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PREFACE TO THE INSTRUCTOR

his sixth edition of Intermediate Algebra retains the same basic format and

style as the fifth edition. The book is intended to be used in a lecture format

class. Each section of the book can be discussed in a forty-five- to fifty-
minute class session.

FEATURES OF THE BOOK

Early Coverage of Graphing The material on graphing equations in two vari-
ables has been moved from Chapter 5 to Chapter 3 and combined with an introduc-
tion to functions and function notation.

Early Coverage of Functions The material on functions and graphs has been
rewritten for this edition. It starts in Section 3.1 with coverage of paired data, bar
charts, and line graphs. Functions are introduced in Section 3.5 and function nota-
tion in Section 3.6. The concept of a function is then carried through to the remain-
ing chapters in the book.

Using Technology Scattered throughout the book is material that shows how
graphing calculators, spreadsheet programs, and computer graphing programs can
be used to enhance the topics being covered. This material is easy to find because it
appears in boxes under the heading “Using Technology.”

Blueprint for Problem Solving The Blueprint for Problem Solving is a detailed
outline of the steps needed to successfully attempt application problems. Intended
as a guide to problem solving in general, the Blueprint overlays the solution process
to all the application problems in the first few chapters of the book. As students be-
come more familiar with problem solving, the steps in the Blueprint are stream-
lined.

Increased Visualization of Topics This edition contains many more diagrams,
charts, and graphs than the previous edition. The purpose is to give the students ad-
ditional information, in visual form, to help them understand the topics we cover.

Facts from Geometry Many important facts from geometry are listed under this
heading. In most cases, an example or two accompanies each of the facts, to give
students a chance to see how topics from geometry are related to the algebra they
are learning.

Conditional Statements An introductory look at the type of reasoning that is the
foundation of mathematics is contained in Section 1.5. This section gives students
experience with conditional statements and their associated forms: inverse, con-
verse, and contrapositive.

xi



xii Preface to the Instructor

Number Sequences and Inductive Reasoning An introductory coverage of
number sequences and inductive reasoning is contained in Section 1.6. This mater-
ial is carried into Chapter 3 and other parts of the book. It is expanded upon in
Chapter 10. I find that there are many interesting topics I can cover if the students
have some experience with number sequences. It is also the easiest way to demon-
strate inductive reasoning.

Unit Analysis Chapter 6 contains problems requiring students to convert from
one unit of measure to another. The method used to accomplish the conversions is
the method they will use if they take a chemistry class. Since this method is the
method we use to multiply rational expressions, unit analysis is covered in Section
6.7 as an application of multiplication and division of rational expressions.

Getting Ready for Class Just before each problem set is a list of four problems
under the heading Getting Ready for Class. These problems require written re-
sponses from students and can be answered by reading the preceding section. They
are to be done before the students come to class.

Chapter Openings Each chapter opens with an introduction in which a real-
world application is used to stimulate interest in the chapter. Most of them are ex-
plained using the rule of four: in words, numerically, graphically, and algebraically.

Study Skills Found in the first six chapters, after the opening application, is a list
of study skills intended to help students become organized and efficient with their
time. The study skills point students in the direction of success.

Organization of the Problem Sets Six main ideas are incorporated into the prob-
lem sets.

1. Drill There are enough problems in each set to ensure student proficiency in
the material.

2. Progressive Difficulty The problems increase in difficulty as the problem set
progresses.

3. Odd-Even Similarities Each pair of consecutive problems is similar. Since the
answers to the odd-numbered problems are listed in the back of the book, the
similarity of the odd-even pairs allows your students to check their work on an
odd-numbered problem and then to try the similar even-numbered problem.

4. Applying-the-Concepts Problems Students are always curious about how the
algebra they are learning can be applied, but at the same time many of them are
apprehensive about attempting application problems. I have found that they are
more likely to put some time and effort into trying application problems if they
do not have to work an overwhelming number of them at one time and if they
work on them every day. For these reasons, I have placed a few application
problems in almost every problem set in the book.

5. Review Problems Each problem set, beginning with Chapter 2, contains a few
review problems. Where appropriate, the review problems cover material that
will be needed in the next section. Otherwise, they cover material from the pre-



Preface to the Instructor

vious chapter. That is, the review problems in Chapter 5 cover the important ma-
terial from Chapter 4. Likewise, the review problems in Chapter 6 review the
important material from Chapter 5. If you give tests on two chapters at a time,
you will find this to be a timesaving feature. Your students will review one chap-
ter as they study the next.

6. Extending-the-Concepts Problems Many of the problem sets end with a few
problems under this heading. These problems are more challenging than those in
the problem sets, or they are problems that extend some of the topics covered in
the section.

End-of-Chapter Retrospective Each chapter ends with the following items,
which together give a comprehensive reexamination of the chapter and some of the
important problems from the previous chapters.

Chapter Summary This lists all main points from the chapter. In the margin,
next to each topic being reviewed, is an example that illustrates that type of
problem associated with the topics being reviewed.

Chapter Review The Chapter Review is a set of review problems covering the
essential ideas of the chapter. Numbers in brackets refer to the section(s) in the
text where similar problems can be found.

Chapter Projects The Projects include one group project, for students to work
on in class, and one research project, for students to do outside of class.

Chapter Test The Chapter Test is a set of problems representative of all the
main points of the chapter.

Cumulative Review Starting in Chapter 2, each chapter ends with a set of
problems that reviews material from all preceding chapters. The cumulative re-
view keeps students current with past topics and helps them retain the informa-
tion they study.

CHANGES IN THE SIXTH EDITION

Chapter 1 Section 1.7 has been deleted and the material there has been distributed
among Sections 1.6, 2.4, and 3.1.

Chapter 2 The material in Sections 2.4 and 2.5 is now contained in a single sec-
tion, Section 2.4. Section 2.8 has been eliminated and the material there integrated
into Chapter 3.

Chapter 3 Graphing in two dimensions has been moved from Chapter 5 to Chap-
ter 3 and now includes an introduction to functions and function notation.

Chapter 4 Systems of equations have been moved from Chapter 8 to Chapter 4. The
section on matrix solutions to systems of equations has been moved to the appendix.

Chapter 5 There are two fewer sections in this chapter than in the previous edition.
The properties of exponents are covered in one section at the beginning of Chapter 5,

xiii
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instead of two sections, and special factoring and the general review of factoring have
been combined into a single section.

Chapter 8 The section on solving quadratic inequalities has been moved to the end
of the chapter, so that technology can be used in the solution process. The section at
the end of the chapter on graphing parabolas that opened left and right has been re-
moved from this edition.

Chapter 9 Exponential functions and inverse functions have been combined with
the material on logarithms. Together they make up Chapter 9 of this edition.

Chapter 11 The material on conic sections has been moved to Chapter 11, the last
chapter of the book.

SUPPLEMENTS TO THE TEXTBOOK

This sixth edition of Intermediate Algebra is accompanied by a number of useful
supplements.

For the Instructor

* Printed Test Bank and Prepared Tests The test bank consists of multiple-choice
and short-answer test items organized by chapter, section, and difficulty level.
The prepared tests comprise 12 sets of ready-to-copy tests, one set for each chap-
ter and one set for the entire book. Each set comprises 2 multiple-choice and 4
show-your-work tests. Answers for every test item are provided. Also included
are 15 sample problems for each section of the text. These problems range in dif-
ficulty from easy to hard.

» ExaMaster+™ Computerized Test Bank A flexible, powerful, computerized
testing system, Examaster+™ offers teachers a wide range of integrated testing
options and features. Available in Macintosh or Windows format, it offers teach-
ers the ability to select, edit, and create not only test items but algorithms for test
items as well. Teachers can tailor tests according to a variety of criteria, scramble
the order of test items, and administer tests on-line. Examaster+™ also includes
full-function gradebook and graphing features.

For the Student

* Videotape Package Free to adopters, the videotape package consists of 11 VHS
videotapes, one for each chapter of the book. Each chapter tape is an hour to an
hour and a half in length and is divided into lessons that correspond to each sec-
tion of the chapter. In the videotapes, I work out selected problems from the text.

» Core Concepts Video This single videotape is over 4 hours in length and con-
tains more than 50 problem-solving sessions, covering most sections of the text.
Tailor-made as a take-home tutorial for students with a demanding schedule, this
video can be used as a preview of what is to be covered in class, as an aid to com-
pleting homework assignments, or as a tool to aid in review for a test.
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* Student Solutions Manual This manual contains complete annotated solutions
to every other odd problem in problem sets and to all chapter review and chapter
test problems.

* MathCue Tutorial This computer software package of tutorials has problems
that correspond to every section in the text. The software presents problems to
solve and tutors students by displaying annotated, step-by-step solutions. Stu-
dents may view partial solutions to get started on a problem, see continuous
record of progress, and back up to review missed problems. Students’ scores can
also be printed. Available for Windows and Macintosh.

* MathCue Solution Finder This software allows students to enter their own
problems into the computer and obtain annotated, step-by-step solutions in re-
turn. This unique program simulates working with a tutor, tracks students’
progress, refers students to specific sections in the text when appropriate, and
prints students’ scores. Available for Windows and Macintosh.

* MathCue Practice This algorithm-based software allows students to generate
large numbers of practice problems keyed to problem types from each section of
the book. Practice scores students’ performance and saves students’ scores ses-
sion to session. Available for Windows and Macintosh.

* MathCue F/C Graph For use with Intermediate Algebra 6th edition, this com-
puter program allows students to graph and analyze any polynomial, logarithmic,
exponential, or trigonometric function or conic equation they choose. F/C Graph
can zoom, trace, display function values or coordinates of selected points, graph
up to four functions simultaneously, and save and retrieve set-ups. Students can
use F/C Graph to relate algebraic and visual forms of functions and conic sec-
tions and to explore how changing parameters affect the graph. The set of com-
puter lab exercises accompanying the software directs student investigations of a
variety of topics. Available for Windows and Macintosh.

« Intermediate Algebra and the Graphing Calculator: A Learning Resource
This workbook helps both instructors and students understand how to use graph-
ing calculators and presents exercises and exploratory investigations into graph-
ing calculators, linear equations and inequalities, polynomials and factoring, lines
and inequalities, quadratic equations, and systems of linear equations.

Saunders College Publishing, a division of Harcourt College Publishers, may
provide complimentary instructional aids and supplements or supplement pack-
ages to those adopters qualified under our adoption policy. Please contact your
sales representative for more information. If as an adopter or potential user you
receive supplements you do not need, please return them to your sales represen-
tative or send them to:

Attn: Returns Department
Troy Warehouse

465 South Lincoln Drive
Troy, MO 63379
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PREFACE TO THE STUDENT

worried they will not understand the topics we cover. When I present a

new topic that they do not grasp completely, they think something is
wrong with them for not understanding it. On the other hand, some students are ex-
cited about the course from the beginning. They are not worried about understand-
ing algebra, and, in fact, expect to find some topics difficult.

What is the difference between these two types of students? Those who are ex-
cited about the course know from experience (as you do) that a certain amount of
confusion is associated with most new topics in mathematics. They don’t worry
about it because they also know that the confusion gives way to understanding in
the process of reading the textbook, working the problems, and getting questions
answered. If they find a topic they are having difficulty with, they work as many
problems as necessary to grasp the subject. They don’t wait for the understanding to
come to them; they go out and get it by working lots of problems. In contrast, the
students who lack confidence tend to give up when they become confused. Instead
of working more problems. they sometimes stop working problems altogether, and
that, of course, guarantees that they will remain confused.

If you are worried about this course because you lack confidence in your abil-
ity to understand algebra, and you want to change the way you feel about mathe-
matics, then look forward to the first topic that causes confusion. As soon as that
topic comes along, make it your goal to master it, in spite of your apprehension.
You will see that each and every topic covered in this course is one you can eventu-
ally master, even if your initial introduction to it is accompanied by some confu-
sion. As long as you have passed a college-level beginning algebra course (or its
equivalent), you are ready to take this course. If you have decided to do well in al-
gebra, the following list will be important to you:

K& 1,1 any of my algebra students are apprehensive at first because they are
| /

How TO BE SUCCESSFUL IN ALGEBRA

1. Attend all class sessions on time. You cannot know exactly what goes on in
class unless you are there. Missing class and then expecting to find out what
went on from someone else is not the same as being there yourself.

2. Read the book. It is the best to read the section that will be covered in class
beforehand. Reading in advance, even if you do not understand everything you
read, is still better than going to class with no idea of what will be discussed.

3. Work problems every day, and check your answers. The key to success in
mathematics is working problems. The more problems you work, the better you
will become at working them. The answers to the odd-numbered problems are
given in the back of the book. When you have finished an assignment, be sure to
compare your answers with those in the book. If you have made a mistake, find
out what it is, and correct it.

xvii
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8.

. Do it on your own. Don’t be misled into thinking someone else’s work is your

own. Having someone else show you how to work a problem is not the same as
working the same problem yourself. It is okay to get help when you are stuck.
As a matter of fact, it is a good idea. Just be sure you do the work yourself.

Review every day. After you have finished the problems your instructor has as-
signed, take another fifteen minutes and review a section you have already com-
pleted. The more you review, the longer you will retain the material you have
learned.

Don’t expect to understand every topic the first time you see it. Sometimes
you will understand everything you are doing, and sometimes you won’t. That’s
just the way things are in mathematics. Expecting to understand each new topic
the first time you see it can lead to disappointment and frustration. The process
of understanding algebra takes time. It requires that you read the book, work
problems, and get your questions answered.

Spend as much time as it takes for you to master the material. No set for-
mula exists for the exact amount of time you need to spend on algebra to master
it. You will find out as you go along what is or isn’t enough time for you. If you
end up spending two or more hours on each section in order to master the mater-
ial there, then that’s how much time it takes; trying to get by with less will not
work.

Relax. It’s probably not as difficult as you think.

Charles P. McKeague — October, 1999



FEATURES OF THE NEW EDITION

New Design and Art Program Equations and Inequalities
The revamped look of this edition is in Two Variables

more open and inviting. Featuring numer-

ous new mathematical and situational fig-
ures, the enhanced art program will assist

students in visualizing the concepts.

SupweStock)

INTRODUCTION
A student is heating watet in s chemistry Lab. As the water heats, she records the tem-
perature readings from two thermometers, one giving temperature in degrees Fahren

Teit and the other in degrees Celsius, Table 1 shows some of the data she collects.

Figure 1 is o scatter diagram thit wives a visual representation of the data in Table |
| TABLE | Corresponding
Temperatures | 12s
In Degrees In Degrees " N
Fahrenheit Celsius. ko) -
5 3 3 .
1h7 "% 5 Y’

1 0 =5
] N THR T T TRETT
FIGURE |
fonship hetween the Fahrenheit and Celsius temperature scales is
mula
A small movie theater holds 100 people. The owner charges more for adults than 3
for children, so it is important to know the different combinations of udults and =gl =3

children that cun be scated at one time, The shaded region in Figure | contains all
the seating combinations, The line x + v = 100 shows the combinations for a full
theater: The y-intereept corresponds o a theater full of adults, and the -intercept
corresponds 1o a theater (ull of children. In the shaded region below the line
© + y = 100 are the combinations that occur if the theater is oot tull

Shaded regions like the one shown in Figure 1 are produced by lincar inequali

ways to deseribe the relationship between the two temperatire
i graph. and an equation. But, most important 1 us, we don't need
formuli on faith, In Problem Set 3.3, vou will derive the formula
Tuble 1

tics in two variables, which is the topic of this section

Chiklren
FIGURE |

A lincar inequidity i o variables is wny expression that can be put i the
form
ax + by < ¢
where @, b, and « are real numbers (@ und b not both 0). The inequality symbaol can
be any one of the foll
Some examples of lincar inequalities are

wing four =

v + 3y 6 i}
Although nut 4l of these examples have the formax + by < ¢ ench one can be put
in that form
The solution set for a lincar inequality is a secrion of the coordinate plane. The
Boimdary Tor the seetion is found by replacing the inequality symbol with an equal
sign and graphinie the resulting equation. The houndary s included in the solution
set (and s represented with s solid lne) if the incquality symbol used originally is
or = The boundary is nol included (and is represented with 3 broken line) if the
original symbol s ot

EXAMPLE | Gruphibe solution set for v + v = 4

Solution  The boundary for the graph s the graph of x + v = 4 The boundary is
tctuded in the solution set because the inequality symbaol fs =

Figuro 2 is the graph of the houndiiry

173




XX Features of the New Edition

Chapter Openers Each chapter be-
gins with a real-world application, helping
students to make the connection immedi-
ately between mathematics and their
everyday lives. Similar problems on a vari-
ety of subjects also appear in the prob-
lem sets and end-of-chapter retrospec-
tives.

Basic Properties
and Definitions

(Bruce Ayers/Tony Ston Images)

INTRODUCTION

The following table and diagram show how the concentration of a popular antide
pressant changes over time, once the patient stops taking it. In this particulur case,
the concentration in the patient’s system is 80 ng/ml (nanograms per milliliter)
when the patient stops taking the antidepressant, and the half-life of the antidepres-
sant is S days.

TABLE | Concentration of an

Antidepressant
Days Since Coneentration
Discontinuing (ng/ml)

0 %0

s
n |
I
20

S w15 20
Time (days)
FIGURE | Concentration of antidepressant
over tlime

The half-life of a medication tells how quickly the medication is eliminated from a
person’s system: Medications with a long half-life are eliminated slowly, wher
those with a short half-life are more quickly climinated. Half-life is the key to con-

ctina fing table and graph. When you are finished with Section 1.6 you
fe the half-life of 4 medication to construct the table and graph

STUDY SKILLS

Al the beginning of each of the first few chapters of this book, you will find i sec-
tion ke this. in which we list the skills necessary for success in algebra. If you
have just completed an introductory algebra cluss successfully, you ha
most of these skills. If it has been some time sinc
must pay attention 1o the sections on study skills
Here is o list of things you can do to hegin 1o develop etfective study skills.

scquired
ou last took a math class. you

1. Put Yourself on a Schedule The genersl rule is that you spend 2 hours on
homework for every hour you are in class. Make u schedule for yourself in
which you set aside 2 hours cach day 1o work on algebra. Once you make the

schedule, stick to it Don't just complete your assignments and stop. Use all the

1ime you have set aside. If you complete an assignment and have time left over,
read the nest section in the book and work more problems. As the course pro-
gresses, you may find that 2 hours a day is not enough time for you to master the

material in this course. If it takes you longer than 2 hours a day o

goals for this course, then that’s how much time it takes. Trying 10 g

less will not work

Find Your Mistakes and Correct Them There is more to studying algebra

than just working problems, You must ulways check your answers with the an-

swers in the back of the book. When you muke 4 mistake, find out what it s and
correet it. Making mistakes is part of the process of learning mathematics. One
of the number sequences we will study in this chapter is known as the Fibonacci
sequence. ufter the lalian mathematician  Leonardo  Fibonacar (¢ 1170~
. 1250), Fibonacci published a book titled The Book of Squares in 1225, In the
Prologuc he has this to say ahout his writing

\ your
by with

1 have camie fo request
Tess. than right or
ing s divine rather than human

lgence it in any plice it contains something more v
ssary: for 1o remember everything and be mistaken in noth

Fibonacci knew, as you know, that human beings make mistakes. You cannot
learn ulgebra without making mi 1o discovering what you do not
understand can be found by correeting your mistikes

Imitate Success Your work should look like the work you see in this book and
the work vour instructor shows. The steps shown in solving problems in this
book were written by someanc who has been successful in mathematics. The
same is true of your instructor. Your work should imitate the work of people who
have been successful in mathematics.

Study Skills List of skills necessary
for success in algebra; teaches students to
become organized and efficient with their
time.The Study Skills appear in Chapters

| through 6.



TECHNOLOGY

SPREADSHEET PROGRAMS

138 CHAPTER 3 Equanons and Incqualitics in Two Vanables

When I put together the manuscript for this book, 1 used a spreadsheet program
10 draw the bar chart and line graph shown in Figures 1 and 2.

Figure 3 shows what the screen of my computer looked like when { was
preparing Figure 1. The har chart was drawn by the computer from the data in
the table. This was just one of many ways | could have chosen to display the

ORDERED PAIRS

data.
it Formuls
O
A B I c D E
1 Price of Texthook |
2 [Edition | Year Published| _ Net Price ]
3 |First 1982 | $1695 | |
4 |Second 1985 | $23.50 B ‘
|5 |Third 1989 $3050 |
6 |Fourth 1993 $39.25 ]
| 7 |[Fifin 1997 $4750 | ]
? 1997 50 | il
) 000
Lo 00
11 - 000
12 B 00 |
13| W |
14 wm 1
15 3 000 |
[16] 150
[17] 1000 ]
18| 500 |
o L \
20| 1982 1985 1989 1993 17
5 v ]
FIGURE 3

Paired data play o very important fole in equations that contain two viriable:
Warking with these equations is easicr if we standardize the terminolc
tion associated with paired data. So here is a definition that wiil do just

Features of the New Edition xxi

Using Technology This material illus-
trates the ways in which graphing calcula-
tors, spreadsheet programs, and com-
puter graphing programs can be used to
enhance the topics covered. An icon

makes the information easy to locate.

Facts from Geometry Important
facts and associated examples are in-
cluded under this heading, illustrating to
students how geometry relates to the al-
gebra they are learning.

Sutfsce area « 4867 cny

FACTS FROM
G cometry

CHAPTER 2 Equations and Incqualities in One Variable

Solution Substituting 486.7 for 8, 5 for r, and 3.14 for 7 into the formula § =
mr? 4 2mrh. we have

4867 = (R14)(5%) + 23 14)(5)
486.7 = 785 + 3140
408,

2=314h Add ~78.5 to cach side.
13=h Divide cach side by 31.4.

The height of each can is 13 centimeters.

|

-
|

Formulas for Area and Perimeter

To review, here are the formulas for the area and perimeter of some common geo-
metric objects.

A Square A Rectangle A Triangle
Perimeter = 4s Perimeter = 21 + 2 Perimeter = a4 b i e
Arca =+ Arca = Iw Area = Lhis

The formula for perimeter gives us the distance around the outside of the ob
ject along its sides. while the formula for atca gives us & measure of the amount of
surface the object covers,

Note: The pink linc lbcled / in the triangle is its height, or altitude. It extends from the top
of the triangle down to the base. meeting the basc at an angle of %0°. The altitude of o iran-
wle is always perpendicular to the base. The small square shown where the altitude meets the
base s used 10 indicate that the angle formed is %)

EXAMPLE 4 Given the formula /' = 2w + 2/ salve for w

Solution To solve for w, we must isolate it on pne side of the equation. We can
accomplish this if we delete the 2/ term and the cocfficient 2 from the right side of
the equation,




Features of the New Edition

Getting Ready for Class New ele-
ment designed to reinforce the concepts
students have learned by reading the dis-
course, prior to attending class. Over 250
new writing exercises appear throughout
the book under this heading. Students are
asked to write on various topics using
their own words, thus enhancing their
understanding and helping to alleviate
math anxiety.

PROBLEM SET 3.7

For th following problems, v varies directly with « force of 5 pounds streiches a spring 3 inches, how

much force is necessary to siretch the same spring

1. 16y is 10 when xis 2, find y when « is 6 sy
2. 5 20 when  is 5. s 3 3 &

2. 165 520 Wheox 85, find y wheax'k 22. Weight and Surface Area The weight of a cer
3. My is =32 when xis 4. find x when v is —30 tain muterial varies directly with the surface area of

4. 1y is 30 when x is 5. find x when y 15 =70 that material. If & square feet weighs half a pound.
how much will 10 square feet weigh?

23. Pressure and Temperature  The temperature of o
gas varies directly with its pressure. A temperature

For the following problems, 1 is inversely proportional
10y

5.1 ris - 3when s is 4, find r when s is 2 of 200 K produces i pressure of 50 pounds per

6. M ris — 10 when s is 6, find £ when s is =5 square inch

9. 17 is 8 when s is 3, find s when r is 48, () Find the equation that relates pressure and tem-
perature,

s 12 sS85, TUEY el s M ~
ot & B winmuitecS; Sl s wiea = 1820 (b) Graph the equation from part (a)in the first

quadrant only.

For the following problems. o varies directly with the
(€) What pressure will the gas have at 280 K?

square of 7

i 24. Circumference and Diameter The circumler-
9. 10d = 10 whenr = 5, find d when r = 10 ;
ence of i wheel is directly proportional to its dism-
10 Wd= 12 whenr = &, findd whens = 9, cter. A wheel has a circumference of 8.5 fect and
T A0 = 100 when r = 2, find o when r = 3 diameter of 2.7 fect
12, Ifd = S whenr = 5. find d when r (a) Find the equation that relates circumference

and diameter

Secton 1.1 Fundamental Definitions and Notation 7
EXAMPLES  LetA = {1,3,5,B={0,24}andC = {1,2.3, . }.
Then

12. AUB = {0,1.2.3.4,5}

BANB=0 (A and B have no elements in common)

4. ANC=(1,35)=A

15. BUC = {0,1.2.3, }

Another notation we can use to describe sets is called ser builder notation
Here is how we write our definition for the union of two sets A and B using sel
builder notation.

AUB= (x|xEA or xEB}

The right side of this statement is read “the set of all x such that x is a member of A or
x is a member of B As you can see. the vertical linc after the first x is read “such that ™

EXAMPLE 16 IfA={1.2.3.4.56).findC= [v|xEAandx =4}

Solution We are looking for all the elements of A that are also greater than or
equal 10 4. They are 4. 5, and 6. Using set notation, we have

C = {4.5,6)

Getting Ready for Class

Each section of the book will end with some problems and questions like the ones
that follow. They are for you to answer after you have read through the section, but
before you go 1o class. All of them require that you give wrillen responses, in com-
plete sentences. Writing about mathematics is a valuable exercise. If you write with
the intention of explaining and communicating what you know {0 someone else,
you will find thut you understand the topic you are writing about even better than
you did before you started wriling. As with all problems in this course. you want to
approach these writing exercises with a positive point of view. You will get better ar
giving written responses 10 questions as you progress through the course. Even if
you never feel comfortable writing about mathematics, just the process of attempt-
ing 1o do so will increase your and ability in

After reading through the preceding section, respond in your own words and in

complete sentences.

A. What is the meaning of the expression 2*7

B. Why do we have a rule for the order of operations”

C. What is the intersection of two sets of numbers?

D. Explain the operations that are associated with the words sum. difference, prod-
uct, and quotient.

For the following problems, v varies inversely with the
square of x

(b) Graph the equation from part (a) in the first
quadrant only
(¢) What is the circumference of a wheel that has a

13, Ify = 45 whenx = 3. find v when x is § ) =
dinmeter of 11.3 feet?
14,10y = 12 whenx = 2, find y when xis 6
2 S 25. Volume and Pressure The volume of 4 gas is in
15, 11y I8 when x = 3, find v when v is 2. S
= versely proportional 10 the pressure. 1f # pressure of
16. Iy = 45 when v = 4, find y when v is 5

For the following problems. = varies jointly with x and
the square of ¥

36 pounds per square inch corresponds 1o a volume
of 25 cubic fect. what pressure is needed to pro-
duce a volume of 75 cubic feet?

) 26. Wave Frequency The frequency of an electromag-

17.. 10721554 when £ wad ¥ e 3, find 2 when s = 2 netic wave varies inversely with the wavelength. 1f

undy = 3 wavelength of 200 meters has o frequency of 800

18, 102 iy 80 whenx is 5 and v is 2, find 2 when v = 2 Kilocycles per seeond, what frequency will be associ-
andy =5 ated with o wavelength of SO0 meters?

19,10 2 is 64 when = 1 and v = 4, find v when
andy = |1

20. If = 4s 27 when 1 =
St and y

o and v 3. find v when
Applying the Concepts

21. Length of a Spring The length a spring stretches
is direetly proportional 1o the force applied. 1f a

"
o

. /-Stop and Aperture Diameter The relutive aper

ture. of f-stop, for o camera lens is mversely propor
tional to the diameter of the uperture. An f-stop of 2
comesponds 10 s aperture diameter of 40 millime
ters for the lens on an automatic camera.

() Find the equation that relates f-stop and diame-

ter
(b) Graph the equation from part (a)in the first
uadrant only

Problem Sets Just the right number
of drill problems is included in each prob-
lem set to ensure student proficiency in
the material. The problems are progres-

sive in level of difficulty, and each pair of

consecutive problems is similar.




Section 3.3

y-intercept 2

.

y-intercept 3
Applying the Concepts

helow resembles the table fron
this section. The rows of the 1

1o derive the equation F =

(h) Use the cqution from

sius temperature of 30°.

43, Find the equation of the line with x-intercept 3 and

d the equation of the line with t-intercept 2 and

45. Deriving the Temperature Equation The table L

{a) Use any two of the nr\lcrn{‘paih from the table

renheit temperature that corresponds 1o z

Problem Set 171

m the introduction to
ahle give us ordered

pairs (C, F)
Degrees Degrees |
Celsins Fahrenbeit
o F
0 2
25 T
S0 122 -
75 167 !
100 212

Yo+ 3
part (a)to find the 4

3. :;wc Ihc)‘tluw and yeintereept of y = <2 Sketeh g6 Mo Heart Rate The table gives the maxi-
~EEPY mum heart atc for adulis 30, 40, 50, and 60 years
36. For the line « = =3, sketch the graph, give the old. Each row of the table gives us an ordered pait
slope. and name any intercepts. A, M).
37. Find the equation of the line parallel to the graph of e
3x — y = 5 that contains the point (—1,4) o
38, Find the equation of the line parallel to the graph of Age Maximum Heart Rate
2¢ — 4y = 5 that contains the point (0. 3) (years) (beats per minute) !
39, Line s perpendicular 10 the graph of the equation n M
2v — Sy = 10 and contains the point (4, —3). S
Find the equation for 1 30 :;:
)
40. Line /s perpendicular 1o the graph of the equation oy m
3y — Sy = 2 and contains the point (2, —6). o 160

Find the cquation for .

41. Give the equation of the line perpendicular to the
graph of y = —dx + 2 that has an c-intercept of

! 1o derive the cquation M

42. Write the cquation of the fine parallel 1o the graph gives the maximum heart

of 7x = 2y = 14 that has an x-intercept of §. whose age is A

(a) Use any two of the ordered pairs from the table

220 — A. which

Features of the New Edition

Applying the Concepts These

XX

problems are designed to show students

how the algebra they are learning can be

applied to real-life situations. Over 400

new application problems have been

added, and approximately 100 of these

emphasize reading and interpreting

graphical and tabular data, in keeping with

AMATYC standards.

rate M for an adult

RS

e e e e D

Extending the Concepts Many
problem sets end with a group of these
challenging exercises. Unlike any of the
previous problems students have encoun-
tered in the chapter, these questions
prompt them to synthesize ideas, thus
extending their understanding of the

topics.

[Find /(6) and h(3).]
78.

[Find A(2) and A(1).]

Review Problems

;Nilh the next section.
Multiply.

79. (2v — 3)2x + 3)
81. (2v - 3)°

Factor completely.
85, &'+ 260%° + 15¢*
87. 3’ + 295x — 500

B‘J; 2tx+2

9L 2" + 15y + 025

93. Factoring and Area
gives us @ way 10 vis

tionof x* + S 4 4.

tnnomial x* + Sx + 6. Construct &
gram that will allow you to visualize the

Exponents and Polynomials

Factor the right side of this equation, and then find
h when 1 is 6 seconds and when 1 is 3 seconds.

Height of an Arrow  An arrow is shol info the
air with an upward velocity of 16 feet per second
from a hill 32 feet high. The equation that gives
the height of the arrow at any time 7 is.

h() = 32 + 160 — 16*

Factor the right side of this equation, and then find

Jr when ¢ is 2 seconds and when 7 is | second.

94. Factoring and Area  Refer to the area model for
factoring trinomials mentioned in the preceding ex-

Write the factoring problem represented by

cach of the following diagrams.

The following problems review material we covered in ®
ion 5.3. Reviewing these problems will help you

ercise.

80. (4 — Sx)(4 + 5v)
82. (4 — 5x)°

83. (2r — 3)4x? + bx +9)
84, (2¢ + 3’ — 6 +9) (b)

Extending the Concepts

86. 24x* + bxdy! - 45y"
2? + 594x — 1,200
90. )P x4 2

92, 6 + 2 + 016
The following arca model
ze the factorization of the

I
;

e




