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Preface
TO THE INSTRUCTOR

Developmental mathematics course structures, trends, and dynamics continue to evolve and
change, as course redesign trends continue to evolve and change, including the introduction
of new pathways-type courses. Developmental mathematics instructors are increasingly
challenged with helping their students navigate career-oriented math tracks (including
non-STEM and STEM pathways), plus helping students think about selecting a major
and work-force readiness. To help instructors on this front, with this revision of Beginning
Algebra, you'll find a new emphasis on, and integration of, Career Explorations throughout
the text and MyMathLab course.

Additionally, the program retains its hallmark characteristics that have always made
the text so easy to learn and teach from, including its building-block organization. Each
section is written to stand on its own, and every homework set is completely self-testing.
Exercises are paired and graded and are of varying levels and types to ensure that all skills
and concepts are covered. As a result, the text offers students an effective and proven
learning program suitable for a variety of course formats —including lecture-based classes;
computer-lab based or hybrid classes; discussion-oriented, activity-driven classes; modular
and/or self-paced programs; and distance-learning, online programs.

We have visited and listened to teachers across the country and have incorporated a
number of suggestions into this edition to help you with the particular learning-delivery
system at your school. The following pages describe the key changes in this ninth edition.

WHAT'S NEW IN THE NINTH EDITION?

New Career Explorations Interactions for Students

Each chapter begins with a Career Opportunities feature that enables students to personally
investigate possible future career options while putting the math into context. Students are
asked simple, interactive questions prompting them to consider employment opportunities
that perhaps they had never thought possible.

Then, the students are directed to the corresponding Career Exploration Problems
where they can actually solve problems that help them visualize what work would be like in
that career field. This feature opens up possibilities for personal success in future employment.

The Career Exploration Problems are also assignable in MyMathLab, allowing this
feature to be seamlessly integrated with the technology. The problems help to foster active
learning and better understanding of the math concepts.

New Guided Learning Videos

Faculty have asked for specific interactive videos that will clearly show each step of
the key concepts of each chapter. With this revision, you'll find a new series of Guided
Learning Videos that show in a powerful, interactive way how to solve the most important
types of problems contained in each chapter. For student ease, icons throughout the eText
indicate where the videos are available. The eText is clickable, opening the videos on the spot.
Plus, a new Video Workbook with the Math Coach allows students to take notes and practice
by studying and solving problems.

Expanded Video Program @»

In addition to the new Guided Learning Videos with icons throughout the eText, objective-
level video clips have also been added to the MyMathLab course with accompanying
icons throughout the eText. These video additions expand upon an already complete video

viii



lecture series available in MyMathLab. Students and instructors will also find com-
plete Section Lecture Videos, Math Coach Videos, and Chapter Test Prep Videos.

The Math Coach has been expanded within the MyMathLab course, with even
more stepped-out, guided Math Coach problems assignable in MyMathLab.
Within the text, following each Chapter Test, the Math Coach provides students
with a personal office-hour experience by walking them through some helpful
hints to keep them from making common errors on test problems. For additional
help, students can also watch the authors work through these problems on the
accompanying Math Coach videos in the MyMathLab course. Instructors can
also assign the Math Coach problems in MyMathLab and use the companion
Video Workbook with the Math Coach for additional practice and to serve as the
foundation for a course notebook.

Fifteen percent of the exercises throughout the text have been refreshed.
Real-world application problems have been updated throughout the text.

New Use Math to Save Money Animations have been added to the MyMathLab
course. The animations expand upon a favorite feature from the text, allowing stu-
dents to put the math they just learned into context. These newly created anima-
tions are set to music and depict real-life scenarios and real-life people using math
to cut costs and spend less. To ensure that students watch and understand the ani-
mations, there are accompanying Use Math to Save Money homework assignments
available in MyMathLab, which are prebuilt for instructor convenience.

Additionally, we've created an even stronger connection between the approach
that is used to teach the concepts in the text, and the media assets and assignable
exercises within the accompanying MyMathLab course.

To make sure you and your students are getting the most out of the text and the
MyMathLab course, see the following MyMathLab feature descriptions.

Preface
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Get the most out of

MyMathLab is the world’s leading online resource for teaching and learning mathematics.
MyMathLab helps students and instructors improve results and provides engaging
experiences and personalized learning for each student so learning can happen in any
environment. Plus, MyMathLab offers flexible and time-saving course-management features
to allow instructors to easily manage their classes while remaining in complete control,

regardless of course format.

Personalized Support for Students

» MyMathLab comes with many learning resources—eText, animations, videos, and more-all

designed to support your students as they progress through their course.

* The Adaptive Study Plan acts as a personal tutor, updating in real time based on student
performance to provide personalized recommendations on what to work on next.
With the new Companion Study Plan assignments, instructors can now assign the
Study Plan as a prerequisite to a test or quiz, helping to guide students through concepts

they need to master.

* Personalized Homework allows instructors to create homework assighments tailored
to each student’s specific needs by focusing on just the topics students have not yet

mastered.

Used by nearly 4 million students each year, the MyMathLab and MyStatLab family of
products delivers consistent, measurable gains in student learning outcomes, retention,

and subsequent course success.

www.mymathlab.com
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BREAK THROUGH

To improving results

Resources for Success
MyMathLab® Online Course
Beginning Algebra by Tobey/Slater/Blair/Crawford

(access code required)

MyMathLab is available to accompany Pearson’s market-leading text offerings. To give students a
consistent tone, voice, and teaching method, each text’s approach is tightly integrated throughout the
accompanying MyMathLab course, making learning the material as seamless as possible.

New Career Explorations Interactions
CAREER EXPLORATION PROBLEMS

A new integration of Career Explorations

has been added throughout the text and 1 Bachgroond; Landscope Designer. M

MyMathLab course in an interactive format that e EEEE f zeme
engages students and gets them thinking about future Elﬂ:%‘&“ﬁ:d’ﬁi‘t“;if:ﬁ:% > S
career possibilities. Each chapter starts with a Career e T
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New Guided Learning Videos show in a powerful, interactive
way how to solve the most important types of problems in

each chapter. Icons throughout the eText indicate where videos
are available. The eText is clickable, opening videos on the spot.
Plus, a new Video Workbook with the Math Coach ties it all
together and provides opportunity for extra practice.

Divide integers

Objective 4
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New Use Math to Save
Money Animations

These newly created animations, which have been
added to the MyMathLab course, are set to music and
depict real-life scenarios in which people use math to
cut costs and spend less. Accompanying Use Math to
Save Money homework assignments are available in
MyMathLab to help further students’ understanding.

www.mymathlab.com



http://www.mymathlab.com

BREAK THRBUGH

To improving results

Resources for Success

With MyMathLab, students and instructors get a robust course-delivery system, the full Tobey/Slater/Blair/Crawford
eText, and many assignable exercises and media assets. Additionally, MyMathLab also houses these additional
instructor and student resources, making the entire set of resources available in one easy-to-access online location.

Instructor Resources

Annotated Instructor’s Edition

This version of the text includes answers to all exercises
presented in the book, as well as helpful teaching tips. This
resource is available as a hardcopy textbook that you can
request through your Pearson sales representative.

Learning Catalytics™ Integration

Generate class discussion, guide your lecture, and promote
peer-to-peer learning with real-time analytics. MyMathLab now
provides Learning Catalytics—an interactive student-response
tool that uses students’ smartphones, tablets, or laptops to
engage them in more sophisticated tasks and thinking.

Instructors, can

* Pose a variety of open-ended questions that help students
develop critical-thinking skills.

* Monitor responses to find out where students are struggling.

* Use real-time data to adjust instructional strategy and try
other ways of engaging students during class.

* Manage student interactions by automatically grouping
students for discussion, teamwork, and peer-to-peer learning.

Instructor’s Solutions Manual

The Instructor’s Solutions Manual is available for download
from the Pearson Instructor’s Resource Center or within the
MyMathLab course, and it includes detailed, step-by-step
solutions to the even-numbered section exercises as well as
solutions to every exercise (odd and even) in the Classroom
Quiz, mid-chapter reviews, chapter reviews, chapter tests,
cumulative tests, and practice final.

Instructor’s Resource Manual
with Tests and Mini Lectures

Also available for download from the Pearson Instructor’s
Resource Center and within the MyMathLab course, the
Instructor’s Resource Manual includes a mini lecture for each
text section, two short group activities per chapter, three
forms of additional practice exercises, two pretests, six tests,
and two final exams for every chapter, both free response
and multiple choice, as well as two cumulative tests for every
even numbered chapter. The Instructor’s Resource Manual also
contains the answers to all items.

PowerPoint Lecture Slides

Available through www.pearsonhighered.com and in MyMathLab,
these fully editable lecture slides include definitions, key concepts,
and examples for use in a lecture setting.

TestGen

TestGen® (www.pearsoned.com/testgen) enables instructors
to build, edit, print, and administer tests using a computerized
bank of questions developed to cover all the objectives of the
text. TestGen is algorithmically based, allowing instructors to
create multiple but equivalent versions of the same question
or test with the click of a button. Instructors can also modify
test bank questions or add new questions. The software

and test bank are available for download from Pearson’s
Instructor Resource Center.

Student Resources

Student Solutions Manual

The Student Solutions Manual provides worked-out solutions
to all odd-numbered section exercises, even and odd
exercises in the Quick Quiz, mid-chapter reviews, chapter
reviews, chapter tests, Math Coach, and cumulative reviews.
Instructors have the option to make an electronic version
available to students within the MyMathlLab course, or
students can purchase it separately in printed form.

New Video Workbook with

the Math Coach

The new Video Workbook with the Math Coach expands upon
the popular Math Coach workbook format and is correlated
with the new Guided Learning Videos to serve as a video
note-taking and practice guide for students. It is available to
students in electronic form within the MyMathLab course,
and students can also purchase it separately in printed form.

Student Success Module in MyMathLab

This new interactive module is available in the left-hand
navigation of MyMathLab and includes videos, activities, and
post-tests for these three student-success areas:

* Math-Reading Connections, including topics such as
“Using Word Clues” and “Looking for Patterns.”

» Study Skills, including topics such as “Time Management”
and “Preparing for and Taking Exams.”

» College Success, including topics such as “College
Transition” and “Online Learning.”

Instructors can assign these videos and/or activities as media
assignments, along with prebuilt post-tests to make sure students
learn and understand how to improve their skills in these areas.
Instructors can integrate these assignments with their traditional
MyMathLab homework assignments to incorporate student suc-
cess topics into their course, as they deem appropriate.

www.mymathlab.com
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Diagnostic Pretest:
Beginning Algebra

Follow the directions for each question. Simplify each answer.

Chapter 0 L
1 3 1 2
. 3=+ 2= . iply. ( 1— = 2.
1. Add 34 25 2. Multiply. (16)<23>
... 15 3 . 3.
3. Divide. 773 4. Multiply. (1.63)(3.05)
4.
5. Divide. 120 + 0.0006 6. Find 7% of 64,000.
5.
Chapter 1 :
7. Add. =3 + (—4) + (+12) 8. Subtract. —20 — (—23) :
9. Combine. 5x — 6xy — 12x — 8xy 1.
10. Evaluate 2x> — 3x — 4 whenx = —3. 8.
11. Remove the grouping symbols. 2 — 3{5 + 2[x — 4(3 — x)]} g
12. Evaluate. —3(2 — 6)? + (—12) = (—4)
10.
Chapter 2 i
In questions 13-16, solve each equation for x. .
13. 40 + 2x = 60 — 3x 4. 7(3x — 1) =5 + 4(x — 3) 12.
2 3 1 21 4 13.
X — = —x + — 16. —(13x +4) =2
15 "1 65T 6 5 (13x ) 0
. 14.
17. Solve forp. A = 5(131) — 4f)
15.
18. Solve for x and graph the result. 42 — 18x < 48x — 24 18
S A .
Chapter 3 18.
19. The length of a rectangle is 7 meters longer than twice the width. The perimeter
is 46 meters. Find the dimensions.
20. One side of a triangle is triple the second side. The third side is 3 meters longer 19.
than double the second side. Find each side of the triangle if the perimeter of
the triangle is 63 meters. 20.
21. Hector has four test scores of 80, 90, 83, and 92. What does he need to score on
the fifth test to have an average of 86 on the five tests? 21.
22. Marcia invested $6000 in two accounts. One earned 5% interest, while the other 22,

earned 7% interest. After one year, she earned $394 in interest. How much did

she invest in each account?
xiii



23. 23. Melissa has three more dimes than nickels. She has twice as many quarters as
nickels. The value of the coins is $4.20. How many of each coin does she have?

24 24. The drama club put on a play for Thursday, Friday, and Saturday nights. The total
attendance for the three nights was 6210. Thursday night had 300 fewer people
than Friday night. Saturday night had 510 more people than Friday night. How

25. many people came each night?

2t Chapter 4

. 2 3 4 . 36x5y6

27. 25. Multiply. (—2xy~)(—4x°y*) 26. Divide. W

28. 27. Raise to the indicated 28. Evaluate. (—=3)*
power. (—2x%y*)’

29.

29. Multiply. 30. Divide.
30 (3x% + 2x — 5)(4x — 1) (x* +6x? — x —30) = (x — 2)
31. Chapter 5

Factor completely.

32 3L 5x* -5 32, 1% — 12x + 32

3. 33 8¢ —2¢ — 3 34. 3ax — 8b — 6a + 4bx

34.

Solve for x.
35 2 _ ¥+ 8
: 35. 16x” —24x + 9 =0 36. 5 -3
36.
Chapter 6

31. 37. Simplify. 38. Multiply.
x> +3x - 18 6x* —14x — 12 x+3

38. 2x — 6 6x + 4 2x* —2x — 12

29 39. Divide and simplify. 40. Add.

x? x* — 3x 3 4
- +
. X>—4 xX*-5x+6 X2 = Tx+12  x*—9x + 20
40.
41. Solve for x. 42. Simplity.

41. 5 2x 1

2—-—= + =

2 x +1 3 X

9 3

42. X + 2

Xiv



Chapter 7 43.
43. Graph. y =2x — 4 44. Graph. 3x + 4y = —12
Y y
44,
. o
45.

45. What is the slope of a line passing through (6, —2) and (—3,4)?

46.
46. If f(x) = 2x* — 3x + 1, find f(3).
. 1
47. Graph the region. y = 3 +2
y 41.
> X 48.
49.
48. Find the equation of a line with a slope of% that passes through the point (-1, 3).
Chapter 8 0
Solve each system by the appropriate method.
49. Substitution method 50. Addition method
x+y=17 —5x + 4y =8
2x —y = -5 2x +3y =6 51.
51. Any method 52. Any method
2(x —2) =3 1 10
6x = —=3(4 +y) 3 3 59
3 .
5% +y=28
53. Is (2, —3) asolution for the following system?
3x + 5y = -9 53.
2x — 3y =13
54. A man bought three pairs of gloves and four scarves for $53. A woman bought
two pairs of the same-priced gloves and three of the same-priced scarves for 54

$38. How much did each item cost?

XV



55, Chapter 9
55. Evaluate. V121 56. Simplify. \V/125x3y°
56.
57. Multiply and simplity. 58. Rationalize the denominator.
(V2 + V6)(2v2 - 3V6) V5 -V3
V6
57.

59. In the right triangle with sides a, b, and c, find side c if side @ = 4 and

side b = 6.
58.
¢ b
a
9.
60. y varies directly with x. When y = 56, then x = 8. Find y when x = 11.
60.
Chapter 10
In questions 61-64, solve for x.
Bl. 61. 14x* +21x =0 62. 2x* +1=19
62. 5 »
63. 2x* —4x —-5=0 64 x* —x+8=5+6x
3. 65. Graph the equation. y = x*> + 8x + 15
y
64.
> X
65.
66.

66. A rectangle is 4 inches longer in length than in width. The area of the rectangle
is 96 square inches. Find the length and the width of the rectangle.
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CHAPTER

A Brief Review
of Arithmetic
Skills

CAREER OPPORTUNITIES

Banking and Financial
Services

Careers in the banking and financial
services industries offer challenging

and enriching experiences. Whether it

is providing information to consumers
about checking account plans best
suited to their needs, qualifying
someone for a mortgage, or guiding a
client through the intricacies of financial
planning, these services require math
skills of varying levels.

To investigate how the mathematics in this chapter
can help with this field, see the Career Exploration
Problems on page 55.



2 Chapter 0 A Brief Review of Arithmetic Skills

fo.1] Simplifying Fractions @®

Student Learning Objectives

After studying this section, you will
be able to:

n Understand basic mathematical
definitions. @»

E Simplify fractions to lowest terms
using prime numbers. @»

B Convert between improper
fractions and mixed
numbers. @»

n Change a fraction to an
equivalent fraction with a given
denominator. @»

Chapter 0 is designed to give you a mental “warm-up.” In this chapter you’ll be able
to step back a bit and tone up your math skills. This brief review of arithmetic will
increase your math flexibility and give you a good running start into algebra.

B} understanding Basic Mathematical Definitions @®

Whole numbers are the set of numbers 0, 1, 2, 3,4, 5,6, 7,.... They are used to
describe whole objects, or entire quantities.

Fractions are a set of numbers that are used to describe parts of whole quan-
tities. In the object shown in the figure there are four equal parts. The three of the
four parts that are shaded are represented by the fraction % In the fraction % the
number 3 is called the numerator and the number 4, the denominator.

3
4

3 <= Numerator is on the top
4 <= Denominator is on the bottom

The denominator of a fraction shows the number of equal parts in the whole and the

numerator shows the number of these parts being talked about or being used.
Numerals are symbols we use to name numbers. There are many differ-

ent numerals that can be used to describe the same number. We know that 1 = 2,

The fractions 5 and 2 both describe the same number.

Usually, we find it more useful to use fractions that are simplified. A fraction
is considered to be in simplest form or reduced form when the numerator (top) and
the denominator (bottom) have no common divisor other than 1, and the denomi-
nator is greater than 1.

is in simplest form.

2
2 . o . .
1 is not in simplest form, since the numerator and the denominator can
both be divided by 2.

If you get the answer % to a problem, you should state it in simplest form, % The
process of changing ? to } is called simplifying or reducing the fraction.

F] simplifying Fractions to Lowest Terms Using
Prime Numbers @»

Natural numbers or counting numbers are the set of whole numbers excluding 0.
Thus the natural numbers are the numbers 1,2, 3,4, 5,6, . ...

When two or more numbers are multiplied, each number that is multiplied is
called a factor. For example, when we write 3 X 7 X 5, each of the numbers 3,7 and
5 is called a factor.

Prime numbers are natural numbers greater than 1 whose only natural num-
ber factors are 1 and themselves. The number 5 is prime. The only natural number
factors of 5 are 5 and 1.

5=5x%1
The number 6 is not prime. The natural number factors of 6 are 3 and 2 or 6 and 1.
6=3X2 6=6X1

The first 15 prime numbers are

2,3,5,7,11,13,17,19, 23,29, 31, 37, 41, 43, 47.
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Any natural number greater than 1 either is prime or can be written as the
product of prime numbers. For example, we can take each of the numbers 12, 30, 14,
19,and 29 and either indicate that they are prime or, if they are not prime, write them
as the product of prime numbers. We write as follows:

12=2X2X3 30=2X3XS5 14=2x7
19is a prime number. 29 is a prime number.

To reduce a fraction, we use prime numbers to factor the numerator and the
denominator. Write each part of the fraction (numerator and denominator) as a
product of prime numbers. Note any factors that appear in both the numerator (top)
and denominator (bottom) of the fraction. If we divide numerator and denominator
by these values we will obtain an equivalent fraction in simplest form. When the new
fraction is simplified, it is said to be in lowest terms. Throughout this text, to simplify
a fraction will always mean to write the fraction in lowest terms.

Example 1 Simplify each fraction.

14 15 20
(@ - (b) - © -
21 35 70
Solution
(Mlﬂ:ixz:% We factor 14 and factor 21. Then we divide numerator
21 F X3 3 and denominator by 7.
) 15 _ & X3 _ 3 We factor 15 and factor 35. Then we divide numerator
35 &5 X7 7 and denominator by 5.
© @ _ 2X 2 Xy _ g We factor 20 and factor 70. Then we divide numerator
70 7 X 2 X &5 7 anddenominator by both 2 and 5. o

Student Practice 1 Simplify each fraction.

10 24 36
(a) 16 (b) 36 (©) 0

Sometimes when we simplify a fraction, all the prime factors in the top (nu-
merator) are divided out. When this happens, we must remember that a 1 is left in
the numerator.

Example 2 Simplify each fraction.

7 15
(a) o1 (b) 105

Solution

w LoZx1_1 5 FxEXL 1 :
VU~ Fx3 3 105 7x5x3 1

Student Practice 2 Simplify each fraction.

4 25 73
(a) I (b) 125 (o) 146

If all the prime numbers in the bottom (denominator) are divided out, we do
not need to leave a 1 in the denominator, since we do not need to express the answer
as a fraction. The answer is then a whole number and is not usually expressed as a
fraction.
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Example 3 Simplify each fraction.

35 70
(3)7 (b)ﬁ
Solution
35 5X 7 70 TX 5 X 2
@ 5 =2%1=° ® = s xrx1 -

[i=23 student Practice 3 Simplify cach fraction.

18 146 28
(a) 6 (b) E2Y (©) El

Sometimes the fraction we use represents how many of a certain thing are
successful. For example, if a baseball player was at bat 30 times and achieved 12 hits,
we could say that he had a hit 13 of the time. If we reduce the fraction, we could say
he had a hit % of the time.

Example 4 Cindy got 48 out of 56 questions correct on a test. Write this as a frac-
tion in simplest form.

Solution Express as a fraction in simplest form the number of correct responses
out of the total number of questions on the test.
48 2X3X 27X 27X 2 6

48 out of 56 —>% TX 2 X 2 X > 7

Cindy answered the questions correctly g of the time. (u]

[(=33 student Practice 4 The major league pennant winner in 1917 won
56 games out of 154 games played. Express as a fraction in simplest form the
number of games won in relation to the number of games played.

The number one can be expressed as 1, %, %, g, %, and so on, since

1=1_2_6_238
1 2 6 8

We say that these numerals are equivalent ways of writing the number one because
they all express the same quantity even though they appear to be different.

Sidelight: The Multiplicative Identity
When we simplify fractions, we are actually using the fact that we can multiply any
number by 1 without changing the value of that number. (Mathematicians call the
number 1 the multiplicative identity because it leaves any number it multiplies with
the same identical value as before.)
Let’s look again at one of the previous examples.
14 7X2 7 2

== SxZ=1x
21 7x3 773

W

2
3

So we see that
14 _2
21 3

When we simplify fractions, we are using this property of multiplying by 1.

ﬂ Converting Between Improper Fractions
and Mixed Numbers @»

If the numerator is less than the denominator, the fraction is a proper fraction.
A proper fraction is used to describe a quantity smaller than a whole.
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Fractions can also be used to describe quantities larger than a whole. The fol-
lowing figure shows two bars that are equal in size. Each bar is divided into 5 equal
pieces. The first bar is shaded completely. The second bar has 2 of the 5 pieces shaded.

The shaded -in region can be represented by 2 3 srnce 7 of the pieces (each
of which is 5 of a whole box) are shaded. The fraction Z 5 is called an improper
fraction. An improper fraction is one in which the numerator is larger than or
equal to the denominator.

The shaded-in region can also be represented by 1 whole added to § 2 of a whole,
or 1+ 2. This is written as 1% The fraction 12 is called a mixed number A mixed
number consists of a whole number added to a proper fraction (the numerator is
smaller than the denominator) The addition is understood but not written. When
we write 15, it represents 1 + . The numbers 18, 23 2 8l » and 12610 are all mixed
numbers. From the preceding flgure it seems clear that 5= 1 . This suggests that we
can change from one form to the other without changing the Value of the fraction.

From a picture it is easy to see how to change 1mpr0per fractions to mixed
numbers. For example, suppose we start with the fractlon and represent it by the
followrng flgure (where 11 of the pieces, each of which is 3 of a box, are shaded). We
see that 1 = 32 since 3 whole boxes and  of a box are shaded.

Changing Improper Fractions to Mixed Numbers You can follow the
same procedure without a picture. For example, to change 134 to a mixed number, we
can do the following:

11 3 3 3 2 Usetherule for adding fractions (which is discussed
— =S+ >+ >+ S .
3 3 3 3 3 indetailin Section 0.2).
2 3 3
=1+1+1 +§ Writelinplaceofg,sincegz1.
2 o
=3+§ Write 3in place of 1 + 1 + 1.
2 . .
= 35 Use the notation for mixed numbers.

Now that you know how to change improper fractions to mixed numbers and why
the procedure works, here is a shorter method.

TO CHANGE AN IMPROPER FRACTION TO A MIXED NUMBER

1. Divide the denominator into the numerator.
2. The quotient is the whole-number part of the mixed number.

3. The remainder from the division will be the numerator of the fraction.
The denominator of the fraction remains unchanged.

We can write the fraction as a division statement and divide. The arrows show
how to write the mixed number.

7 1 Whole-number part 5 Numerator of fraction
557 L 12
5 5
2 Remainder
7 2
Thus, - = 1.
us, 5 5

5
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11 3 Whole-number part . Numerator of fraction
311 L .3 2
2
2 Remainder
11 2
Thus, — = 3.
us, = 3

Sometimes the remainder is 0. In this case, the improper fraction changes to a
whole number.

Example 5 Change to a mixed number or to a whole number.

7 15
(a) 1 (b) 3
Solution
7 1 15 5
@ -=7+4 47 (b) —=15+3  3)I5
4 3
4 15
3 Remainder 0 Remainder
7 3 15
ThUSZ = 12 Thus ? = 5 (m|

: Student Practice 5 Change to a mixed number or to a whole number.

12 20
@ — (b)

Changing Mixed Numbers to Improper Fractions It is not difficult to
see how to change mixed numbers to improper fractions. Suppose that you wanted
to write 2% as an improper fraction.

2 2

2—=2+ = The meaning of mixed number notation

3 3
2 .
=1+1+§ Sincel +1 =2

3 3 3 1nce —3

When we draw a picture of 2 + 3 + %, we have this figure:

3 3
3 3

W

If we count the shaded parts, we see that

3 3 2 8 2 8
- = ==
3t3t375 Thus 25=7

Now that you have seen how this change can be done, here is a shorter method.

TO CHANGE A MIXED NUMBER TO AN IMPROPER FRACTION

1. Multiply the whole number by the denominator.

2. Add this to the numerator. The result is the new numerator. The denomi-
nator does not change.
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Example 6 Change to an improper fraction.

1 4
(3)37 (b)5§
Solution
1 (BX7)+1 2041 2
@ 37 = 7 B
4 (SXS5)+4 25+4 29
) 55 = 5 T 75 T s -

: Student Practice 6 Change to an improper fraction.

2 3 6 2
@ 3% ®) 15 © 2,7 @ 45

ﬂ Changing a Fraction to an Equivalent Fraction
with a Given Denominator @»

A fraction can be changed to an equivalent fraction with a different denominator by
multiplying both numerator and denominator by the same number.
5 5x2 10 3 3x3 9

6 6x2 12 M =037 o%

§ is equivalent to 9 and é is equivalent to g
6> 12 75 21

We often multiply in this way to obtain an equivalent fraction with a particular
denominator.

Example 7 Find the missing numerator.

3 ? 4 ? 2 !
@572 ®7= 1 ©97 3%
Solution
(a) é _ l Observe th?lt we need to multiply the denominator by 5 to obtain 25.
5 25 So we multiply the numerator 3 by 5 also.
3 %3 = E The desired numerator is 15.
5X5 25
(b) 4 _ 7 Observe that 7 X 2 = 14. We need to multiply the numerator by 2 to
7 14 get the new numerator.
4x2 = i The desired numerator is 8.
7 X2 14
(©) g _ l Observe that 9 X 4 = 36. We need to multiply the numerator by 4 to
9 36 get the new numerator.
2 x4 = é The desired numerator is 8. a
9X4 36

Student Practice 7 Find the missing numerator.

3 ? 5 ? 2 ?
@5~ ) © 775




IOJI Exercises MyMathLab®
Verbal and Writing Skills, Exercises 1-4

1. In the fraction 13, what number is the numerator? 2. In the fraction {3, what number is the denominator?
3. Whatis a factor? Give an example. 4. Give some examples of the number 1 written as a
fraction.
. . 2 . . 3
5. Draw a diagram to illustrate 23. 6. Draw a diagram to illustrate 31.
Simplify each fraction.
9 20 12 8 60 72
7. — . . 10. — . = . =
15 24 ? 36 0 48 1 12 12 18
24 32 30 33 42 63
13. 36 "o 15. 35 16. 55 17. 51 18. 31
Change to a mixed number.
17 19 47 54 38 41
19. — — 21. — 22, — 23. — 24, —
? 6 5 5 7 7 6
41 25 32 79 111 124
. — 27. — 28. — . . ——
25 > 3 5 8 7 29 30 3
Change to an improper fraction or whole number.
1 2 3 1 2 5
. 3= 2. 4— . 6 . 5— . 1= . 1=
31 35 3 5 33 65 34 512 35 9 36 16
3 2 1 1 72 78
. 8= . 62 . 24— . 10— . — 42. —
37. 8 7 38. 6 3 39. 24 2 40. 10 9 41 9 6
Find the missing numerator.
3 ? 5 ? 3 ?
3.0 = SRS 45. > = —
3 8§ 64 M 9 54 > 5 35
5 ? 4 ? 13 ?
46. 9" 15 47. 3 39 48. 75
3 ? 10 ? 3 ?
49.;—@ SO.B—@ Sl.z—%
7 ? 35 ? 45 ?
52. —=— , —— — —— 4, — = —
8§ 40 >3 40 80 5 5 100
Applications
Solve.

55. Women’s Professional Basketball During the 2014
WNBA basketball season, Maya Moore of the Min-
nesota Lynx scored 799 points in 34 games. Express
as a mixed number in simplified form how many
points she averaged per game.

56. Kentucky Derby Nominations In 2014, 424 horses
were nominated to compete in the Kentucky Derby.
Only 20 horses were actually chosen to compete in the
Derby. What simplified fraction shows what portions
of the nominated horses actually competed?



57. Income Tax Last year, my parents had a combined 58
income of $64,000. They paid $13,200 in federal
income taxes. What simplified fraction shows how

much my parents spent on their federal taxes?

Section 0.1 Simplifying Fractions 9

. Employment A large employment agency was able
to find jobs within 6 months for 1400 people out of
2420 applicants who applied at one of its branches.
What simplified fraction shows what portion of appli-
cants gained employment?

Trail Mix The following chart gives recipes for two trail mix blends.

The Rocking -& trail mix 59.
Premium blend High-energy blend
60,
Sunflower Sunflower
seeds seeds
Nuts
61.
62.

College Enrollment The following chart provides statistics about
colleges for specific years during the period from 1984 to 2014.

63. What fractional part of the number of students enrolled
in 2014 are female?

64. What fractional part of the number of students enrolled
in 1994 are male?

Number of students (in millions)

What fractional part of the premium blend is nuts?

. What fractional part of the high-energy blend is
raisins?

What fractional part of the premium blend is not sun-
flower seeds?

What fractional part of the high-energy blend does
not contain nuts?

the total enrollment of male and female students in U.S.

U.S. Students in College

14

12
10

1984 1994

Year

2004 2014

Male students [l Female students

Source: Digest of Education statistics, 2014

Quick Quiz 0.1
84
1. Simplify. — 2.
Simplify %
3. Write as a mixed number. @ 4.

21

9
Write as an improper fraction. 6ﬁ

Concept Check Explain in your own words how to
change a mixed number to an improper fraction.
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fo2] Adding and Subtracting Fractions @®

Student Learning Objectives

After studying this section, you will
be able to:

n Add or subtract fractions with a
common denominator. @»

E Use prime factors to find the least
common denominator of two or
more fractions. @®»

E Add or subtract fractions with
different denominators. @»

n Add or subtract mixed
numbers. @»

n Adding or Subtracting Fractions with a Common
Denominator @®»

If fractions have the same denominator, the numerators may be added or subtract-
ed. The denominator remains the same.

TO ADD OR SUBTRACT TWO FRACTIONS WITH A COMMON
DENOMINATOR

1. Add or subtract the numerators.

2. Keep the same (common) denominator.

3. Simplify the answer whenever possible.

Example 1 Add the fractions. Simplify your answer whenever possible.

5 1 2 1 1 3 2 3 4
4z =+ = S+ +2 =4 =

@5+t M3t ©gtegty  @gHg

Solution

5 1 541 6 2 1 241 3

@ 7 +3 7 7 ) 3+3 3 31

1 3 2 14342 6 3 3 4 344 7 2

— — —_ = = —_ = — —+ — = — — -
©gtgty 8 § 3 Witg=—735 =goly @

: Student Practice 1  Add the fractions. Simplify your answer whenever
possible.

3 2 38 1 2 1 5
= = = o =+
@ ¢t (U TIT] ©gtgTy @ 5

O | o

Example 2 Subtract the fractions. Simplify your answer whenever possible.

9 2 5 1
(a)H—H (b)g—g
Solution
9 2 9-2 7 5 1 5-1 4 2
@0 0T 0 T ® "6~ 6 6 3 .

: Student Practice 2  Subtract the fractions. Simplify your answer when-
ever possible.

11 6 8
(a)E_E (b)g—

Nl i}

Although adding and subtracting fractions with the same denominator is fairly
simple, most problems involve fractions that do not have a common denominator.
Fractions and mixed numbers such as halves, fourths, and eighths are often used. To
add or subtract such fractions, we begin by finding a common denominator.

F1 Using Prime Factors to Find the Least Common
Denominator of Two or More Fractions @®»
Before you can add or subtract fractions, they must have the same denominator. To

save work, we select the smallest possible common denominator. This is called the
least common denominator or LCD (also known as the lowest common denominator).
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The LCD of two or more fractions is the smallest whole number that is exactly
divisible by each denominator of the fractions.

Example 3 Find the LCD. % and }

Solution The numbers are small enough to find the LCD by inspection. The
LCD is 12, since 12 is exactly divisible by 4 and by 3. There is no smaller number
that is exactly divisible by 4 and 3. (u]

[(=3 student Practice 3 Find the LCD. tand3

In some cases, the LCD cannot easily be determined by inspection. If we write
each denominator as the product of prime factors, we will be able to find the LCD.
We will use ( - ) to indicate multiplication. For example, 30 = 2-3-5. This means
30=2X3X5.

PROCEDURE TO FIND THE LCD USING PRIME FACTORS

1. Write each denominator as the product of prime factors.
2. The LCD is a product containing each different factor.

3. If a factor occurs more than once in any one denominator, the LCD will
contain that factor repeated the greatest number of times that it occurs
in any one denominator.

Example 4 Find the LCD of  and ;% using the prime factor method.

Solution
6=2-3 Write each denominator as the product of prime factors.
15 = l 3.5
V'
LCD =2-3-5 The LCD is a product containing each different prime factor.
LCD = 2-3.5 = 30 The different factors are 2, 3, and 5, and each factor appears at

most once in any one denominator. O

Student Practice 4 Find the LCD of % and {: using the prime factor
method.

Great care should be used to determine the LCD in the case of repeated factors.

Example 5 Find the LCD of 55 and 7.

Solution
27 =3-3-3 Write each denominator as the product of prime factors.
We observe that the factor 3 occurs three times in the
factorization of 27.
18 = ‘ 3:3-2
VA
LCD =3-3-:3-2

LCD =3-3-3-2 =54

The LCD is a product containing each different factor. The factor 3 occurred most
in the factorization of 27 where it occurred three times. Thus the LCD will be the
product of three 3s and one 2. (u]

I=24 Student Practice 5 Find the LCD of 7; and 5.

11
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Example 6 Find the LCD of 33,7, and 5.

Solution
12=2-2-3 Write each denominator as the product of prime factors.
Notice that the only repeated factor is 2, which occurs
15 = 3-5 twice in the factorization of 12.
30=1| 2-3-5
1
LCD =2-2-3-5
LCD =2-2-3-5 = 60 The LCD is the product of each different factor, with the

factor 2 appearing twice since it occurred twice in one
denominator. a

[[=3 student Practice 6 Find the LCD of 2, %, and .

E] Adding or Subtracting Fractions with
Different Denominators @®

Before you can add or subtract them, fractions must have the same denominator.
Using the LCD will make your work easier. First you must find the LCD. Then
change each fraction to a fraction that has the LCD as the denominator. Sometimes
one of the fractions will already have the LCD as the denominator. Once all the
fractions have the same denominator, you can add or subtract. Be sure to simplify
the fraction in your answer if this is possible.

TO ADD OR SUBTRACT FRACTIONS THAT DO NOT HAVE A
COMMON DENOMINATOR
1. Find the LCD of the fractions.

2. Change each fraction to an equivalent fraction with the LCD for a
denominator.

3. Add or subtract the fractions.
4. Simplify the answer whenever possible.

Let us return to the two fractions of Example 3. We have previously found that
the LCD is 12.

Example 7 Bob picked % of a bushel of apples on Monday and § of a bushel of
apples on Tuesday. How much did he pick in total?

Solution  To solve this problem we need to add 3 and 1, but before we can do so,
we must change % and ! to fractions with the same denominator. We change each
fraction to an equivalent fraction with a common denominator of 12, the LCD.

2 2 2x4 8 2 8
3712 3x4 1203 12
1 2 1x3 3 13
4 12 4x3 12 1 n

Then we rewrite the problem with common denominators and add.
2 1 8 3 §+3 11
3 4 12 12 12 12

In total Bob picked % of a bushel of apples. (u ]

: Student Practice 7 Carol planted corn in % of the farm fields at the Old
Robinson Farm. Connie planted soybeans in % of the farm fields. What fractional part
of the farm fields of the Old Robinson Farm was planted in corn or soybeans?
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Sometimes one of the denominators is the LCD. In such cases the fraction that
has the LCD for the denominator will not need to be changed. If every other de-
nominator divides into the largest denominator, the largest denominator is the LCD.

7 1

3
Example 8 Find the LCD and then add. = + —~ + =

5 20 2

Solution We can see by inspection that both 5 and 2 divide exactly into 20. Thus

20 is the LCD. Now add.

3 7 1
5 20 2

We change % and 1 to equivalent fractions with a common denominator of 20, the LCD.

3_
5
1_

5=

9 3x 412 312
20 sx4 20 ° 5 20
7 1x 10 10 110
20 2x10 20 ° 272

Then we rewrite the problem with common denominators and add.

37
5 20

1 12 7
= — 4+ —
2 20 20

10 12+7+10 29 9

20 20 20 % ' H

Student Practice 8 Find the LCD and then add.

Now we turn to examples where the selection of the LCD is not so obvious. In
Examples 9 through 11 we will use the prime factorization method to find the LCD.

Example 9 Add. T B

18

5

Solution First we find the LCD.

18
12

I
—w W
N

3.
l 2

l
LCD =3-3-2-2 =36

Now we change 7 and 5 to equivalent fractions that have the LCD.

Now we add the fractions.
7 5 14
— + — = —
18 12 36

[[=23 student Practice 9 Add.

7T_?r I1x2 14
18 36 18x2 36
S_? 5x3_ 15
12 36 12x3 36
E—QTh'f ti t be simplified (m]
36 36 1S Iraction canno es1mp1 cd.
1 3
7+7

13
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25 5
Example 10 Subtract. w3

Solution First we find the LCD.

22

LCD—222233—144

(—l\) l\-)
<_l\) l\)
(—U) UJ

Now we change 2 and 2 to equivalent fractions that have the LCD.

25 2 25% 3 75
48 144 48X 3 144
5 2 5x 4 20
36 144 36 x 4 144

Now we subtract the fractions.
é—i—ﬁ—&—i”ﬂlf ti tb lified (m|
48 36 144 144 144 1S Iraction canno c 51mp ied.
[I=23] student Practice 10 Subtract.

E

Now we change 1 ¢ and 7 to equivalent fractions that have the LCD for a

denominator.
1 2 1X6 6
5 30 5x6 30
17 1xX5 5
6 30 6x5 30
3 ? 3 X 3 9

10 30 10x 3 30

Now we combine the three fractions.
1 1 3 6 5 9 2 1

576710 3073 30 30 15

Note the important step of simplifying the fraction to obtain the final answer. 0O

[I=23 Student Practice 11 Combine.

2 3 3
- + —_—— —
3 4 8
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4 Adding or Subtracting Mixed Numbers @®

If your addition or subtraction problem has mixed numbers, change them to im-
proper fractions first and then combine (add or subtract). As a convention in this
book, if the original problem contains mixed numbers, express the result as a mixed
number rather than as an improper fraction.

Example 12 Combine. Simplify your answer whenever possible.
1 1 1 3 5 7
~+2- = 1= =4 L

@ 55+ 23 ) 25— 13 © 195+ 35

Solution
(a) First we change the mixed numbers to improper fractions.
1 5x2+1 11 1 2X3+1 7

) 2 2 3 3 3
Next we change each fraction to an equivalent form with the common denom-
inator of 6.
1 2 11 x 3 33
2 6 2X3 6
7.2 Ix2_14

376 3x2 6
Finally, we add the two fractions and change our answer to a mixed number.
B, 14 _4T_ S

+ =

6 6 6 6
1 1 5
~+2>-=7
ThusS2 23 76

(b) First we change the mixed numbers to improper fractions.

Jl_2x5+1_ 11 3 _1x4+3 7
5 5 5 4 4 4

Next we change each fraction to an equivalent form with the common denom-
inator of 20.

12 11 x4 44
520 5x4 20
T_ 7 7X5 35
4 20 4%x5 20

Now we subtract the two fractions.
4 35 9

20 20 20
3 9

1
Thus2- —1—= —.
5 4 20
Note: It is not necessary to use these exact steps to add and subtract mixed
numbers. If you know another method and can use it to obtain the correct an-

swers, it is all right to continue to use that method throughout this chapter.

5 7
— 4
(¢) Now we add 1 2 30
The LCD of 12 and 30 is 60. Why? Change the mixed number to an improp-
er fraction. Then change each fraction to an equivalent form with a common

denominator.

5 17x5 8  1x2 14

12 12X5 60 30x2 60

Continued on next page

15
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Then add the fractions, simplify, and write the answer as a mixed number.
8 14 99 33 13

R + —_——=— = — =
60 60 60 20 20
7 13

5
—+ —=1_
Thusl12 20 120 m]

‘ Student Practice 12 Combine. Simplify your answer whenever possible.

“

2
=+
(a) 13 25

1 2
b) 5—— 2=
(®) 4 3

A Example 13 Manuel is enclosing a triangle-shaped exercise yard for his new dog.
He wants to determine how many feet of fencing he will need. The sides of the yard
measure 203 feet, 155 feet, and 18§ feet. What is the perimeter of (total distance
around) the triangle?

Solution  Understand the problem. Begin by drawing a picture.

3
20 ft
4 15%ft

1
18+ 1t

We want to add up the lengths of all three sides of the triangle. This distance
around the triangle is called the perimeter.

3 1 1 8 31 145
S+ 15+ 185 =—+ 4+ —
Wbyt g = 7 "%
166 124 145 435

3
+ +—=——=54=
8 8 8 8 548

a

He will need 54% feet of fencing.

A‘ Student Practice 13 Find the perimeter of a rectangle with sides of

4% cm and 61 cm. Begin by drawing a picture. Label the picture by including the
measure of each side.

,’ STEPS TO SUCCESS Faithful Class Attendance Is Well Worth It.

If you attend a traditional mathematics class that meets one
or more times each week:

Get started in the right direction. Make a personal com-
mitment to attend class every day, beginning with the first
day of class. Teachers and students all over the country have
discovered that faithful class attendance and good grades go
together.

The vital content of class. \What goes on in class is de-
signed to help you learn more quickly. Each day significant
information is given that will truly help you to understand
concepts. There is no substitute for this firsthand learning
experience.

Meet a friend. You will soon discover that other students
are also coming to class every single class period. It is easy to

strike up a friendship with students like you who have this
common commitment. They will usually be available to answer
a question after class and give you an additional source of help
when you encounter difficulty.

Making it personal: Write down what you think is the most
compelling reason to come to every class meeting. Make that
commitment and see how much it helps you. w




I 0.2 I Exercises

MyMathLab®

Verbal and Writing Skills, Exercises 1 and 2

1. Explain why the denominator 8 is the least common

denominator of 3 and 3.

Find the LCD (least common denominator) of each set of fractions.

4 5
3. 5 and E

11.

5
15. —
56

4.

12.

16.

2t
30 " 20

2. What must you do before you add or subtract frac-

tions that do not have a common denominator?

7 1
S. E and Z

2
13.
57

17.

Combine. Be sure to simplify your answer whenever possible.

3 5

I
22.% %
82
S
113
w B
37. §+17—2+%
PN

20.

23.

26.

29.

32.

35.

38.

41.

- _l’_ -

1 11

5 5

- _l’_ —

12 8

4 3

5 7

5 5

— _l’_ PR

9 12
22
12 24

3 4

- + —

8§ 7

4 7 1
7 9 3
1,11
3 12 6

21.

Do not combine the fractions; only find the LCD.

24, —

217.

30.

33.

36.

39.

42.

5 1
6. Eandﬂ
11 7
10. E and%
13 9
14. ?, ﬁ’ andg
53 11
18. g, ﬁ’ andR
> _1
14 14
3 13
20 15
1 2
- + —_
3 5
2.1
15 10
16 _1
24 6
7 5
—_ + -
49
5 3 1
30 40 8
1,2 1
S 3 15

17
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43. 35—6 + g -=
6.3k
w7l

o 7t o2
55. 11% - 6%
58. 9% + 9%

Mixed Practice

7 1
.ot
> 8 12

16
T 21

67. 25— — 6=
3 7

71. 8— + 3—

Applications

75. Inline Skating Nancy and Sarah meet three morn-
ings a week to skate. They skated 8}1 miles on Mon-
day, 10% miles on Wednesday, and 53 miles on
Friday. What was their total distance for those three

days?

12

60.
64.
68.

72.

AL,
D

%

5 3
R + E—
4 24 8
5 5
L1+
47 124 18
2 3
50. 7§ - 32
1 2
53. 2— +3-
8 3
1 2
56. 12— —5—
3 3
19,3
30 10
153
24 8
3 1
45§ - 26E
3 2
75+ 6%
4 5

61.

6S.

69.

73.

76.

45. 4% + 3%

48. 6% + %

st 53 o

54, 3% + 4%

57. 315—2 + 5%
313—6 + 4% 62. 5% + 7%
5% - 2% 66. 6% - %
1242 (ORERES
36 — 23 74. 28 — 3%

Marathon Training Paco and Eskinder are training
for the Boston Marathon. Their coach gave them the
following schedule: a medium run of 103 miles on
Thursday, a short run of 5}‘ miles on Friday, a rest
day on Saturday, and a long run of 18% miles on Sun-
day. How many miles did they run over these four
days?



77. Restaurant Management The manager of a Boston
restaurant must have his staff replace unsafe and
rusted knives and replace tables and chairs in the din-
ing area on Monday when the restaurant is closed.
He has scheduled the staff for 155 hours of work. He
estimates it will take 3% hours to replace the unsafe
and rusted knives. He estimates it will take 95 hours
to replace the tables and chairs in the dining area. In
the time remaining, he wants them to wash the front
windows. How much time will be available for wash-
ing the front windows?

To Think About

Section 0.2 Adding and Subtracting Fractions 19

78. Aquariums Carl bought a 20-gallon aquarium. He
put 17% gallons of water into the aquarium, but it
looked too low, so he added 11 more gallons of wa-
ter. He then put in the artificial plants and the gravel
but now the water was too high, so he siphoned off
22 gallons of water. How many gallons of water are
now in the aquarium?

Carpentry Carpenters use fractions in their work. The picture below is a diagram of a spice cabinet. The symbol " means

inches. Use the picture to answer exercises 79 and 80.

79. Before you can determine where the cabinet will fit,
you need to calculate the height, A, and the width,
B. Don’t forget to include the 3-inch thickness of the
wood where needed.

80. Look at the close-up of the drawer. The width is
4%”. In the diagram, the width of the opening for the
drawer is 43". What is the difference?

Why do you think the drawer is smaller than the
opening?

81. Facilities Management The Falmouth Country Club
maintains the putting greens with a grass height of
£ inch. The grass on the fairways is maintained at a
height of 2} inches. How much must the mower blade
be lowered by a person mowing the fairways if that
person will be using the same mowing machine on the
putting greens?

Cumulative Review

36
83. [0.1.2] Simplify.

%N hardwood for all framing
and drawer fronts

% plywood for all drawer
sides, back, and bottom

82. Facilities Management The director of facilities
maintenance at the club in Exercise 81 discovered that
due toslippage in the adjustment lever, the lawn mow-
er actually cuts the grass 11? of an inch too long or too
short on some days. What is the maximum height that
the fairway grass could be after being mowed with this
machine? Whatis the minimum height that the putting
greens could be after being mowed with this machine?

3
84. [0.1.3] Change to an improper fraction. 26§

Quick Quiz 0.2 Perform the operations indicated. Simplify your answers whenever possible.

3 1 5
1. —+ -+ —
4 2 12

1 5

3. 6-—3—

9 6

2. 2- +

4. Concept Check Explain how you would find the LCD

3 14
5 T4

of the fractions 7 and 7.
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fo3] Multiplying and Dividing Fractions @®
El Multiplying Fractions, Whole Numbers,

and Mixed Numbers @®»

Multiplying Fractions During a recent snowstorm, the runway at Beverly

After studying this section, you wiill
be able to:

n Multiply fractions, whole
numbers, and mixed
numbers. @»

E Divide fractions, whole
numbers, and mixed
numbers. @»

The answer is that % of the total runway area was cleared.
The multiplication rule for fractions states that to multiply two fractions, we

multiply the two numerators and multiply the two denominators.

Airport was plowed. However, the plow cleared only % of the width and 2 of the
length. What fraction of the total runway area was cleared? To answer this question,
we need to multiply % x 2,

1. Multiply the numerators.

2. Multiply the denominators.

TO MULTIPLY ANY TWO FRACTIONS

Example 1 Multiply.

3 2 15
@ 5 %7 b) 3
Solution

3 2 3.2 6

Ix I =22"=—-_—

@ $X7=57 33

7 1 741

X = = —
© X535 35

(©)

(b)

7 1 6 2
3 5 (d)S 3
1 5 1-5 5

X = ==

3 4 3-4 12
6.,2_62_12_4
5 3 5-3 15 5

Note that we must simplify this fraction. O

Student Practice 1 Multiply.

2 5 7
— X PR
@ - X1

1
— X —
®) 5 10

()

9 1
7><7
5 4

8 3
— X —
@ 9 10

It is possible to avoid having to simplify a fraction as the last step. In many
cases we can divide by a value that appears as a factor in both a numerator and a
denominator. Often it is helpful to write the numbers as products of prime factors

in order to do this.

Example 2 Multiply.

3 5 4 5
@ 57 ) 77 %3
Solution

1

3 5 3-5 3

— X == —— =
@ %7557 T

1

(©)

15 10
R >< R
8 27

< 5 _ § Note that here we divided numerator and
5 7 denominator by 5.

If we factor each number, we can see the common factors.

1

4 5 2.2

— X ==
®) 1 2 11

5 10

X =
/%/ 11

(c) %X

0 5 5.2 25

= X ==
27 2-2-27 F-3-3 36

After dividing out common factors, the resulting multiplication problem involves
smaller numbers and the answers are in simplified form.

a
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[(=23 student Practice 2 Multiply.
3 _4 9 5
@55 ®) 16 * 12

Sidelight: Dividing Out Common Factors

Why does this method of dividing out a value that appears as a factor in both nu-
merator and denominator work? Let’s reexamine one of the examples we solved
previously.

w
9]
w
ﬁQH

3.5_35_35_3
5 7 57 7-5 7
1
Consider the following steps and reasons.
3 %2 =35 Definition of multiplication of fracti
- =_= efinition of multiplication of fractions.
577 5.7 P
3.5 Change the order of the factors in the denominator,
= 75 since 5-7 = 7-5. This is called the commutative property
7 of multiplication.
35 .. e .
= 7 . 5 Definition of multiplication of fractions.
3 . . 5 . . 5
= ; +1 Write 1 in place of 2, since 1 is another name for 3.
_ é % 1= %, since any number can be multiplied by 1 without
7 changing the value of the number.

Think about this concept. It is an important one that we will use again when we
discuss rational expressions.

Multiplying a Fraction by a Whole Number Whole numbers can be

named using fractional notation. 3, %, g, and % are ways of expressing the number
three. Therefore,

9 6 3
3=37,77

When we multiply a fraction by a whole number, we merely express the whole number
as a fraction whose denominator is 1 and follow the multiplication rule for fractions.

Example 3 Multiply.

3 3
X — — X
(a) 7 5 (b)16 4
Solution
307 3 21 1 3 3 4 3 & 3
X===-X>="or4- ZX4="X-=—"X"==
@ 7X3=1X5= 5 0rdg ®) ¢ 1671 4-4°1 4

Notice that in (b) we did not use prime factors to factor 16. We recognized that
16 = 4 -4.This is a more convenient factorization of 16 for this problem. Choose
the factorization that works best for each problem. If you cannot decide what is
best, factor into primes. (u]

[(=23 student Practice 3 Multiply.

(a)4><% (b)lZX%

Multiplying Mixed Numbers When multiplying mixed numbers, we first change
them to improper fractions and then follow the multiplication rule for fractions.

21
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2. gy B A S0l

o
33 miles

2% miles

A Example 4 How do we find the area of a rectangular field 3% miles long and

2% miles wide?
Solution To find the area, we multiply length times width.
3 2 3 2 3 2 3 3

The area is 8% square miles. o
[1=33 student Practice 4 Delbert Robinson has a farm with a rectangu-

lar field that measures 53 miles long and 33 miles wide. What is the area of that
field?

2 1
Example 5 Multiply. 25 XX 6

Solution
zgx—x6—§x1x§—%'2xixz'/y—i—4 o
3 34 1 3 A 1 1
Student Practice 5 Multiply.
1 1
— X —X
32 14 4

H Dividing Fractions, Whole Numbers,
and Mixed Numbers @»

Dividing Fractions To divide two fractions, we invert the second fraction (that
is, the divisor) and then multiply the two fractions.

TO DIVIDE TWO FRACTIONS

1. Invert the second fraction (that is, the divisor).
2. Now multiply the two fractions.

Example 6 Divide.

11 2 3 2 7
@373 T ©37s
Solution
()1;1—1><3—g Note that we always invert th d fracti
a 3 g 2 - 3 1 - 3 ote at we a ways mver € secon raction.
2 3 2 10 2 52 4 1 2 7 2 5 10
Ss—=ZX—="Xx"—F=—orl> Z+-=ZX-=—n
b5 107573 5% 3 ~3%l3 @375=3X5=9
[(=23 student Practice 6 Divide.
2 1 12 4
@53 ® 333

Dividing a Fraction and a Whole Number The process of inverting the
second fraction and then multiplying the two fractions should be done very carefully
when one of the original values is a whole number. Remember, a whole number such
as 2 is equivalent to 2.
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Example 7 Divide.

1 1

- =2 b) 5+ —
(a) 3 (b) 3
Solution

1 1 2 1 1 1
@ 372537773557 %

1 5 1 5 3 15
®S=3=773=1%1=7°-b -
Student Practice 7 Divide.

3 2

- =6 b) 8 + =
(a) 7 (b) 3

Sidelight: Number Sense
Look at the answers to the problems in Example 7 In part (a), you will notice that
¢ is less than the original number 3. Does this seem reasonable? Let’s see. If § is
divided by 2, it means that % will be divided into two equal parts. We would expect
that each part would be less than §. ¢ is a reasonable answer to this division problem.
In part (b), 15 is greater than the original number 5. Does this seem reason-
able? Think of what 5 + % means. It means that 5 will be divided into thirds. Let’s
think of an easier problem. What happens when we divide 1 into thirds? We get three
thirds. We would expect, therefore, that when we divide 5 into thirds, we would get

5 X 3 or 15 thirds. 15 is a reasonable answer to this division problem.

Complex Fractions Sometimes division is written in the form of a complex
fraction with one fraction in the numerator and one fraction in the denominator. It
is best to write this in standard division notation first; then complete the problem
using the rule for division.

Example 8 Divide.
3

7

@ 3 (b)

5

Solution

Qoo

3 5
= — X —
7T

5
7 (b)

9w
.|.
| W

(@)

N W | w
N o

Student Practice 8 Divide.
3

(a) 15—1 (b)

7

Gloo ||
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Sidelight: Invert and Multiply

Why does the method of “invert and multiply” work? The division rule really
depends on the property that any number can be multiplied by 1 without changing
the value of the number. Let’s look carefully at an example of division of fractions:

TS
9w

X
W WA |WI[

NN VR[N QR[N QR[N
X

X

WL QW
X
Wl W[

1

We can write the problem using a complex fraction.

We can multiply by 1, since any number can be multiplied
by 1 without changing the value of the number.

7

We write 1 in the form %,
3
divided by itself equals 1. We choose this value as a

multiplier because it will help simplify the denominator.

since any nonzero number

Definition of multiplication of fractions.

The product in the denominator equals 1.

Thus we have shown that 2 + 3 is equivalent to 2 X § and have shown justification
for the “invert and multiply rule.”

Dividing Mixed Numbers This method for division of fractions can be used
with mixed numbers. However, we first must change the mixed numbers to improper
fractions and then use the rule for dividing fractions.

Mg Example 9 Divide.

1 2 2
2— +3- —
(@) 2 = 37 ® 5
2
Solution
1 2 7 11 7 x5 7
—F3-=-+ —=—=X—=-—
@ 2333 =3 "3 =3 1" 1
2 1 2 7 2 2 4
N A A A T A
3

[[=23 Student Practice 9 Divide.

2 1 2
@ 15 =25 (b) 43 =7
15
(c) )
17
7

Example 10 A chemist has 96 fluid ounces of a solution. She pours the solution
into test tubes. Each test tube holds 3 fluid ounce. How many test tubes can she fill?

Solution We need to divide the total number of ounces, 96, by the number of
ounces in each test tube, 3.

'32><i=1f—8:128

3

She will be able to fill 128 test tubes.
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Check: Pause for a moment to think about the answer. Does 128 test tubes
filled with solution seem like a reasonable answer? Did you perform the correct
operation? u]

Student Practice 10 A chemist has 64 fluid ounces of a solution. He
wishes to fill several jars, each holding 5 % fluid ounces. How many jars can he fill?

Sometimes when solving word problems involving fractions or mixed numbers,
it is helpful to solve the problem using simpler numbers first. Once you understand
what operation is involved, you can go back and solve using the original numbers in
the word problem.

Example 11 A car traveled 301 miles on 103 gallons of gas. How many miles per
gallon did it get?

Solution Use simpler numbers: 300 miles on 10 gallons of gas. We want to find
out how many miles the car traveled on 1 gallon of gas. You may want to draw a
picture.

10 gallons

CY Y Y Y Y VY Y VYN

N y > Divide. 300 + 10 = 30.
300 miles

Now use the original numbers given in the problem.
3 301 43 301 4 1204
+10-="F+ —="X—=——=
301 104 1 4 1 43 43 28

The car got 28 miles per gallon. (u]

‘ Student Practice 11 A car traveled 126 miles on 5% gallons of gas.
How many miles per gallon did it get?

25

Many students in the class ask the question, “Is homework
really that important? Do | actually have to do it?”

You learn by doing. It really makes a difference. Mathe-
matics involves mastering a set of skills that you learn by prac-
ticing, not by watching someone else do it. Your instructor
may make solving a mathematics problem look very easy, but
for you to learn the necessary skills, you must practice them
over and over.

The key to success is practice. Learning mathematics is like
learning to play a musical instrument, to type, or to play a sport.
No matter how much you watch someone else do mathemati-
cal calculations, no matter how many books you read on “how
to” do it, and no matter how easy it appears to be, the key to
success in mathematics is practice on each homework set.

Do each kind of problem. Some exercises in a homework
set are more difficult than others. Some stress different con-
cepts. Usually you need to work at least all the odd-numbered

,’ STEPS TO SUCCESS Doing Homework for Each Class Is Critical.

problems in the exercise set. This allows you to cover the full
range of skills in the problem set. Remember, the more exercises
you do, the better you will become in your mathematical skills.

Making it personal: Write down your personal reason for why
you think doing the homework in each section is very import-
ant for success. Which of the three points given do you find is
the most convincing? w




|0.3 I Exercises MyMathLab®
Verbal and Writing Skills, Exercises 1 and 2

1. Explain in your own words how to multiply two 2. Explain in your own words how to divide two proper
mixed numbers. fractions.

Multiply. Simplify your answer whenever possible.

28 6 5 28 17 3 17 13
. — X — 4, — X — . — X — . — X —
3 5 35 7 15 S 18 5 6 26 34
4 3 3.5 24 5 15 8
7. — X — . — X = . — X = . — X —
5 10 8 1 7 ? 25 2 10 24 9
7 8 6 9 6 2
= X — .o X - e . X
11 1 %28 12 1 X 13 13 35 X5 14 1 15
2 8
. X — . — X
15. 9 5 16 Tl 3
Divide. Simplify your answer whenever possible.
8 8 13 13 3 7 5
17. -+ 3 . 0 T 19. - =+ 20. ~ 4 . =3
573 18 9 7 9 7 3 3 21. 10 7
2 6 3 8 .5 7.9 9 .4
22, 18 + 9 23. 473 24, 276 28S. Y 26. 8 7
7 > > 3
8 6 6 4 31
27. E 28. E 29. z 30. E 31. 1; +6 7
4 13 9 12
1,53 L.,1 153 1.3 1.7
32. 45T38 33. 33- > 34. 52-34 3s. 62 o 36.4.18
2 3
37. ) 38. 18 39. il 40. il
- _ 17 -
2 4 2 22
Mixed Practice Perform the proper calculations. Simplify your answer whenever possible.
4 21 12 9 5 2 5 11
.o X . =X ] .o
a 7 2 42 18 2 43 14 7 u 6 18

26
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3 1 2 1 5 2
. 10 X 5— . 10—+ 2~ . + = 48. 15 + 1=
45 107 54 46 109 23 47. 25 3 8 3
2 1 1.1 3 1.2 _3
. X 4— . 6 X o 22X — X — o 2 X =X =
49. 6 43 50 62 12 51 22 10 <1 52 23 3 %3
1 25 1 24 2 12 321
. — X = 4. ~ X = . oo . =+ =
@ 45 X M@ XS T 20 @ 5+ o
1 25 1 24 2 12 321
(®) 15 21 (®) 6 15 ®) 321 ®) 7 25

Applications

57. Shirt Manufacturing A denim shirt at the Gap requires 58. Pullover Manufacturing A fleece pullover requires
2f¢yards of material. How many shirts can be made 1% yards of material. How many fleece pullovers can
from 713 yards of material? be made from 29}¥ yards of material?

59. Farm Management Jesse purchased a large rectan- 60. Gardening Sara must find the area of her flower gar-
gular field so that he could farm the land. The field den so that she can determine how much fertilizer
measures 11% miles long and 12 miles wide. What is to purchase. What is the area of her rectangular gar-
the area of his field? den, which measures 15 feet long and 10% feet wide?

Cumulative Review In exercises 61 and 62, find the missing numerator.

61 [01412—1 62 [014]1—1
s 75 9 63

Quick Quiz 0.3 Perform the operations indicated. Simplify answers whenever possible.

7 25 1 1
1. — X — 2. 3— X 4-
15 14 4 2
3 1 .
3. 35 + 25 4. Concept Check Explain the steps you would take to

perform the calculation 3} + 21
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fo4)] Using Decimals @
Bl Understanding the Meaning of Decimals @®

After studying this section, you wiill

be able to:

n Understand the meaning
of decimals. @»

E Change a fraction to a
decimal. @»

B Change a decimal to a
fraction. @»

n Add and subtract
decimals. @»

E Multiply decimals. @»

E Divide decimals. @»

Multiply and divide a decimal
by a multiple of 10. @»

We can express a part of a whole as a fraction or as a decimal. A decimal is another
way of writing a fraction whose denominator is 10, 100, 1000, and so on.

3 0.3 S 0.05 172 _ 0.172

10 7 100 1000 10,000 _ 0058

The period in decimal notation is known as the decimal point. The number of
digits in a number to the right of the decimal point is known as the number of decimal
places of the number. The place value of decimals is shown in the following chart.

2 4
1%} = %]
HE: & -
£ 5 s | g 2 | £ 5 £
5 3 = 4 5 S g 3 5
= = < L 23 - o 5 o o
ks = @ ks w | A = 5 ] < ks
: t | E |l E| £ | Z
= e | E|E|&|S|V| & 2| & | & =
100,000 | 10,000 | 1000 |100 |10 |1 |« | L | L | 1 1 1
10 | 100 | 1000 | 10,000 | 100,000

Example 1 Write each of the following decimals as a fraction or mixed number.
State the number of decimal places. Write out in words the way the number would
be spoken.

(a) 0.6 (b) 0.29 (¢) 0.527 (d) 1.38 (e) 0.00007
Solution
Decimal Fraction  Number The Words Used to
Form Form of Decimal  Describe the Number
Places
6 .
(a) 0.6 — one six tenths
10
29 .
(b) 0.29 100 two twenty-nine hundredths
527
(¢) 0.527 1000 three five hundred twenty-seven thousandths
38 . .
(d) 1.38 1 100 two one and thirty-eight hundredths
(e) 0.00007 100?000 five seven hundred-thousandths m]

|[B==4 Student Practice 1 State the number of decimal places. Write each
decimal as a fraction or mixed number and in words.

(a) 0.9 (b) 0.09 (c) 0.731 (d) 1.371 (e) 0.0005




You have seen that a given fraction can be written in several different but
equivalent ways. There are also several different equivalent ways of writing the
decimal form of a fraction. The decimal 0.18 can be written in the following equiv-
alent ways:

18 180 _ 1800 _ 18,000
100 1000 10,000 100,000

Fractional form:

Decimal form: 0.18 = 0.180 = 0.1800 = 0.18000

Thus we see that any number of terminal zeros may be added to the right-hand side
of a decimal without changing its value.
0.13 = 0.1300 0.162 = 0.162000

Similarly, any number of terminal zeros may be removed from the right-hand side of
a decimal without changing its value.

F] Changing a Fraction to a Decimal @®

A fraction can be changed to a decimal by dividing the denominator into the
numerator.

Example 2 Write each of the following fractions as a decimal.

3 21 1 3
(a) 1 (b) 20 (© 3 (d) 200
Solution
3 0.75 71 1.05
(a) 1 0.75 since 4)3.00 (b) 20" 1.05 since 20)21.00
28 20
20 100
20 100
0 0
1 0.125 0.015
(c) 5= 0.125 since 8)1.000 d) 200 = 0.015 since 200)3.000
_8 200
20 1000
16 1000
40 0
40
0 u]

[i=33 student Practice 2 Write each of the following fractions as a decimal.

3 7 33
(a) 3 (b) 200 (o) 20

Section 0.4 Using Decimals

29
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Sometimes division yields an infinite repeating decimal. We use three dots to
indicate that the pattern continues forever. For example,

0.333

% =03333... i 1'200

10

9
10
9
1

An alternative notation is to place a bar over the repeating digit(s):

03333... =03  0575757... = 057

Example 3 Write each fraction as a decimal.

2 5
(a) 1 (b) 6
Solution
2 — 5 _
(a) ITh 0.181818 ... or 0.18 (b) 6 =0.8333... 0or0.83
0.1818 0.8333
11)2.0000 6)5.0000 Note that the 8 does not repeat.
Calculator 11 48  Only the digit 3 is repeating.
Fraction to Decimal 20 20
88 18
You can use a calculator to — —
change ? to a decimal. 20 20
Enter: 11 18
3 5 5 [=E 90 20
88
The display should read E % -
|
Try the following. ‘ Student Practice 3 Write each fraction as a decimal.
47 2 1 5
@ o ®) 3 @ ¢ ®)
13 15
© 75 @ 5

Sometimes division must be carried out to many places in order to observe the
repeating pattern. This is true in the following example:

2 2 _
7 = (0.285714285714285714 . . . This can also be written as 7 = (0.285714.

It can be shown that the denominator determines the maximum number of decimal
places that might repeat. So % must repeat in the seventh decimal place or sooner.

E] Changing a Decimal to a Fraction @®

To convert from a decimal to a fraction, merely write the decimal as a fraction with
a denominator of 10, 100, 1000, 10,000, and so on, and simplify the result when
possible.



Example 4 Write each decimal as a fraction and simplify whenever possible.

(a) 0.2 (b) 0.35 (c¢) 0.516 (d) 0.74 (e) 0.138 () 0.008
Solution

(a)O.ZZ%Z% (b)0'35:%:2%

(¢) 0516 = % = % d) 0.74 = % = %

(e) 0.138 = % = % @ 0.008 = % = 1;75 O

I=34 Student Practice 4 Write each decimal as a fraction and simplify
whenever possible.

(a) 0.8 (b) 0.88 (¢) 045 (d) 0.148 (e) 0.612 (f) 0.016

All repeating decimals can also be converted to fractional form. In practice,
however, repeating decimals are usually rounded to a few places. It will not be nec-
essary, therefore, to learn how to convert 0.033 to % for this course.

B} Adding and Subtracting Decimals @®

Last week Bob spent $19.83 on lunches purchased at the cafeteria at work. During
this same period, Sally spent $24.76 on lunches. How much did the two of them
spend on lunches last week?

Adding and subtracting decimals is similar to adding and subtracting whole
numbers, except that it is necessary to line up decimal points. To perform the opera-
tion 19.83 + 24.76, we line up the numbers in column form and add the digits:

19.83
+24.76
44.59

Thus Bob and Sally spent $44.59 on lunches last week.

ADDITION AND SUBTRACTION OF DECIMALS

1. Write in column form and line up the decimal points.
2. Add or subtract the digits.

Example 5 Add or subtract.
(a) 3.6 +23 (b) 12732 —38.48 (¢) 3.1 +42.36 +9.034 (d) 5.0006 — 3.1248

Solution

(a) 36 b) 12732 © 31 )  5.0006
+23 — 3848 42.36 — 3.1248
5.9 88.84 + 9.034 1.8758
54.494 O

[1=33 student Practice 5 Add or subtract.
(a) 3.12 + 5.08 (b) 152.003 — 136.118
(¢) 1.1 +3.16 + 5.123 (d) 1.0052 — 0.1234

Section 0.4 Using Decimals
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Sidelight: Adding Zeros to the Right-Hand Side of the Decimal

When we added fractions, we had to have common denominators. Since decimals
are really fractions, why can we add them without having common denominators?
Actually, we have to have common denominators to add any fractions, whether they
are in decimal form or fraction form. However, sometimes the notation does not
show this. Let’s examine Example 5(c).

Original Problem We are adding the three numbers:
1 36 34
4;;6 375 + 42500 + 1000
. 100 360 34
+ 9.034 35000 T 425000 T 91500
_— 3.100 + 42.360 + 9.034 This is the new problem.
54.494
Original Problem New Problem
3.1 3.100 We notice that the results are the same. The only
42.36 42360 difference is the notation. We are using the prop-
erty that any number of zeros may be added to
—+9.034 —+9.034 the right-hand side of a decimal without chang-
54.494 54.494

ing its value.

This shows the convenience of adding and subtracting fractions in decimal
form. Little work is needed to change the decimals so that they have a common de-
nominator. All that is required is to add zeros to the right-hand side of the decimal
(and we usually do not even write out that step except when subtracting).

As long as we line up the decimal points, we can add or subtract any decimal
fractions.

In the following example we will find it useful to add zeros to the right-hand
side of the decimal.

Example 6 Perform the following operations.
(a) 1.0003 + 0.02 + 3.4 (b) 12 — 0.057

Solution We will add zeros so that each number shows the same number of
decimal places.

(a)  1.0003 ()  12.000
0.0200 — 0.057
+ 3.4000 11.943 O
4.4203

Student Practice 6 Perform the following operations.
(a) 0.061 + 5.0008 + 1.3 (b) 18 — 0.126

B Multiplying Decimals @®

MULTIPLICATION OF DECIMALS

To multiply decimals, you first multiply as with whole numbers. To determine
the position of the decimal point, you count the total number of decimal
places in the two numbers being multiplied. This will determine the number
of decimal places that should appear in the answer.
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Example 7 Multiply. 0.8 X 0.4

Solution

0.8 (one decimal place)
X 0.4 ( one decimal place)
0.32 ( two decimal places) o

Student Practice 7 Multiply. 0.5 X 0.3

Note that you will often have to add zeros to the left of the digits obtained in
the product so that you obtain the necessary number of decimal places.

Example 8 Multiply. 0.123 X 0.5

Solution

0.123 ( three decimal places)
X 0.5 (‘one decimal place)
0.0615 ( four decimal places) o

[I=23 student Practice 8 Multiply. 0.12 x 0.4

Here are some examples that involve more decimal places.

Example 9 Multiply.
(a) 2.56 X 0.003 (b) 0.0036 X 0.008

Solution

(a) 2.56 (two decimal places)
X 0.003 ( three decimal places)
0.00768 ( five decimal places)
(b) 0.0036 ( four decimal places)
X 0.008 ( three decimal places)
0.0000288 (' seven decimal places) O

Student Practice 9 Multiply.
(a) 1.23 X 0.005 (b) 0.003 X 0.00002

Sidelight: Counting the Number of Decimal Places
Why do we count the number of decimal places? The rule really comes from the
properties of fractions. If we write the problem in Example 8 in fraction form, we have

123 5 615

123X 05 = —— X —— =
0123 % 0.5 1000 10 10,000

= 0.0615.

[d Dividing Decimals @®

When discussing division of decimals, we frequently refer to the three primary
parts of a division problem. Be sure you know the meaning of each term.

The divisor is the number you divide into another.
The dividend is the number to be divided.
The quotient is the result of dividing one number by another.

33
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In the problem 6 + 2 = 3 we represent each of these terms as follows:

quotient

3 — quotient

divisor —— 2%(\ divisor)dividend
dividend

When dividing two decimals, count the number of decimal places in the
divisor. Then move the decimal point to the right that same number of places
in both the divisor and the dividend. Mark that position with a caret (,).
Finally, perform the division. Be sure to line up the decimal point in the quo-
tient with the position indicated by the caret.

Example 10 Four friends went out for lunch. The total bill, including tax, was $32.68.
How much did each person pay if they shared the cost equally?

Solution To answer this question, we must calculate 32.68 + 4.

8.17  Since there are no decimal places in the divisor, we do
4)32.68 not need to move the decimal point. We must be careful,
32 however, to place the decimal point in the quotient directly
7)6 above the decimal point in the dividend.

4

28
28

0
Thus 32.68 +~ 4 = 8.17, and each friend paid $8.17. o

Student Practice 10 Sally Keyser purchased 6 boxes of paper for a laser
printer. The cost was $31.56. There was no tax since she purchased the paper for a
charitable organization. How much did she pay for each box of paper?

Note that sometimes we will need to place extra zeros in the dividend in order
to move the decimal point the required number of places.

Example 11 Divide. 16.2 + 0.027
Solution

There are three decimal places in the divisor, so we move
0.027/\}16.200/\ the decimal point three places to the right in the divisor

and dividend and mark the new position by a caret. Note

that we must add two zeros to 16.2 in order to do this.

three decimal places

600.
0-027/\ )16-200/\ Now perform the division as with whole numbers.
162 The decimal point in the answer is directly above the caret.

000
Thus 16.2 + 0.027 = 600. o

[I=23 student Practice 11 Divide. 1800. + 0.06
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Special care must be taken to line up the digits in the quotient. Note that some-
times we will need to place zeros in the quotient after the decimal point.

Example 12 Divide. 0.04288 + 3.2
Solution

There is one decimal place in the divisor, so we move the
3-2/\)0-0/\4288 decimal point one place to the right in the divisor and
dividend and mark the new position by a caret.

one decimal place

0.0134

32 /\50.0/\4288 Now perform the division as for whole numbers. The decimal
32 point in the answer is directly above the caret. Note the need for
ES the initial zero after the decimal point in the answer.

9
128

128
0

Thus 0.04288 + 3.2 = 0.0134. o

Student Practice 12 Divide. 0.01764 + 4.9

Sidelight: Dividing Decimals by Another Method

Why does this method of dividing decimals work? Essentially, we are using the steps we

used in Section 0.1 to change a fraction to an equivalent fraction by multiplying both

the numerator and denominator by the same number. Let’s reexamine Example 12.
0.04288

0.04288 +~ 3.2 = T3, Write the original problem using fraction notation.

0.04288 X 10 Multipl}{ the numerator and Qengminator by 10.
= Since this is the same as multiplying by 1, we are not

32 x10 changing the fraction.
0.4288 . s
= T Write the result of multiplication by 10.

= (0.4288 = 32 Rewrite the fraction as an equivalent problem with
division notation.

Notice that we have obtained a new problem that is the same as the problem in
Example 12 when we moved the decimal one place to the right in the divisor and
dividend. We see that the reason we can move the decimal point as many places as
necessary to the right in the divisor and dividend is that this is the same as multi-
plying the numerator and denominator of a fraction by a power of 10 to obtain an
equivalent fraction.

Multiplying and Dividing a Decimal by a
Multiple of 10 @€®
When multiplying by 10, 100, 1000, and so on, a simple rule may be used to obtain

the answer. For every zero in the multiplier, move the decimal point one place to
the right.

35



36

Chapter 0 A Brief Review of Arithmetic Skills

Example 13 Multiply.

(a) 3.24 X 10 (b) 15.6 X 100 (¢) 0.0026 X 1000
Solution
(a) 3.24 X 10 = 324 One zero—move decimal point one place to the right.

(b) 15.6 X 100 = 1560  Two zeros—move decimal point two places to the right.

(¢) 0.0026 X 1000 = 2.6 Three zeros—move decimal point three places to the right.
O

[I=3 student Practice 13 Multiply.

(a) 0.0016 X 100 (b) 2.34 X 1000 (c) 56.75 X 10,000

The reverse rule is true for division. When dividing by 10, 100, 1000, 10,000,
and so on, move the decimal point one place to the left for every zero in the divisor.

Example 14 Divide.

(a) 52.6 = 10
Solution

52.6

—— = 5.26
(a) 10
0.0038
100
5936.2
1000

(b)

(o)

5.82
(a) 10

= 5.9362

(b) 123.4 + 1000 (c)

(b) 0.0038 + 100 (¢) 5936.2 = 1000

Move decimal point one place to the left.

= 0.000038 Move decimal point two places to the left.

Move decimal point three places to the left.

[1=23 student Practice 14 Divide.

0.00614
10,000

,’ STEPS TO SUCCESS Do You Realize How Valuable Friendship Is?

In a math class a friend is a person of fantastic value. Rob-
ert Louis Stevenson once wrote “A friend is a gift you give
yourself.” This is especially true when you take a mathematics
class and make a friend in the class. You will find that you en-
joy sitting together and drawing support and encouragement
from each other. You may want to exchange phone numbers
or e-mail addresses. You may want to study together or review
together before a test.

How do you get started? Try talking to the students seat-
ed around you. Ask someone for help about something you
did not understand in class. Take the time to listen to them
and their interests and concerns. You may discover you have
a lot in common. If the first few people you talk to seem un-
interested, try sitting in a different part of the room and talk
to those students who are seated around you in the new lo-
cation. Don't force a friendship on anyone but just look for
chances to open up a good channel of communication.

Making it personal: What do you think is the best way to
make a friend of someone in your class? Which of the given
suggestions do you find the most helpful? Will you take the
time to reach out to someone in your class this week and try to
begin a new friendship? w




I 04 I Exercises

MyMathLab®

Verbal and Writing Skills, Exercises 1 and 4

1. A decimal is another way of writing a fraction whose denominator is

. We write 0.42 in words as

2 .
3. When dividing 7432.9 by 1000 we move the decimal point
4

. When dividing 96.3 by 10,000 we move the decimal point

Write each fraction as a decimal.

7 18 3
S. 3 6. > 15

Write each decimal as a fraction in simplified form.

11. 0.8 12. 0.5 13. 0.25
17. 0.06 18. 0.08 19. 34
Add or subtract.

23. 1.71 + 0.38 24. 4.64 + 0.23

27. 46.03 + 215.1 + 0.078  28.

31. 6.0054 — 2.0257 32,

Multiply or divide.

35. 7.21 X 4.2 36. 6.12 X 34
39. 4.23 X 0.025 40. 3.84 x 0.0017
43. 3.616 +~ 64 44. 12.6672 <+ 39
47. 0.5230 + 0.002 48. 0.031 -+ 0.005

Multiply or divide by moving the decimal point.
51. 3.45 X 1000 52. 1.36 X 1000

55. 7.36 X 10,000

59. 0.1498 X 100 60. 85.54 X 10,000

33.01 +0.38 + 175.401

5.0032 — 3.0036

56. 0.00243 X 100,000

14.

20.

25.

29.

33.

37.

41.

4s.

49.

53.

57.

61.

places to the
places to the

— 9.
15

0.35 15.
4.8 21.
25 +342 +49
147.18 — 15.39
12543 — 2.8

0.04 X 0.08

58,200 X 0.0015

7.9728 + 3.02
0.03048 =+ 0.06
0.76 + 100

73,892 <+ 100,000

1.931 + 100

0.625

55

30.

34.

38.

42,

46.

50.

54.

58.

62.

10.

N | —

16. 0.775

22. 6.25

. 631 +42 + 85

121.52 — 79.85

212.54 — 3.6

6.32 X 1.31

23,000 X 0.0042

6.519 + 2.05

0.00855 + 0.09

175,318 + 1000

3.52 = 1000

96.12 + 10,000

37
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Mixed Practice Perform the calculations indicated.
63. 54.8 X 0.15 64. 8.252 X 0.005

66. 1.109 + 0.088 + 16.4 67. 0.05724 + 0.027

69. 0.7683 X 1000 70. 25.62 X 10,000

72. 143 — 0.68 73. 153.7 + 100

Applications

75. Measurement While mixing solutions in her chemis-
try lab, Mia needed to change the measured data from
pints to liters. There is 0.4732 liter in one pint and the
original measurement was 5.5 pints. What is the mea-
sured data in liters?

77. Wages Harry has a part-time job at Stop and Shop. He
earns $9 an hour. He requested enough hours of work
each week so that he could earn at least $185 a week.
How many hours will he have to work to achieve his
goal? By how much will he exceed his earning goal of

$185 per week?

65. 13.75 + 2.55 + 0.078

68. 77.136 + 0.003
71. 56.37 — 4.29
74. 0.58 + 1000

76. Mileage of Hybrid Cars In order to minimize fuel
costs, Chris Smith purchased a used Honda Civic Hy-
brid that averages 44 miles per gallon in the city. The
gas tank holds 13.2 gallons of gas. How many miles can
Chris drive the car in the city on a full tank of gas?

78. Drinking Water The EPA standard for safe drinking
water is a maximum of 1.3 milligrams of copper per
liter of water. A water testing firm found 6.8 milligrams
of copper in a 5-liter sample drawn from Jim and Sha-
ron LeBlanc’s house. Is the water safe or not? By how
much does the amount of copper exceed or fall short of
the maximum allowed?

Cumulative Review Perform each operation. Simplify all answers.

3 12

1 1
79. [0.3.2] 35 + 51 80. [0.3.1] 3 27

12

9
1. [0.2.3] - +
81. [0.2.3] 25

20

1

3
2. [0.24] 1= —
82. [0.2.4] s>

Quick Quiz 0.4  Perform the calculations indicated.
1. 8.0567 — 2.3489

3. 4.608 + 0.16

58.7 X 0.06

Concept Check Explain how you would place the
decimal points when performing the calculation
0.252 + 0.0035.




