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PREFACE TO THE INSTRUCTOR

As professors, one at an urban public university and the other at a commu-
nity college, Michael Sullivan and Michael Sullivan I1I are aware of the var-
ied needs of College Algebra students, ranging from those having little
mathematical background and fear of mathematics courses to those who
have had a strong mathematical education and are highly motivated. For
some of these students, this will be their last course in mathematics, while
others might decide to further their mathematical education. This text is
written for both groups. As the author of precalculus, engineering calculus,
finite math, and business calculus texts, and as a teacher, Michael under-
stands what students must know if they are to be focused and successful in
upper level math courses. However, as a father of four, including the co-author,
he also understands the realities of college life. Michael Sullivan III believes
passionately in the value of technology as a tool for learning that enhances
understanding without sacrificing important skills. Both authors have taken
great pains to insure that the text contains solid, student-friendly examples
and problems, as well as a clear, seamless writing style.

In the Second Edition

The second edition builds upon a strong foundation by integrating new fea-
tures and techniques that further enhance student interest and involvement.
The elements of the previous edition that have proved successful remain,
while many changes, some obvious, others subtle, have been made. The text
has been streamlined to increase accessibility. A huge benefit of authoring a
successful series is the broad-based feedback upon which improvements and
additions are ultimately based. Virtually every change to this edition is the
result of thoughtful comments and suggestions made by colleagues and stu-
dents who have used the previous edition. This feedback has proved invalu-
able and has been used to make changes that improve the flow and usability
of the text. For example, some topics have been moved to better reflect the
way teachers approach the course. In other places, problems have been added
where more practice was needed. The supplements package has been en-
hanced through upgrading traditional supplements and adding innovative
media components.

Changes to the Second Edition

Specific Organizational Changes

e Chapters 1, 3, and certain Appendix topics have been rewritten and reor-
ganized to now appear in Chapter 1. This format will allow a more effi-
cient use of the text and will improve the flow of the course. Once Chapter
1 is completed, the development of functions proceeds uninterrupted.

* From Chapter 3 to Chapter 1: Solving Equations; Setting up Equations;
Applications; Solving Inequalities
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e From the Appendix to Chapter 1: Solving Equations; Completing the
Square

e From Chapter 1 to Chapter 2: Linear Curve Fitting; Direct Variation (These
topics are now treated in the context of a linear function).

¢ From Chapter 3 to Chapter 4: Complex Numbers; Quadratic Equations with
a Negative Discriminate (This section, which may be done after the quadratic
equation in Chapter 1, now appears as motivation for the Fundamental The-
orem of Algebra). Polynomial and Rational Inequalities (This topic is now
handled after the discussion on polynomial and rational functions).

e From Chapter 2 to Chapter 5: One-to-One Functions; Inverse Functions
(This topic now appears where it is needed at the start of the Exponential
and Logarithmic Function chapter).

e Chapter 2 now appears as Chapters 2 and 3. Included now in Chapter 2 are
Quadratic Functions and Models (formerly in Chapter 4).

e The chapter on Systems of Equations and Inequalities appears earlier to
accommodate the syllabi of many schools. The section on Nonlinear
Equations was moved to the Conics chapter, to make use of the graphs
of conics in the solution.

¢ The chapter on Sequences; Induction; Sets; Probability now consists of two
chapters. The last three chapters of the book may be covered in any order
now.

Specific Content Changes

e In this edition emphasis is placed on the role of modeling in college algebra.
To this end, dedicated sections appear on Linear Functions and Models,
Quadratic Functions and Models, Power Functions and Models, Polynomial
Functions and Models, and Exponential and Logarithmic Functions and
Models. The focus of many of these applications is in the area of business,
finance and economics.

* A section on univariate data and obtaining probability from data is new to
this edition.

* A more extensive and more useable Appendix is also new. Now reference
is made in the text to the Appendix for students who may require more in-
formation.

* The use of technology has been updated to include the more powerful
features of ZERO(ROOT) VALUE and INTERSECT. The use of TRACE
is minimal.

As aresult of these changes, this edition will be an improved teaching device

for professors and a better learning tool for students.
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PREFACE TO THE STUDENT

As you begin your study of College Algebra, you may feel overwhelmed by
the numbers of theorems, definitions, procedures, and equations that confront
you. You may even wonder whether or not you can learn all of this material
in the time allotted. These concerns are normal. Do not become frustrated
and say “This is impossible.” It is possible! Work hard, concentrate, use all the
resources available to you, and, above all, don’t give up.

For many of you, this may be your last math course; for others, it is just
the first in a series of many. Either way, this text was written to help you,
the student, master the terminology and basic concepts of College Algebra.
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 the material
easier and more rewarding. This book is meant to be a “machine for learning,”
that can help you focus your efforts and get the most from the time and
energy you invest.

About the authors

Michael Sullivan has taught College Algebra courses for over thirty years.
He is also the father of four college graduates, including this text’s co-author,
all of whom called home, from time to time, frustrated and with questions. He
knows what you’re going through. Michael Sullivan, I11, as a fairly recent grad-
uate, experienced, first-hand, learning math using graphing calculators and
computer algebra systems. He recognizes that, while this technology has many
benefits, it can only be used effectively with an understanding of the under-
lying mathematics. Having earned advanced degrees in both economics and
mathematics, he sees the importance of mathematics in applications.

So we, father and son, have written a text that doesn’t overwhelm, or
unnecessarily complicate, College Algebra, but at the same time provides
you with the skills and practice you need to be successful. Please do not hes-
itate to contact us through Prentice Hall with any suggestions or comments
that would improve this text.

Best Wishes!
Michael Sullivan

Michael Sullivan, 111
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OVERVIEW

CHAPTER OPENERS AND gL
CHAPTER PROJECTS Their Graphs

Chapter openers use current
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i that you encounter in this course
! relate directly to today’s headlines
i and issues. These chapter projects are
{ designed to give you a chance
! to use math to better understand
i the world.The list of topics for
: review will help you in two major
i ways, ...First, it allows you to review
i basic concepts immediately before
i using them in context. Second, it
i emphasizes the natural building of
{ mathematical concepts throughout

All day Tuesds

st i

cracked hal ‘} Streaks of il oozeg from the
Carissq

See Chapter Project |,

Preparing for This Chapter Outline

the course Before getting started on this chapter, 3.1 Characteristics of Functions; Library
review the following concepts: of Functions
X | 3.2 Graphing Techniques: Transformations
* Slope of a Line (pp. 67-68) 3.3 Operations on Functions; Composite
* Intervals (pp. 54-55) Functions
* Tests for Symmetry of an Equation (p. 23) 3.4 Mathematical Models: Constructing
* Graphs of Certain Equations (Example 2, Functions
p- 16; Example 10, p. 23; Example 12, p. 25) Chapter Review
+ Domain of a Function (pp. 99 and 104) | Chapter Projects
212 Chapter 3 Functions and Their Graphs
ER PROJECTS

155

1. 0il Spill An oil tanker strikes a sand bar that rips a hole in the hull of the ship.
Oil begins leaking out of the tanker with the spilled oil forming a circle around
the tanker. The radius of the circle is increasing at the rate of 2.2 feet per hour.

(a) Write the area of the circle as a function of the radius, r.

(b) Write the radius of the circle as a function of time. r.

(c) What is the radius of the circle after 2 hours? What is the radius of the cir-
cle after 2.5 hours?

(d) Use the result of part (c) to determine the area of the circle after 2 hours
and 2.5 hours.

(e) Determine a function that represents area as a function of time, .

(f)  Use the result of part (¢) to determine the area of the circle after 2 hours and

2.5 hours.

Compute the average rate of change of the area of the circle from 2 hours

to 2.5 hours.
(h) Compute the average rate of change of the area of the circle from 3 hours
1o 3.5 hours.
Based on the results obtained in parts (g) and (h), what is happening to the
average rate of change of the area of the circle as time passes?
(i) Tfthe oil tanker is 150 yards from shore, when will the oil spill first reach the
shoreline? (1 yard = 3 feet)

(k) How long will it be until 6 miles of shoreline is contaminated with oil?
(1 mile = 5280 feet)

Economics  For a manufacturer of computer chips, it has been determined that

the number Q of chips produced as a function of labor L, in hours, is given by

@ = 8L'". In addition, the cost of production as a function of the number of
chips produced per month is C(Q) = 0.002Q" + 0.50° — Q + 1000,

o

(a) Determine cost as a function of labor.
(b) 1f the demand function for the chips is Q(P) = 5000 — 207, where 2 is the

Xiv



Sometimes it is helpful to think of a function f as a machine that re-
ceives as input a number from the domain, manipulates it, and outputs the
value. See Figure 3.

CLEAR WRITING STYLE

Sullivan’s accessible writing
style is apparent throughout,
often utilizing various
approaches to the same con-
cept. An author who writes
clearly makes potentially difficult
concepts intuitive, making _p
class time more productive. y=1x)

Figure 3 Input x

The restrictions on this input/output machine are

1. It only accepts numbers from the domain of the function.
2. For each input, there is exactly one output (which may be repeated
for different inputs).

2.1 FUNCTIONS

LEARNING OBJECTIVES

I Determine Whether a Relation Represents a Function

1 Find the Value of a Function i Begin each section by reading

find the Domain of a Function i the Learning Objectives. These
Identify the Graph of a Function objectives will he|P you organize
Obtain Information from or about the Graph of a Function your studies and prepare for class

In Section 1.1, we said that a relation is a correspondence between (wo vari- The Learning ObjeCtives a|50 tie

ables, say x and y. When relations are written as ordered pairs (x, ), we say s

that x is related to y. Often, we are interested in specifying the type of rela- H the text to MathPrO Explorer S

tion (such as an equation) that might exist between the two variables. Section Ob] ectives

For example, the relation between the revenue R resulting from the
sale of x items selling for $10 each may be expressed by the equation
R = 10x. If we know how many items have been sold, then we can calculate
the revenue by using the equation R = 10x. This equation is an example of
a function.

As another example, suppose that an icicle falls off a building from a
height of 64 feet above the ground. According to a law of physics, the distance

STEP-BY-STEP EXAM

ASUMMARY Steps for Graphing a Quadratic Function f(x) = ax® + bx + ¢,a # 0

136 Chapter 2 Linear and Quadratic Functions

Step-by-step examples by hand

insure that you follow the entire Sttt Determine the veriex. (52./(52))
SOIUtlon process and glve YOU Sier 2. Determine the axis of symmetry, x = ;:
an opportunity to check your Sivi 3 Determine the y-intercept, f(0).

St (a) If B — 4ac >0, then the graph of the quadratic function has
two x-intercepts, which are found by solving ax* + bx + ¢ = 0.
(b) 1f b* — dac = 0, the vertex is the x-intercept.
(c) 1f b* — dac < 0. there are no x-intercepts.
StryS  Determine an additional point if »* — 4ac =0 by using the
y-intercept and the axis of symmetry.
Sitir6, Plot the points and draw the graph. ’

understanding of each step.

Applications
Real-world problems may lead to mathematical problems that involve qua-
dratic functions. Two such problems follow.

XV



REAL-WORLD DATA

Real-world data is incorporated
into examples and exercise sets
to emphasize that mathematics

is a tool used to understand the
world around us. As you use
these problems and examples,
you will see the relevance and
utility of the skills being covered.

27.

Federal Income Tax
on Form 1040, line 37.

1998 TAX RATE SCHEDUL

Two 1998 Tax Rate Schedules are given in the accompanying table. If x equals the amount
and v equals the tax duc. construct a function f for each schedule.

SCHEDULE Y-1 — USE IF YOUR FILING STATUS IS
SCHEDULE X — IF YOUR FILING STATUS IS SINGLE MARRIED FILING JOINTLY OR
QUALIFYING WIDOW(ER)
If the amount on Enter on If the amount on Enter on
Form 1040, line Form 1040, of the Form 1040, line Form 1040, of the
37,is: But not line 38 amount 37,is: But not line 38 amount
Over— over— over— Over— over— over —
$0 $25,750 1% 50 $0 $43,050 1% 50
25,750 62450  $3.86250 + 28% 25,750 43,050 104,050 $6,451.50 + 28% 43,050
62,450 130,250 14,3850 + 31% 62,450 104,050 158,550 1,53150 + 31% 104,050
130,250 283,150 35,156.50 + 36%  130.250 158,550 283,150 4043250 + 36% 158,550
283,150 90.200.50 + 39.6% 283,150 283,150 85,288.50 + 39.6% 283,150

Solution

X-aXIS
ter of the bridge
(height 746 — 220

As a result,

and (2100, 526) are on the graph.

Figure 33 (2100, 526)

I

__H |
p

220/ ‘E R
~——2100——+f+——2100——]

(2100, 526)
s

i

f

|
5
B

46

=

We begin by choosing the placement of the coordinate axes so that the
oincides with the road surface and the origin coincides with the cen-
the twin towers will be vertical
526 feet above the road) and located 2100 feet from
the center. Also. the cable, which has the shape of a parabola. will extend from
the towers, open up. and have its vertex at (0, 0). As illustrated in Figure 33,
the choice of placement of the axes enables us to identify the equation of
the parabola as y = ax®, a > 0. We can also see thal the points (— 2100, 526)

“NOW WORK” PROBLEMS

Many examples end with "Now
Work Problems." The problems
suggested here are similar to the
corresponding examples and
provide a great way to check your
understanding as you work through
the chapter. The solutions to all
"Now Work" problems can be found

Based on these facts, we can find the value of ain v = ax’.

v =ax
526 = a(2100)°

The equation of the parabola is therefore
526

the Student Solutions Manual.

in the back of the text as well as

e
(2100)

e
(2100)
The height of the cable when x = 1000 is

-(1000)° = 1

Thus. the cable is 119.3 feet high at a distance of 1000 feet from the center of

31.  Suspension Bridge A suspension bridge with
weight uniformly distributed along its length has
twin towers that extend 75 meters above the
road surface and are 400 meters apart. The ca-
bles are parabolic in shape and are suspended
from the tops of the towers. The cables touch the
road surface at the center of the bridge. Find the

the bridge.
~ NOW WORK PROBLEM 3 1.

e

Fitting a Quadratic Function to Data

Figure 34

L

y=ax’ + bx+ca<0
(a) (b)

In Scction 2.2, we found the line of best fit for data that appeared 1o be linearly
related. It was noted that data may also follow a nonlinear relation. Figures
34{a) and (b) show scatter diagrams of data that follow a quadratic relation.

height of the cables at a point 100 meters from
the center. (Assume that the road is level.)




PROCEDURE QEXAMPLE 3 Solving a Quadratic Equation by Graphing and by Using the
Quadratic Formula

Procedures, both Find the real solutions, if any, of the equation 3x* — 5x + 1 = 0.
algebl"aic and technical SO|UIi0ﬂ The equation is in standard form. so we compare it to ax’ + by + ¢ =010
’ find a, b,and ¢.
are clearly expressed e sea 10
throughout the text. a’ +by+c=0
With a = 3, b= —5. and ¢ = 1, we evaluate the discriminant b' — 4ac.
b —dac=(-57 —43)(1)=25-12=13

Since h* — 4ac > 0, there are two unequal real solutions.
Graphing Solution Figure 18 shows the graph of equation
Y =3x-5r+1
As expected, we see thal there are two x-intercepts: one between O and 1. the

other between 1 and 2. Using Zero (or Root), twice, the solutions to the equa-
tion are 0.23 and 1.43 rounded to (wo decimal places,

Figure 18 4

-2

Algebraic Solution We use the quadraticformula with @ = 3, b = =5, ¢ = l.and b — 4ac = 13,
—b = Vb —dac 5+ V13

2a 6

5—V13 5+ V13
The solution set is {¥ (\/
6

}. These solutions are exacl. b

iy ~ NOW WORK PROBLEM 3.

3.1 EXERCISES

In Problems 1-8, match each graph to the function listed whose graph most resembles the one given.

Sullivan’s exercises are unparalleled

A, Constant function B. Linear function
C. Square function D. Cube function in terms of thorough coverage and
E. Square root function I7 Reciprocal function h .
. Absolute value function H. Greatest-integer function accurac)" Eac end-Of-seCtlon
. ) . ) exercise set begins with visual
\/f / \/ and concept based problems, ‘

starting you out with the basics
of the section.Well-thought-out
exercises better prepare you
for exams.

8. 6. 7. | 8.
i —o
! =)
i




28. Employment and the Labor Force  The follow- M 0 D E L I N G
ing data represent the civilian labor force (peo-

ple aged 16 years and older. excluding those

crving in the military) and the number of em- : .
Sloved peaple in the United States fot the years i Many examples and exercises

1981-1991. Treat the size of the labor force as : d si .

the independent variable and the number em- : connect real-world situations

loyed as the dependent variable, Both the size : , TI LlTI ES
ot the labor force and the number employed are : to mathematical concepts. GRAPHING U

measured in thousands of people. Learning to work Wlth AN D TE c H N I Q U E S

i models is a skill that

i transfers to many disciplines. i Increase your understanding,
Civilian Number : :
Laborforcs  Employed : i visualize, discover, explore,
108,670 100,397 .
o2 PO i and solve problems using a
155 100834 i graphing utility. Sullivan
1984 113,544 105,005 : h h tl t
1985 115,461 107,150 uses t e grap Ing u | Ity ]
E D 109597 : further your understanding
e e i of concepts not to circumvent
1988 121,669 114,968 : P
1589 123868 130 essential math skills.
19%0 124,787 17,914
1991 125,303 116,877
Source: Business Statistics, 1963-1991, U S. Department of
Commerce, Economics and Statistics Administration, Bureau
of Economic An; 1t e 1992
1 oonans hratvsJums T
%IV V] X TV V2] R Y I
ER A Fe 3 (23 7 ® |B
(a) Use a graphing utility to draw a scatter dia- 3 Eomm a' & { H b H H
gram. 1 1 ERRDR H H ] i 4 %
(b)  Use a graphing utility to find the linc of best § %;%K §§§5§ 3 i % 3 78
fit to the data. Express the solution using, VBT XY VeB -R+1 7B 4
function notation (
@) (b)
(c) Tnterpret the slope.
(d) Predict the number of emploved people if
the civilian labor force 1s 122,340 thousand
people. Figure 34
Wi 5 ¥, 5 Yy oot v x
v; Xy ¥y =0k ==l 2 Yy =xi-x
s / ; . \></ 5 3 \ } 3
4 4 2
(@ (b) © »
When the graph of the function v = f(x) is known. the graph of the
new function v = f(— x) is the reflection about the y-axis of the
graph of the function y = f(x)

v 63. Match cach of the following functions with the graphs that best describe the situation. D l SC U SS I 0 N W R I 'I'I N G A N

. (a) The cost of building a house as a function of its square footage. D
(b) The height of an egg dropped from a 300-foot building as a function of time.

(c) The height of a human as a function of time. R A D I N G P RO B LE M S

(d) The demand for Big Macs as a function of price.

(¢) The height of a child on a swing as a function of time.

: These problems are designed to
/ / Y d . get you to "think outside the box,"
— k/\f ‘ { ! therefore fostering an intuitive
L | understanding of key mathematical
( l/ﬁ concepts. In this example, matching
the graph to the functions insures
that you understand functions at

X X X X X
() (1) (1 (V) V)

a fundamental level.



CHAPTER REVI

LIBRARY OF FUNCTIONS

Linear function Cube function
f(x) =mx + b Graph is a line with slope m and flx) = x" See Figure 17.
y-intercept b.

Constant function Square root function
flx)="»b Graph is a horizontal line with y-intercept b flx) = Vx See Figure 18.
(see Figure 14)

Identity function Reciprocal function

flx)=x Graph is a line with slope 1 and flx)=1lx See Figure 19.
y-intercept 0 (see Figure 15),

Square function Absolute value function

flx) = x* Graph is a parabola with vortex at (0,0) f(x) = |x| See Figure 20.

(see Figure 16).

THINGS TO KNOW

Average rate of change of a function

The average rate of change of f from ¢ 1o x is
Ay f(x) — fle)
Ax  x-c¢ '

Increasing function
A function fis increasing on an open interval / i, for any choice of x; and x, in I,
with x, < x., we have f(x,) < f(x,).

Decreasing function
A function fis decreasing on an open interval 7 if. for any choice of x; and x. in /,
with x; < x,, we have f(x,) > f(x.).

Constant function
A function fis constant on an open interval /if, for all choices of x in /, the values
of f(x) are equal.

Local maximum
A function f has a local maximum at ¢ if there is an interval / containing c so that.
forall x # ¢ inf, f(x) < f(c).

Local minimum

A function f has a local minimum at ¢ if there is an interval / containing ¢ so that,
forall x # c inl, f(x) > f(c).

Even function /

f(~x) = f(x) for every x in the domain ( — x must also be in the domain).

Odd function f

f(—x) = - f{x) for every x in the domain ( — x must also be in the domain).

HOW TO

Find the average rate of change of a function Graph certain by shifting, comp ing. stretch-

Determine algebraically whether a function is even or ing, and/or reflecting (see Table 9)
odd without graphing it

Use a graphing utility to find the local maxima and local
minima of a function

Find the composite of two functions. Perform operation
on functions

Use a graphing utility to determine where a function is Construct functions in applications, including piccewise-
increasing or decreasing defined functions

FILL-IN-THE-BLANK ITEMS

L The average rate of change of a function equals the of the secant line containing two points on its

graph

2. A function fis one for which f(—x) = f(x) for every x in the domain of f:
am) __ function fis one for which
f(—x) = = f(x) for every x in the domain of f.

3. Suppose that the graph of a function fis known. Then the graph of v = f(x — 2) may be obtained by a(n)
_ _ shift of the graph of fto the a distance of 2 units.
4. If f(x) =x+ 1 and g(x) = x", then =(x+ 1)

For the two functions fand g. (g = f)(x) =

TRUE/FALSE ITEMS

T F L A function fis decreasing on an open interval / if, for any choice of x; and x, in /. with x; < x,. we have

flx)) < fx.)
T F 2. Even functions have graphs that are symmetric with respect to the origin.
T F 3. Thegraphof y = f(—x) is the reflection about the y-axis of the graph of y = f(x).
T F 4 f(g(x)) = f(x) - g(x).
T F 5. The domain of the composite function (f © g)(x) is the same as that of g(x).

REVIEW EXERCISES

Blue problem numbers indicate the authors' suggestions for use in a Practice Test.
In Problems I and 2. use the graph of the function f shown on page 210 (o find
(a) The domain and range of f
(h) The intervals on which fis increasing, decreasing, or constant
(¢) Whether it is even, odd, or neither
(d) The mtercepts. if any

CHAPTER REVIEW

The Chapter Review helps check
your understanding of the chapter
materials in several ways. "Things
to Know" gives a general overview
of review topics. The "How To"
section provides a concept-by-concept
listing of the operations you are
expected to perform.The "Review
Exercises” then serve as a chance
to practice the concepts presented
within the chapter.The review
materials are designed to make
you, the student, confident in
knowing the chapter material.



MULTIMEDIA

Sullivan MethPak

An Integrated Learning Environment

Today’s textbooks offer a wide variety of ancillary
materials to students, from solutions manuals to
tutorial software to text-specific VWebsites. Making the
most of all of these resources can be difficult. Sullivan
M@thP@k helps students get it together. M@thP@k
seamlessly integrates the following key products into
an integrated learning environment.

MathPro Explorer 4.0

This hands-on tutorial software reinforces the
material learned in class. More than 100 video
clips, unlimited practice problems, and interactive
step-by-step examples correspond directly to
the text’s sections and learning objectives. The
exploratory component allows students to
experiment with mathematical principles on
their own in addition to the prescribed exercises.

The Sullivan M@thP@k Website

This robust pass-code protected site features
quizzes, homework starters, live animated
examples, graphing calculator manuals, and
much more. It offers the student many, many
ways to test and reinforce their understanding
of the course material.

Student Solutions Manual

Written by Michael Sullivan |ll, co-author of both
Sullivan series, and by Katy Murphy, the Student
Solutions Manual offers thorough solutions that
are consistent with the precise mathematics
found in the text.

College Algebra

integrated
Learning Environment

Sullivan's Enhanced with Graphing Urtilities Series

QT Video Walkthrough Companion Websites
_

'ilsl}#’ln f}n!}nn N!chazl Sulivan l'.xrle;fiﬂwh:l . _
432 . Graph Functions Using Compressions and Stretches r'f ‘é""“"
#31 Use the graph of {x)=x° - 1 shown below to obtain the graph | =1 View Example |
og{e)=1a2-1 4 5top by S10p
= view Solution
32 Use the graph of {x)=/ x shawn below to obtai the graph of hadlid
o) & il
13 Use the graph of y=Kx) shown below to obtai the graph of 7l Check Answer
€)= 1) s
Sketch the graph of = \ -
ofx) by transforming e 4 I
the following paints \
from the o 10
E P
- 2 s \ | 4 1. Ender port coordnates xy
) 2 Cick Here to Graph Points |
Enter the I i ‘
comesponding points = 84202 4868 4 Click "Dhack Answer
ot Hep | Optons |Giossary | Print | cakosor | Toolkt | Chapters | Sactons | onsctves

College Algebra
Enhanced with Graphing
Urtilities

Second Edition

College Algebra

.

GRS
by Michael Sullivan R

e

Syllabus Manager

Welcome to the MathPak Website!

Your Profile MathPak was developed in an sffort to increase student
success in College Algebra

While MathPak will hel

Sullivan MathP@k.
Helping students Get it Together.

XX



ADDITIONAL MEDIA

Sullivan Companion Website

www.prenhall.com/sullivan

This text-specific website beautifully
complements the text. Here students can
find chapter tests, section-specific links, and
PowerPoint downloads in addition to other
helpful features.

Syllabus Manager

Your Profile

College Algebra
Enhanced with Graphing
Utilities

Second Edition

by Michael Sullivan

As you begin your study of college
algebra, you might feel overwhelmed
by the number of theorems, definitions, procedures and
squations that confront you You may even wonder whether you
can learn all this matenal in a single course For many of you
this may be your last mathematics course, while for others, just
the first in @ senes of many. Don't worry—-gither way, this text was
written with you in mind

The text was designed to help you--the student, master the
i foall bea T

MathPro 4.0 (network version)

This networkable version of MathPro is
free to adopters.

TestPro 4.0

#1 Find the equation of the hyperbola with center at the ongin,
ons focus at (11,0), and one vertex at (3,0

32 Find the equation of the hyperbola with center at the ongin
one vertex at (4,0), and passing through the point (. -2/

E33 Find the aguation of the hyperbola with center at the ongin,
one focus at (6.0), and one vertex at (1,0

34 Find the equation of the hyperbola with center at the ongin

This algorithmically generated testing software
features an equation editor and a graphing utility,
and offers online testing capabilities.
Windows/Macintosh CD-ROM.

nna farus a1 (5 NY and nne vartey at (5 0! i
Write the general squation | 10 T
for the hyperbola \
satisfying the gven s N\
conditions. 1 \
| “—.7‘—‘
| /
Ry ‘
‘.m 1, Entet your answer
| -10 10 2 Chek "Chack Anawer"

St | Heip [ Opons [Olossary | Print | cacustor | Tooikt |Chagtars | Ssctons | crvectves |

SUPPLEMENTS

Student Supplements

Student Solutions Manual

Worked solutions to all odd-numbered exercises from
the text and complete solutions for chapter review
problems and chapter tests. ISBN: 0-13-085306-2

Lecture Videos

The instructional tapes, in a lecture format, feature
worked-out examples and exercises, taken from each
section of the text. ISBN: 0-13-04031 -3

New York Times Themes of the Times

A free newspaper from Prentice Hall and The New York
Times. Interesting and current articles on mathematics
which invite discussion and writing about mathematics.

Mathematics on the Internet

Free guide providing a brief history of the Internet,
discussing the use of the World Wide Web, and
describing how to find your way within the Internet
and how to find others on it.

Instructor Supplements

Instructor’s Edition

Includes answers to all exercises at the end of the
book. ISBN: 0-13-085303-8

Instructor’s Resource Manual
Contains complete step-by-step worked-out
solutions to all even-numbered exercises in the

textbook. Also included are strategies for using the

Collaborative Learning projects found in each chapter.

ISBN: 0-13-085307-0

Test Item File

Hard copy of the algorithmic computerized testing
materials. ISBN: 0-13-085305-4



LIST OF APPLICATIONS

Acoustics

loudness of sound, 346
sound amplification, 396

Actuarial science

death rates, 600
life expectancy, 65

Agricultural management, 479,
491

Architecture. See also
Engineering
arches, 147, 629
Norman windows, 147, 690
whispering galleries, 625-26, 628,
658

Astronomy
light year, 700
planetary orbits, 629, 659
telescopes magnitude of, 396
reflecting, 616

Biology

bacterial growth, 176, 374, 379,
380, 381-82, 387, 388

endangered species population,
382

insect populations, 291, 378-79,
380

rabbit population growth, 508

trout population, 507

Business. See also Economics;
Finance

advertising

response to, 334

sales revenue and, 123-24, 148
break-even point, 412
cable TV installation, 113
commissions, 65

cost functions, 124, 199, 206, 292

costs
determining, 94, 114,411,412
minimization of, 145, 153-54,
285-86, 480-81, 492
minimum average, 177
production/manufacturing, 176,
199, 233,254, 301, 464, 492, 685
variable, 48

equipment depreciation, 530

hourly wages, 42, 49

market penetration, 381

minimum sales requirements, 301

mixture problems, 44-45, 49-50,
51-52,93, 412, 479-80, 491, 492

order quantities, 491-92

pricing
discount, 49
markups, 49

product demand, 396

product design, 480

production, 433
cumulative, 336
scheduling, 479

productivity/earning relationship,
211

profits, 53, 82, 191, 335, 464
maximization of, 475-77, 480,
492

refunds, 412

restaurant management, 412

revenue functions, 124, 153, 175,
300-301

revenues, 418-19, 451, 480
maximization of, 140, 145
total, 48

sales/net income relationship,
122-23

salvage value, 396-97

theater attendance, 93

ticket sales, 408, 412

Chemistry

carbon dating, 375-76, 380, 397
mixing acids, 50, 93, 492

pH, 345
purity of gold, 52
radioactive decay, 374-76, 380,
381, 388-89
reactions, 150
salt solutions, 52, 93
salt decomposition in water, 381
sugar molecules, 52
volume-temperature variation, 65

Combinatorics

combination locks, 565

committee formation, 562, 565,
566, 599

counting codes, 558, 564

counting number of possibilities,
557-59, 564, 565, 598, 599

object selection, 566

survey data analysis, 553, 555-56

team formation, 565, 566

test answer possibilities, 565

word formation, 563, 566, 599

Construction

of box, 51,177, 207, 211, 654
of brick staircase, 514, 545

of circular swimming pool, 690
of cylindrical tube, 654

of flashlight or headlight, 616
pitch, 82

of rain gutters, 147

of stadium, 147, 515

of TV dish, 616

Crime

thefts, 232-33

Distance applications

distance from Earth to Moon, 700
height of mountain, finding, 396
range, 52, 66, 93

running race, 651, 654

sight range, 691

time/distance functions, 153

wind speed computation, 412

xXXifi



