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Preface

Times certainly are changing. This text represents two generations of mathematics
learning and teaching in the Sullivan family.

As the father, I have been teaching at an
urban public university for over 30 years.
Many things have changed during
those years. . . . Students today have
many varied needs—some students
have very little mathematical back-
ground and a fear of the subject, while
others are extremely motivated and
have a strong educational background.
Many are trying to balance family,
work and school. All of these added
pressures enter into the classroom. To
be able to reach these students and ex-
cite them about the subject I love is
truly wonderful. Technology, too, is
changing. For me, as with many of my
colleagues, the move has been from slide
rules to arithmetic/scientific calculators
to graphing calculators and computer
algebra systems. As a result, our ca-
reers have been exciting, challenging,
and, most importantly, filled with a
wide range of learning experiences.

As the son, I grew up with teaching and
learning all around me. Having com-
pleted dual advanced degrees in eco-
nomics and mathematics has impacted the
way I think about college courses . . .
applications and skills blend together.
Unlike my father, technology was in
every aspect of my college career. Now
as a mathematics teacher at a commu-
nity college, I have the opportunity to
see the strengths of the traditional foun-
dations of mathematics combined with
the exploratory nature of technology
and the power of real world applica-
tions. For many of my students, the
visual nature of mathematics through
technology compels them to become
more active in the classroom. Being
able to use real world data, do experi-
ments, and work in groups has made
learning interesting again to them.

Welcome to Algebra and Trigonometry: Enhanced with Graphing Utilities. We
hope you enjoy using it as much as we do.

W ihasd Aettuns:

Michael Sullivan

Yoo & e P

Michael Sullivan, III
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Our Philosophy on Technology

MAA, AMATYC, and NCTM all recommend the appropriate use of technology
in the classroom and the mathematics laboratory. Appropriate is the difficult word
to define. Our text assumes immediate access to graphing utilities by both students
and instructors. We fully utilize the graphers ability to promote visualization, ex-
ploration, foreshadowing of concepts, data analysis, curve fitting and most of all,
excitement in the classroom. We have not, however, thrown out all hand work.
By blending together technology and traditional methods of problem solving, stu-
dents are empowered with knowledge and ability that they will use throughout
their lives.

How we integrate technology through the text is subtle—no big boxes, no
icons. You will see both T1-82 screens and traditional line art where appropriate.
Many examples are solved in two ways: with a graphing solution and with an al-
gebraic solution. Many exercises are multi-tasked, beginning with questions that
require the use of algebra or trigonometry and ending with questions that require
not just a graph, but also an analysis of the graph. We encourage students to dis-
tinguish between solving a given problem using the full power of the technology
vs. recognizing when the technology is limited or the simple nature of the prob-
lem makes a solution by hand the better choice.

One very effective use of a graphing utility is to develop the ability of stu-
dents to recognize patterns. With a graphing utility, students can quickly and ef-
fectively start to recognize patterns; they can actually ‘see’ the mathematics, re-
sulting in a better conceptual understanding of the concept at hand. Throughout
the text, we have students graph related functions on the same screen, asking them
leading questions to help them recognize patterns.

Another strong reason to use the technologies available is to move away from
contrived and ‘simple’ numbers. Students can work with real information involv-
ing ‘messy’ numbers in a way that traditionally they could not do. Without taking
away from the conceptual understanding of the objective at hand, students can an-
alyze and interpret real data. Using this premise, we have included problems us-
ing real world data, as well as CBL exercises where students can actively collect
their own data and manipulate it.

Technology can also be used to introduce ideas and solve problems that go
beyond the traditional limitations of algebra and trigonometry. For example, many
concepts and problems typically covered in a calculus class can be investigated
and solved using graphing utilities. Determining where a function is increasing
and decreasing and where its local maxima and minima occur are topics that can
now be introduced, discussed, and solved in Algebra and Trigonometry, thanks to
the technology. Curve fitting is another topic that can be introduced, discussed,
and solved, enabling students to relate algebra skills with data analysis.

These are a few of the uses made of technology in Algebra and Trigonometry:
Enhanced with Graphing Utilities. A graphing utility is required for the student to
use this text. If you or your school would like to use graphing utilities, but not re-
quire them, Algebra and Trigonometry, 4th Edition, by Michael Sullivan, which
provides an optional use of graphing utilities, is also available. To receive an ex-
amination copy, contact your Prentice Hall representative.
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About This Book

Content The content of this book is not different than that of a traditional Algebra
and Trigonometry—but the emphasis and the approach is! For example, we ap-
proach the idea of Horizontal Shifts by first exploring the graphs of several func-
tions using a graphing utility and then drawing a conclusion about what is hap-
pening. Also, many Examples and Exercises found in this text are ones that cannot
be handled using only traditional methods.

Organization With the use of fully integrated technology, the order of presenta-
tion of certain topics shifts.

To emphasize the focus of the book, Chapter 1 begins with graphing. In
recognition of the fact that some students may not be fully prepared to start here,
an Appendix has been carefully designed to provide necessary review. The sec-
tions of the Appendix that apply are referenced at the beginning of a Chapter and
also within the body of the chapter.

Chapter 1 treats the graphs of certain key equations, including the line and
the circle. A section on Linear Curve Fitting demonstrates the power of a graph-
ing utility to solve applied problems in this area.

Chapter 2 develops the concept of a function, the graphs of functions, and
properties of functions. Chapter 3 solves equations and inequalities utilizing both
graphing and algebraic techniques.

Chapter 4 discusses Polynomial and Rational Functions, with an emphasis
on analyzing their graphs. Chapter 5, Exponential and Logarithmic Functions, also
places emphasis on the analysis of graphs, but, in addition, contains an entire sec-
tion devoted to Nonlinear Curve Fitting.

In Chapter 6, Trigonometric Functions, the trigonometric functions are in-
troduced using right triangles. Later the unit circle approach is used to develop
properties of the trigonometric functions. The graphs of the trigonometric func-
tions are then discussed. The chapter concludes with the inverse trigonometric func-
tions.

Chapter 7, Analytic Trigonometry, deals with trigonometric identities and
trigonometric equations. Chapter 8, Applications of Trigonometric Functions, pro-
vides applications of trigonometry to solving triangles, both right and oblique. Also
included is a discussion of sinusoidal graphs, harmonic motion, and damped vi-
brations.

Chapter 9, Polar Coordinates; Vectors, introduces polar coordinates, with an
emphasis on graphing. Also included are vectors and the dot product. Chapter 10,
Analytic Geometry, discusses the conics, including rotation of axes and polar forms.
Parametric equations are also included.

Chapter 11, Systems of Equations and Inequalities, discusses both graphing
and algebraic approaches. Many examples and exercises found here can only be
solved using technology. Chapter 12, Sequences; Induction; Counting; Probability,
is mostly traditional.

Examples Recognizing that many students learn through working problems by
hand as well as through the use of a graphing utility, we have provided both tra-
ditional and technological examples of solving problems. Examples are worked
out in appropriate detail, starting with simple, reasonable problems and working
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gradually up to more challenging ones. There are no magic steps and we encour-
age and often show the final step of checking the result. Many of the examples in-
volve applications that will be seen in calculus or in other disciplines. At the end
of many examples there are “Now Work™ suggestions which refer students to an
odd numbered problem in section exercises which is similar to the worked out ex-
ample shown. This allows students immediate feedback on whether they under-
stand the concept clearly before moving on.

Exercises The exercises in the text are mostly of three types: visual—where stu-
dents are asked to draw conclusions about a graph; technological—where the stu-
dents will fully utilize the power of their graphing utility; and open-ended—where
critical thinking, writing, research or collaborative effort is required. The text con-
tains over 5500 tested and true exercises, over 900 are applied problems. Exercise
sets begin with problems designed to build confidence, continue with problems
which relate to worked out examples in the text and conclude with problems that
are more challenging. Many of the problems, especially those at the beginning are
visual in character—such as showing a graph and asking for conclusions.

Answers are given in the back of the text for all the odd-numbered prob-
lems. Fully worked out, step by step solutions for the odd-numbered problems are
found in the Student’s Solutions Manual, while the even solutions are equally
worked out in the Instructor’s Solutions Manual.

lllustrations The design uses color effectively and functionally to help the student
identify definitions, theorems, formulas and procedures. Included in the Preface to
the Student is an overview of how these colorized elements can be helpful when
studying. Many illustrations have been included to provide a dynamic realism to
selected examples and exercises. All the graphing utility and line art has been com-
puter generated for consistency and accuracy. For the purpose of clarity, all line
art utilizes two colors. With over 1600 pieces of art throughout the text we aim to
help the student to visualize mathematics and show how to use it to solve mathe-
matical problems.

Applications Every opportunity has been taken to present understandable, realis-
tic applications consistent with the abilities of the student, drawing from such
sources as tax rate tables, the Guinness Book of World Records, Government pub-
lications and newspaper articles. For added interest, some of the applied exercises
have been adapted from textbooks the students may be using in other courses (such
as economics, chemistry, physics, etc.)

Communication and Problem Solving The recommendations of the NCTM,

AMATYC and MAA support the inclusion of writing, verbalizing, research and

critical thinking in mathematics. Throughout the text there are many ways we en-

courage these activities. In the exercises, these kind of problems are designated by

a PV . All of these problems not only ask the student to write, discuss or to do
A

active problem solving, but they also drive forward the concepts of the section.

Collaborative Projects In each chapter, a full page “Mission Possible” has been
devoted to collaborative learning. These multi-tasked projects, written by Hester
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Lewellen, one of the co-authors of the University of Chicago High School Math-
ematics Project, will help your students work together to solve some unusual prob-
lems. Some of the projects require utilizing the graphing utility but all require crit-
ical thinking and communication. Suggested solutions to the collaborative projects
are found in the Instructor’s Solutions Manual.

Calculus While some of your students may not be going on to calculus after this
course, many will. To encourage students and to let them preview calculus, we have
included many examples and exercises that foreshadow topics found in calculus.

CBL Projects In key places in the text, CBL (Calculator Based Laboratory) ex-
periments are given in the exercises. Each demonstrates real world applications of
the topics just covered. Students are asked to perform experiments and collect and
analyze the data obtained.

Instructor’s Supplementary Aids

Instructor’s Solutions Manual Contains complete step-by-step worked out solu-
tions to all the even numbered exercises in the textbook. Also included are strate-
gies for using the collaborative learning projects found in each chapter. Trans-
parency masters which duplicate important illustrations in the text can be found
as well.

Video Review A new videotape series which has been created to accompany
the Sullivan texts include a half hour review of the most important topics in each
chapter. Each segment uses both traditional and technological ways of solving
mathematical problems. Entertaining and educational, these videos provide an
alternative process which can add to your students’ success in this course. Also in-
cluded is a graphing calculator video tutorial which walks one through the most
common uses of the various calculators. Written by mathematics teachers, these
videos concentrate on those topics that ‘get them every time’.

Written Test Item File Features six tests per chapter plus four forms of a final ex-
amination, prepared and ready to be photocopied. Of these tests, three are multi-
ple choice and three are free response.

Prentice Hall Custom Test (Computerized Testing Generator - Mac and Windows)
PH Custom Test is a fully networkable, easy to use test generator. Instructors may
select questions by objective, section, chapter or use a ready-made test for each
chapter. As the questions are algorithmically generated, an instructor can create up
to 99 versions of each question while keeping the problem type and objective con-
stant. PH Custom Test allows for on-line testing and offers a gradebook feature
that not only organizes test grades but can be used for any other classroom grades
or information. Instructors can download questions into word processing programs
or create their own problems and insert them into PH Custom Test. Graphics and
mathematical symbols are integrated into the program and other graphics from pro-
grams such as Mathematica, Maple, Derive or Matlab can be imported into the
program.
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Student’s Supplementary Aids

Student’s Solutions Manual Contains complete step-by-step worked out solutions
to all the odd numbered exercises in the textbook. This is terrific for getting in-
stant feedback for your students.

Prentice Hall Tutorial Program (Software tutorial both Mac and Windows) This
computerized tutorial program is based on the highly successful Prentice Hall test-
ing program. Utilizing the same algorithms programmed for the test generator, stu-
dents are able to pretest their abilities, receive a diagnostic recommendation for
further study, work through a step-by-step tutorial—complete with a graphing util-
ity built into the program, and tutorial tests. The software is fully networkable and
can be used with the gradebook feature in the Prentice Hall Custom Test.

Visual Precalculus A software package for IBM compatible computers which con-
sists of two parts. Part One contains routines to graph and evaluate functions, graph
conic sections, investigate series, carry out synthetic division and illuminate im-
portant concepts with animation. Part Two contains routines to solve triangles,
graph systems of linear equations and inequalities, evaluate matrix expressions,
apply Gaussian elimination to reduce or invert matrices and graphically solve lin-
ear programming problems. Those routines will provide additional insights to the
material covered within the text.

X(PLORE) A powerful (yet inexpensive) fully programmable symbolic and nu-
meric mathematical processor for IBM and Macintosh computers. This program
will allow your students to evaluate expressions, graph curves, solve equations and
use matrices. This software package may also be used for calculus or differential
equations.

New York Times Supplement A free newspaper from Prentice Hall and the New
York Times which includes interesting and current articles on mathematics in the
world around us. Great for getting students to talk and write about mathematics.
This supplement is created new each year.

For any of the above supplements, please contact your Prentice Hall representative.
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Preface

As you begin your study of algebra and trigonometry, you might feel overwhelmed
by the number of theorems, definitions, procedures and equations that confront
you. You may even wonder whether you can learn all this material in a single course.
For many of you, this may be your last mathematics course, while for others, just
the first in a series of many. Don’t worry—either way, this text was written with
you in mind.

This text was designed to help you—the student, master the terminology and
basic concepts of algebra and trigonometry. These aims have helped to shape every
aspect of the book. Many learning aids are built into the format of the text to make
your study of this material easier and more rewarding. This book is meant to be a
“machine for learning,” one that can help you to focus your efforts and get the
most from the time and energy you invest.

This book requires that you have access to a graphing utility: a graphing cal-
culator or a computer software package that has a graphing component. Be sure
you have some familiarity with the device you are using before the course begins.

Here are some hints we give our students at the beginning of the course:

1. Take advantage of the feature PREPARING FOR THIS CHAPTER. At the beginning of
each chapter, we have prepared a list of topics to review. Be sure to take the time to do
this. It will help you proceed quicker and more confidently through the chapter.

2. Read the material in the book before the lecture. Knowing what to expect and what is
in the book, you can take fewer notes and spend more time listening and understanding
the lecture.

3. After each lecture, rewrite your notes as you re-read the book, jotting down any addi-
tional facts that seem helpful. Be sure to do the Now Work Problem x as you proceed
through a section. After completing a section, be sure to do the assigned problems.
Answers to the Odd ones are in the back of the book.

4. If you are confused about something, visit your instructor during office hours immedi-
ately, before you fall behind. Bring your attempted solutions to problems with you to
show your instructor where you are having trouble.

5. To prepare for an exam, review your notes. Then proceed through the Chapter Review.
It contains a capsule summary of all the important material of the chapter. If you are un-
certain of any concept, go back into the chapter and study it further. Be sure to do the
Review Exercises for practice.

Remember the two “golden rules” of algebra and trigonometry:

. DON’T GET BEHIND! The course moves too fast, and it’s hard to catch up.

2. WORK LOTS OF PROBLEMS. Everyone needs to practice, and problems show where
you need more work. If you can’t solve the homework problems without help, you won’t
be able to do them on exams.

We encourage you to examine the following overview for some hints on how
to use this text.
Best Wishes!

Michael Sullivan
Michael Sullivan, III




Each chapter begins with a list of concepts to review.
Refresh your memory by turning to the pages listed.

A section by scctiorj outline is also provided. This is a
good way to organize your notes for studying.

nghhghtmg an apphcatxon from the chapter, you are given
a “Preview” of a coming use of the mathematics introduced
1n thlS chapter.

town is 12 miles down !hxs}wn from P, i i

(a) I/npmsanmnmamﬂnmm«ag:smdafanulﬁmmrand i
Hhe same person can walk 5 miles per hour, expiress the tine T it takes . 4
10,80 from the island to town as a function of the distance x from P to . i
where the person lands the boat, .

(b) What is the domain of T?

(o) How long will it take to travel front the island to town if the person

o e bonmmxlesﬁ‘oml’? T

. Spo-

eovmmnd un-

WW”MMM“M—WS@W
Pierre de Fermat (1601-1665) could take the crucial ular, graphing utilities, we are now able not only to
step, which was the use of rectangular coordinates visualize the dual roles of algebra and geometry, but

to translate geometry problems into algebra prob-  we are also able to solve many problems that before
lems, and vice versa. This step was supremely im- this technology required advanced methods.

, , 1 »

: aiali . . i Rectangular We locate a point on the real number line by assigning it a single real number,
| Most chapters open with a brief historical COO,d,,?mes called the coondinate of e point, For work in a twodimensional plane, we locate
| J points by using two numbers.

diSCU$Si0n Of Where th,ls materlal came Graphing Utilities We begin with two real number lines located in the same plane: one hori-

zontal and the other vertical. We call the horizontal line the x-axis, the vertical
i line the y-axis, and the point of intersection the origin 0. We assign coordinates
from”. It is he]pful to underétand how others FIGURE 1 to every point on these number lines s shown in Figure 1, using & conveniont
17 scale. In mathematics, we usually use the same scale on each axis: in applications,
created and USed these ldeas to SO]VC thelr . a different scale is often used on each axis,
4 The origin O has a value of 0 on both the x-axis and the v-axis. We follow
2 the usual convention that points on the x-axis to the right of O are associated with
‘ everyday problems. Positive el numbers, and those ta:the Jeft of 0 are sssocfated
i —jz—‘fz—La' I T numbers. Those on the s above O are associated with positive real numbers,
1 . 3 and those below O are associated with negative real numbers. In Figure |, the 1~
! : are labeled as x and y, respectively, and we have used an arrow at
axis o denote the positive direction
The coordinate system described here is called a rectangular, or Cartesian®
coordinate system. The plane formed by the v-axis and y-axis is sometimes called

K NeW terms appear in bolaface type Wherﬁ 5 P the xy-plane, and the t-axis and y-axis are referred to as the coordinate axes.

§

Any point 7 in the xy-plane can then be located by using an ordered pair
! i (x, ¥) of real numbers. Let x denote the signed distance of 2 from the y-axis (signed
they are defined. FIGURE 2 in the sense that, if P is 1o the right of the y-axis. then x > 0, and if P is o the
it y left of the y-axis, then v < 0); and let v denote the signed distance of P from the
x-axis. The ordered pair (x, v), also called the coordinates of 7 then gives us

4 enough information to locate the point 7 in the plane.
i d For example. to locate the point whose coordinates are (-3, 1), go 3 units
i » along the w-axis 1o the lefi of O and then go straight up | unit. We plot this point
. e by placing a dot at this location. See Figure 2, in which the points with coordi-
nates (=3, 1), (=2, =3). (3. =2). and (3, 2) are plotted.
.

The origin has coordinates (0, 0). Any point on the x-axis has coordinates
of the form (x, 0), and any point on the y-axis has coordinates of the form (0, )
If (x. y) are the coordinates of a point £ then x is called the x-coordinate,
or abscissa, of P and v is the y-coordinate, or ordinate, of 2 We identify the

i | i *Named aftcr René Descartes (1396-1650),  French mthematcian, philosopher, and theologian.




w1 —— Important Procedures and STEPS are noted in the left
column and are separated from the body of the text by
two horiz :ntal color rules. You will need to know these
proccdures and steps to do your homework problems
and prepare for exams.

FIGURE 37

(a) (®)
Connected Mode Dot Mode L]

Examples are easy to locateg:and are titled to tell you
what concept they highlight. Most examples work the

® Now work Problem 41.

o et e solution first with the graphing utility and then alge-
crgps ke moatspom imi o braically. f
L e — -l
¢ Epmsvsresy T The Now Work Problem xx feature asks you o do a
e W g ‘ | particular problem before you go on in the section.
T ; This is to ensure that you have mastered the material
Pt b et oot B just presented before going on. By following the prac-
e = ‘ tice of doing these Now Work Problems, you will gain
f— " confidence and save time.

‘We conclude (hat the equation (¢ — 1)/x = x has no solution, so the graph of
R(x) does not intersect the line y = 1

See Figure 38 We see from the graph that there is no y-intercept and two
wintercepts. — 1 and 1. The symmelry with respect to the origin is also evident
We can also sce that there is a vertical asymptote atx = 0 and an obliue us-

Chapter 3 Equations and Inequalities Section 8.3 The Law of Cosines
"" Explain what is wrong in the following steps: HisroricaL Farure @ The Law of Sines was known vaguely long before it was explicitly stated by
— m Nasir ed-din (about AD 1250). Ptolemy (about Ap 150) was aware of it in a form
oy using a chord function instead of the sine function. But it was first clearly stated
in Europe by Regiomontanus, writing in 1464.
o) The Law of Cosines appears first in Euclid's Elements (Bm\ D). but in a
@ well-disguised form in which squares built on the sides of es are added and
R ® a rectangle representing the cosine term is subtracted. It was lhu‘ known to0 all
P @ mathematicians because of their familiarity with Euclid's work. An early modemn
i form of the Law of Cosines—that for finding the angle when the sides are known—
| o was stated by Frangois Vitta (in 1593)
® The Law of Tangents (see Problem 46 of Exercise 8.2) has become obso-
! ), Which of the following pairs of equaticns are equivalent? Explaln lete. Tn the past it was used in place of the Law of Cosines, because the Law of
! O Py B sevEied ) D= Py Cosines was very inconvenient for calculation with logarithms or slide rules.

Mixing of addition and multiplication is now quite easy on a calculator, however,

‘The equation and the Law of Tangents has been shelved along with the slide rule.

S Ly Btx
r+3 x+3

has no solution, yet when we go through the process of solving it we obtain x = —3, Write a brief paragraph to -
o explain what causes this (o happen. Exercise 8.3
i Make up an equation that has no solution and give it ( a fellow student (o solve. Ask the fellow student to write
I a critique of your equation In Problems 1-8, solve each triangle.
! Describe three ways you might solve a quadratic equation. State your preferred method; explain why you chose it 1 T 2 4 3

{14, Explain the benefits of evaluating the discriminant of a quadratic equation before atempling to solve it 2 3 3 3 o f ™ 3

| |15, Make up three quadratic equations; one having (wo distinet solutions, one having no real solution, and one having P i A 3 4 .
| exactly one real solution 7 ‘ T — 5
& 4. The word quadratic seems to imply four (quad), yet a quadratic equation is an equation that involves a polynomial
i of degree 2. Investigato the origin of the term quadratic us it is used in the expression guadratic equation. Write 4 3 7 » s
i brief essay on your findings. % - x L

Write a program that will solve a quadratic equation: . z = 6 5

{Enter the coefficient of x squared) ~ READ (a); B B

{Enter the coefficient of x] READ (b); TR

| Enter the constant term | READ (c);

17 52~ dac <0 6 7 A y 8 :

THEN {write no real solution] N Y

ELSE IF b — dac = 0 s 9 4 3

THEN {write —b/2a is a double root) £ (]
ELSE [write (~b + SQRT(H? — 4ac))i2a = ¥ « A b
or (~b — SQRT(? — dac)/2a vy

is a solution}

In Problems 9-24, solve each triangle.

I h=1c=3 a=80°

9. a=3.b=4,y=40°
“mng Up “The previous section provides the tools for solving equations. But, unforunacly. I Ry Mt iy <%
Equations: applid problems do not come in th form, “Solve the cquation. ... Intead,they o =
are narratives that supply information—nhopefully, enough to answer the question
Applications {hat inevilably arises. Thus, to solve applied problems we must be able o trans- 8. a=4b=5 20.
late the verbal description into the language of mathematics. We do this by using 2 a=5b=8,c=9 23
symbols (usually letters of the alphabet) to represent unknown quaniities and then U a=9.b=2c=10

finding relationships (such as equations) that involve these symbols, The process
of doing this is called mathematical modeling.

——— The “pencil and ﬁook” icon is used to indicate open* Historical Features place the mathematics you are
_ended questions for dlscussmn wrttmg, group or learning in a historical context. By learning how others —
_research projects | have used similar concepts you will understand how

‘How to solve word pmblems is exglamed ina step—hy- I they may be used in your own life.
step manner usmg mathematlcal modeling. '

|
|




FIGURE 82

Now work Problem 23.

Warning Be sure to use a square screen when o0 graph perpendiculr lnes. Otherwise,
the angle between the two lincs will appear dis

Circles

One advantage of a coordinate system is that it enables us to translate a geomet-
ric statement into an algebraic statement, and vice versa. Consider, for example,
the following geometric statement that defines a circle.

Circle A elrcle Is o set of points In the xy-plane that are a fixed dis-
tance r from a fixed point (h. k). The fixed distance ris calied the
radius, and the fixed point (h, K) is called the center of the circle. Figure 58 shows the graph of the line y = x on a square screen using the
viewing rectangle given in Example 1(b). Notice that the line now bisects the first

FIGURE 83 Figure 83 shows the graph of a circle. Is there an equation having this and third quadrants. Compare this illustration to Figure 57.
graph? If so, what is the equation? To find the equation, we let (x, y) represent
the coordinates of any point on a circle with radius r and center (, k). Then the | FlRE s
distance between the points (v, y) and (h, k) must always equal r. That is, by the
distance formula,

VE=m+ (-0 =
or, equivalently,
(x=hR2+ (y—kE=p
The standard form of an equation of a circle with radius r and center 4
(h Ky is
FIGURE 59 Seeing the Concept: On the same square screen, graph the following equations:

Standard Form G=hR+(y—kE=r @
of an Equation of a Circle

See Figure 59.

Seeing the Concept: On the same square screen, graph the following equations:

y=0
y=—i
y=-k
=g
y=-2
%ISSI 0SSIBLE L L i
ONP ! See Figure 60. ™
‘The next example illustrates how the slope of a line can be used to graph
the line.

Chapter &

While scuba diving off Wreck Hill in Bermuda, a group of S entrepreneurs discovered a treasure i ¢ i ;

map in a small water-tight cask on a pirate schooner that had sunk in 1747. The map directed them | : Draw a graph of the line that passes through the point (3, 2) and has a slope of:

10 an area of Bermuda now known as The Flatts, but when they got there, they realized that the most ] @3 o3

important landmark on the map was gone. They called in the Mission Possible team to help them i :

recreate the map. They promised you 25% of whatever treasure was found. | | (@) Slope = Rise/Run. The fact that the slope is § means that for every horizontal
The dircctions on the map read s follows: | | movement (run) of 4 units to the right there will be a vertical movement (rise)

1 From e lie pati e lgh te Highest il Drop T — of 3 . If we start at the given point (3, 2) and move 4 units to the right

rom the m tee,sig ighest hil our eyes vrtically until you si use of the hi |
2, Tum 408 clockupie from that tne and walk 10 phocs 1ot big e S :"’; i‘;";fl:f‘(;’;')“:’e‘ :fvf"':: “L:; BSL“’,_!‘;:::'I‘ lie through this point
3. From the red rock walk S0 paces back to the sight line belwun |h! palm tree and the hill. Dig there. H o

The 5 entrepreneurs said they believed they had found the red rock and the highest hill in the
vicinity, but the “tallest palm tree” had long since fallen and disintegrated. It had occurred to them
that the treasure must be located on a circle with radius 50 “paces” centered around the red rock,
but they had decided against digging a trench 470 feet in circumference, especially since they had
no assurance that the treasure was still there. (They had decided that a “pace” must be about a yard.)

1. Determine a plan to locate the position of the lost palm tree. and write out an explanation of your procedure

for the entrepreneurs.

2. Unfortunately, it tums out that the entrepreneurs had more in common with the 18th century pirates
‘you had bargained for. Once you told them the location of the lost palm tree, they tied you all to the red
tock, saying they could take it from there. From the location of the palm tree, they sighted 40° counter-
clockwise from the rock to the hill, then ran about 30 yards to the circle they had traced about the rock and
began to dig frantically. Nothing. After about an hour, they drove off shouting back at you, “25% of noth-
ing is nothing!

3. Fortunately, the entreprencurs had left the shovels. Afier you managed to untie yourelvet you weat 16
correct location and found the treasure. Where was it? How far from the paim free? Ex

4, People who scuba dive for sunken treasure have certain legal obligations. What are lbey’l e
the treasure with a lawyer, just to make sure you get to keep the rest?




The Chapter Rev1ew is for yoﬁr use in ¢ heckmg\\ e

your understandmg of the chapter materials. o W——

\ > Tines 1o Know

Formulas

your understanding of the fconcepts listed there.
L ' , e 5 b Pt
“Important Functions” hlghllght the functions ; :ﬂ:ig;::;::‘:gﬂ Cemd

1ntroduced and used thmughou the chapter. | et 9=

T —unatnp

i e = p
| ol = B = mn
i Double-angle formulas 5in 26 = 2 sin 6 cos 0
cos 26 = cos® 6 — sin? 6
c0s26=1—2sin* §
Chapter Review 15 : cos 20 =2 cos? - |
> F
£ Half-angle formulas
Linear function Cube function :
J0)=mx + b Graph is a straight line with slope m and y- fix)y=x'  See Figure 24. i
intercept :
Constant function Square root function i
flo =h Graph is a horizontal line with y-intercept flx)=Vx See Figure 25
b (see Figure 21), | where the + or — sign is
Identity function Reciprocal function decermined by;the, quadrat
of the angle a/2
fo) =x Graph is a straight line with slope 1 and - fx)=1/x  See Figure 26
ntercept 0 (see Figure 22). .
i —cosa _sina
Square function Absolute value function : e
fix) = Graph is o parabola with intercept at (0, 0) Jx)=|x|  See Figure 27 | _
(see Figure 23). 1
) Chapter2 Funclions and Their Graphs
3 HowTo: :
Find the domain and range of & function from its graph Find the composite of two functions : True/F, Irems
Find the d f 1 funct ts equat Find the invers rtain one-to-one functions (see the proce- i
i omain of a funtion given s quation Bl i of SIS o (see the proce i e T ———
Determine whether « function is even or odd without ure given on page 150) T F gl "
et Graph f-1 given the graph of 2. The y-intercept of the graph of the function y = f(x) whose domain is all real numbers is f(0).
Graph certain functions by shifting, compressing, streiching. Construct functions in applications, including piecewise-defined i T F 3. Even functions have graphs that are symmetric with respect to the ofigin,
and/or reflecting (se: Table 9) functions i T F 4. The graph of y = f(~2) is the reflection about the y-axis of the graph of y = /(x)
Use  graphing wility to determine where the graph of a function  Use a graphing utility to find the local maxima and local minima T F S5 /&) =fx)-gx)
18 increasing or decreasing of a function T F 6. If fand g are inverse functions, then the domain of f is the same as the domain of g.
T F 7. Iffand g arc inverse functions, then their graphs are symmetric with respect to the line y = x.
< | Review Exercises
Fitd-IN-THE-BLANK ITEms -3 1. Given that fis a linear function, /(4) = —5, and f(0) = 3, write the equation that defincs /.
1. If f is o function defined by the equation y = f(x), then x is called the _________ variable and yisthe , 2. Given that g is a linear function with slope = ~4 and g(~2) = 2, write the equation that defines g.
vasiable. 3. A function / is defined by
2. A set of points in the xy-plane is the graph of a function if and only if io________ line contains more than one fip=A2tS
point of the set i -2
3. A(m) —_ function /is one for which f(—x) = f(x) for every x in the domain of f; a(n) —_ function IF£(1) = 4, find A.
Fis one for which f(—x) = ~f(x) for every x in the domain of £ 4. A function g is defined by
4, Suppose that the graph of 4 function /s known, Then the graph of y = f(x — 2) may be obtained by a(n) w=2+ 8
hift of the graph of f 1o the ________ a distance of 2 units ! # TR
S, 16 /() = x+ Land g0 = e then = (x+ DY 1f g(=1) =0, find 4.
(3 1l cl s
6. 1 evry horional e inersets the graph of  fnctio a0 mor than on o, ten i o) ———— b e SE o
clio
4 > 1 . ¥ Vi ¥ y
7. 16/~ denotes the inverse of a function £, then the graphs of fand £~ are symmetric with respect to the line .
= ' X7 ’ % { % 5
i @ b) @)
I L ‘H @ ® @
emonstrate to yourse that you know “How to” 6. Ut e gah of e ocion shown o

f (8) The domain and range of f
deal w1th the concepts listed. | e o Ak 1

(d) The intercepts of /

“F111 in the Blanks” will determine your comfort with—
vocabulary | z

L“ True/False” 1s a stickler for knéwing definitions!

. The “Review Exercises prov1de a comprehensive ———
| ; ~ supply of exercises using all the sJ(:oncepts contained
. in the chapter. |

I
L \M (i
iy ““mu
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Preface To the Student

’hoto

Credits

Student’s Supplementary Aids

You may find yourself seeking out extra help with this course. Many students have
found the following items to be useful in becoming successful in algebra and
trigonometry. Your college bookstore should have these items available, but if not,
they can order them for you.

Student’s Solutions Manual Contains complete step-by-step worked out solutions
to all the odd numbered exercises in the textbook. This is terrific for getting in-
stant feedback on whether you are proceeding correctly while solving problems.

Visual Precalculus A software package for IBM compatible computers which con-
sists of two parts. Part One contains routines to graph and evaluate functions, graph
conic sections, investigate series, carry out synthetic division, and illuminate im-
portant concepts with animation. Part Two contains routines to solve triangles,
graph systems of linear equations and inequalities, evaluate matrix expressions,
apply Gaussian elimination to reduce or invert matrices and graphically solve lin-
ear programming problems. These routines will provide additional insights into
the material covered within the text.

X (Plore) A powerful (yet inexpensive) fully programmable symbolic and numeric
mathematical processor for IBM and Macintosh computers. This program will al-
low you to evaluate expressions, graph curves, solve equations and matrices. This
software package may also be used for calculus or differential equations.

New York Times Supplement A free newspaper from Prentice Hall and the New
York Times which includes interesting and current articles on mathematics in the
world around us. Great for getting together to talk and write about mathematics!
This supplement is created new each year.

Chapter I NASA’s Space Telescope Photrl
Chapter 2 Port of Soller PedroColl/The Stock Market
Chapter 5 P&O Line Cruise Ship

Leaving San Francisco Superstock
Chapter 4 Golden Gate Bridge Deborah Davis/PhotoEdit
Chapter 5 Sobriety Testing Bachmann/Photrl
Chapter 6 Cadillac Mountain,

Acadia National Park Larry Ulrich/Tony Stone Images
Chapter 7 Shotput Focus on Sports
Chapter 8 Gibbs Hill Lighthouse Marvullo/The Stock Market
Cl Corporate Jet Joe Towers/The Stock Market
Ch Satellite Station Four by Five/Superstock
C Track Run David Madison Photography
L

‘hapter 12 Stained Glass Window Wolfgang Koohler



