertical axis is labeled with the population. For each year, the height of the bar indi-
cates the population for that year. For example, we can see that the expected population 
aged 100 and over in the year 2030 is 399,000. The graph indicates that the number of people 
aged 100 and over is expected to increase steadily.

A double-bar graph is used to display data for the purposes of comparison. 

 The double-bar graph in Figure 1.4 shows the fuel efficiency of four vehicles, as rat-
ed by the Environmental Protection Agency. These are among the most fuel-efficient 
2011-model-year cars for city and highway mileage.
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Figure 1.4  EPA Fuel Efficiency Ratings

From the graph, we can see that the fuel efficiency of the Ford Fusion Hybrid is less on the 
highway (36 mpg) than it is for city driving (41 mpg).
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The broken-line graph in Figure 1.5 shows the effect of inflation on the value of a 
$100,000 life insurance policy. (An inflation rate of 5 percent is used here.)
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Figure 1.5  Effect of Inflation on the Value of a $100,000 Life 
Insurance Policy 

According to the line graph, after five years the purchasing power of the $100,000 policy 
has decreased to $78,350. We can see that the value of the $100,000 policy keeps decreasing 
over the 20-year period.

 Two broken-line graphs can be used to compare data. Figure 1.6 shows the populations 
of California and Texas. The figures are those of the U.S. Census for the years 1900, 1925, 
1950, 1975, and 2000. The numbers are rounded to the nearest thousand.
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Figure 1.6  Populations of California and Texas 

From the graph, we can see that the population was greater in Texas in 1900 and 1925, while 
the population was greater in California in 1950, 1975, and 2000.
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