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PREFACE

College Algebra with Trigonometry is one of five books in the authors’ precalculus
series (see page ii for a brief comparison of all five books). The primary goal of this
text is student comprehension. Great care has been taken to write a book that is math-
ematically correct and accessible to all students, regardless of their level of under-
standing. Emphasis is placed on problem solving, ideas, and computational skills
rather than mathematical theory. Unless their inclusion adds significant insight into a
particular concept, most derivations and proofs are omitted. The text presents con-
crete examples first, followed by a discussion of related general concepts and results.

Improvements in this edition evolved from the generous response of a large num-
ber of users of the last and previous editions, as well as survey results from instruc-
tors, mathematics departments, course outlines, and college catalogs. Fundamental to
a book’s growth and effectiveness is classroom use and feedback. Now in its seventh
edition, College Algebra with Trigonometry has had the benefit of having a substan-
tial amount of both. The most significant change in this seventh edition is the exten-
sive updating of end-of-section and end-of-chapter problem sets. Continuing in our
goal of addressing all levels of students, these new problem sets are appropriately bal-
anced across the routine, easy mechanical problems and the more difficult mechanics
with some theory. (See the Features section within this preface for further explana-
tion.) Additional Explore-Discuss boxes have also been included where appropriate,
further emphasizing the emerging use of technology in mathematics.

Also new to this edition, a free Student tutorial CD-ROM accompanies every
copy of this text. This text-specific SMART-CD includes an extended real-world
application video to begin each chapter. At the section level, this tutorial CD-ROM
uses video, descriptive discussion, interactive diagrams, and extended matched prob-
lems to reinforce a student’s understanding and further exploration of key concepts
in the text. Algorithmically generated diagnostic Pre-Tests, Practice, and Post-Tests
are also included within each chapter for further reinforcement.

Due to extremely positive feedback from our users, we have continued our
emphasis on learning tools that enable a student to easily understand the material
being introduced. These tools include Examples with Matched Problems, Explore-
Discuss boxes, important student aids such as Think and Caution boxes, and exten-
sive Application problem sets for real-world understanding of concepts. Our Group
Activities, Chapter Reviews, and Cumulative Review Exercises continue to reinforce
the understanding of critical concepts throughout the text. (See the Features section
within this preface for further discussion of these tools.)

Technology In the Text

The generic term “graphing utility” is used to refer to any of the various graphing
calculators or computer software packages that might be available to a student using
this book. TI-83 screen shots are used throughout the text to illustrate graphing prin-
ciples, but the discussion and explanations lend themselves to any graphing utility
being used. Although use of a graphing utility is optional, it is likely that many stu-
dents and instructors will want to make use of one of these devices. To assist these
students and instructors, optional graphing utility activities are included throughout
the book beginning in Chapter 3. These activities include brief discussions in the text,
examples or portions of examples solved on a graphing utility, and problems for the
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students to solve. All of the graphing utility material is optional and is clearly iden-
tified by the following symbol = and can be omitted without loss of continuity, if
desired.

Technology Support

The Barnett precalculus series provides extensive technology-based support to assist
in student comprehension. Each of the following supplements has been created specif-
ically for this series, clarifying and exploring the concepts introduced within the text.

SMART-CD Student Tutorial

This CD-ROM tutorial is included with every copy of the text. In recognition of the
visual, auditory, and interactive aspects of individual learning styles, this tutorial
makes use of video, descriptive discussion, interactive diagrams, and extended
matched problems. Each chapter on the CD-ROM begins with an extended real-world
application video designed to convince even the most skeptical of students that math-
ematics is important. Algorithmically generated diagnostic Pre-Test, Practice, and
Post-Test sections are included to direct students to particular sections where further
practice is needed. Key concepts from each section have been identified in the tuto-
rial portion of the CD-ROM, and interactive Matched Problems are included for con-
cept mastery. This tutorial portion also includes forty-five Interactive Diagrams devel-
oped by Jere Confrey and Alan Maloney of Quest Math and Science Multimedia, Inc.,
designed specifically for use with the Barnett series. Each Interactive Diagram (ID)
is a separate Java Applet that contains an illustration that can be manipulated by the
user for further conceptual understanding of the topic presented. For each section of
the text where an ID has been created, an icon @ has been placed in the margin.

The SMART CD-ROM is available in both Windows and Macintosh platforms.

Website and Online Learning Center

In addition to the SMART-CD, an extensive text-specific website has been created to
further enhance the technological support for this series. A visit to the website at
www.mhhe.com/barnett will prove our commitment to supporting the ever-changing
technology needs in mathematical instruction and learning. The following features are
only a few of the many technological supplements available to students that can be
accessed through this site:

o NetTutor-Your Online Tutorial Service: McGraw-Hill is proud to offer this
web-based “homework hotline” via an Internet whiteboard. NetTutor provides live
“office hours” with mathematics tutors every weekday, as well as a 24-hour
response posting service for students accessing the service during off hours.

* Graphing Calculator Workshops: Keystroke guides have been created for each
of the main calculators in use today. We will continue to update these guides as
new calculators are introduced into the market.

« Explore the Web Exercises, Additional Applications and Answers, and Practice
Quizzes are also available for further practice of the mathematical concepts being
introduced.

The Barnett series website continues in its support of instructors using this text by
providing PageOut for course-specific website creation, access to the course solutions
consultants for the series, and extended instructor materials such as PowerPoint pre-
sentations and solutions to all even-numbered problems online.
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FEATURES

The following pages serve as an introduc-
tion to the specific features included within
this text.

Examples and Matched
Problems

Integrated throughout the text, completely
worked examples and practice problems are
used to introduce concepts and demonstrate
problem-solving techniques. Each Example
is followed by a similar Matched Problem
for the student to work through while read-
ing the material. Answers to the matched
problems are located at the end of each sec-
tion, for easy reference. This active involve-
ment in the learning process helps students
develop a more thorough understanding of
algebraic concepts and processes.

Technology

The generic term “graphing utility” is used
to refer to any of the various graphing cal-
culators or computer software packages that
might be available to students using this
book. The use of a graphing utility is
optional within this text. To assist those that
choose to use a graphing utility, optional
activities are included throughout the book
beginning in Chapter 3. These include brief
discussions in the text, examples or portions
of examples solved on a graphing utility, and
problems for the student to solve. All
optional graphing material is clearly identi-
fied by the following symbol = and can

be omitted without loss of continuity, if
desired.
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FIGURE 3

3 Graphs and Functions

EXAMPLE 1

Matched Problem 1

FIGURE 4

B

The graph of an equation in two variables is the graph of its solution set. In
equation (1), we find that its solution set will have infinitely many elements and its
graph will extend off any paper we might choose. no matter how large. Thus, to
sketch the graph of an equation, we include enough points from its solution set so
that the total graph is apparent. This process is called point-by-point plotting.

Graphing an Equation Using Point-by-Point Plotting
Sketch a graph of y = x* — 4.

We make up a table of solutions—ordered pairs of real numbers that satisty the given
equation.

After plotting these solutions, if there are any portions of the graph that are unclear,
we plot additional points until the shape of the graph is apparent. Then we join all
these plotted points with a smooth curve, as shown in Figure 3. Arrowheads are used
to indicate that the graph continues beyond the portion shown here with no signifi-
cant changes in shape.

The resulting figure is called a parabola. Notice that if we fold the paper along
the y axis, the right side will match the left side. We say that the graph is symmetric
with respect to the y axis and call the y axis the axis of the parabola. More will be
said about parabolas later in the text.

Sketch a graph of y* = x.

We now use an electronic graphing
electronic device capable of displaying graphs as a graphing utility. The two most com-
mon graphing utilities are hand-held graphing calculators and computers with appropri-
ate software. This book contains a number of activities that use graphing utilities to
emphasize the connection between graphic, numeric, and algebraic viewpoints. All these
activities are clearly marked and easily omitted if no such device is available. Figure 4
shows the steps necessary to reproduce the graph in Figure 3 on a graphing utility,

Ploti Flotz Plots L IHDOW GEE)
“WiEKZ-4 Xmin=-5 \

2= Amax=! b

\Yi= nscl=1

\Yy= Ymin=-5

Ys= Ymax=13

“WE= ¥Yscl=1

W= Rres=1 =3 =5
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Exploration and Discussion

Interspersed at appropriate places in every
section, Explore/Discuss boxes encourage
students to think critically about mathemat-
ics and to explore key concepts in more
detail. Verbalization of mathematical con-
cepts, results, and processes is encouraged
in these Explore/Discuss boxes, as well as
in some matched problems, and in particu-
lar problems in almost every exercise set.
Explore/Discuss material can be used in
class or as an out-of-class activity.

3-1 Basic Tools; Circles 177

To graph the equation y = —x* + 2x, we use point-by-point plotting to obtain the
graph in Figure 5.

EXPLORE-DISCUSS 1

FIGURE §
X v
-1 -1
0 0
]
(A) Do you think this is the correct graph of the equation? If so, why? If not,
why?
(B) Add points on the graph for x = =2, —0.5, 0.5, and 2.
(C) Now, what do you think the graph looks like? Sketch your version of the
graph, adding more points as necessary.
(D) Write a short ining any lusions you might draw from parts

Balanced Exercise Sets

College Algebra with Trigonometry contains
over 5600 problems. Each Exercise Set is
designed so that an average or below-aver-
age student will experience success and a

very capable student will be challenged.
Exercise Sets are found at the end of each
section in the text, and are divided into A
(routine, easy mechanics), B (more difficult
mechanics), and C (difficult mechanics and
some theory) levels of difficulty so that stu-
dents at all levels can be challenged. Prob-
lem numbers that appear in blue indicate \|
exercises that require the students to apply
their reasoning and writing skills to the
solution of the problem.

(K8 + v+ 5)" = 16: radius: 4. center (4, —5)

188 3 Graphs and Functions
In Problems 29 and 30, use the graph to estimate to the 39, 4y -t =1 40, 4 - v =0 4L v =y
nearest integer the missing coordinates of the indicated ; = .
polits:i(B sure:you findall possible-answers.) 2.p=x By =06 - 43
2640 TR 4, 44, & =08 — 35 45. v = V17—«
(B) (2.7 . 46. v = Vi00 —av 47y =
©) (13) 1 ”
) (1, n | 8.y =
In Problems 49 and 50. use the Pythagorean theorem to
= EEEE s show that the given points are the vertices of a right trian-
| Uy gle. Find the area and the perimerer (to two decimal places)
of the triangle. (Formulas related to triangles can be found
. in Appendix B.)
49. (—=3.2),(1.-2).(8,5)
30. (A 5. Y
0. (A) (=) 50. (~4. 1), (0. 7), (6, =6)
B) (~1,7)
C) (1) s 51 Find x such that (x, 7) is 10 units from (=4, 1.
o
4 52. Find x such that (v, 2) is 4 units from (3, —3),
/ 53. Find v such that (2. y) is 3 units from (~ 1, 4),
s T
54. Find v such that (3, y) is 13 units from (-9, 2)
\ In Problems 55-60, find the center and radis of the circle
with the given equation. Graph the equation.

The figures in Problems 31 H4r+(y-2r=7

EXERCISE 3'1

A

In Problems 1-10, give a verbal description of the indicated

Find the distance b
19-22. Leave the a

19. (=5, -3).(4, 2

subset of the plane in terms of quadrants and axes.
20. (—6.4). (2

L [(x.y)|x=0} 2. (| x>0,y>0])
21, (3.5). (2 —4)
Il |x<0y<0} 4 fun|y=0}
22, (2, =5). (—3.1
Sl |a=0y<0)] 6 fnw |y 0,0 # 0}
. In Problems 2328,
7 (e <0) B ey [ <00y >0) indicated conter and
9 () |a=0y#0) 10 ()| xy>0) 23, CO.0).r=4
I Problems 11-18, determine symmetry with respect to the x 24. CO.00.r=6
axis, y axis, o origin, if any exists. and graph.
. 25. €6, ~2r=1
1. 4 12, y=4x+ 1
26, C(—4.2),r
13, y=4x 4.y =2 ]
27. C.6).r=\/3
15, |y = 16. [y]= —x
28. C(—1, -3, r
17. [« = |y 18, v =

graph. Extend the given graph 56, (k= SF 4y + =15
cated type of symmetry. )
5. ¥ +y¥—6x—4v=130
3L (A) vaxis only PP
(B) yaxis only S8 i =2 (0= 35
(C) origin only 59+ H8e—6y+8=0

(D) xand y axes . )
60. 1+ v b A+ 10y + 15 =0

In Problems 6164, graph the triangle with vertices A, B,

and C and the triangle with vertices A", B, and " in the

same coordinate system. Describe the relationship between
the graphs of these triangles in terms of reflections.

Ol AL 1. B(7, 2), C(4,.6)

32. (A) xaxisonly 4 AL =), B(T, ~2), (4. —6)
(B) vaxis only P o T
{C¥ oigi bl 62 AL 1. B(T.2), C(4.6)
(D) xand yaxes A1 D, B(=7,2), C(-4.6)
< AL 1. B(7.2), €4, 6)
O I L O A1 = 1), B(=T7.-2). C(~4.—6)
040 AL 2), B(1L4). C(3.4)
AL B, C3 D)
s Hint: Add the graph of y = x (o your graph

B

In Problems 33—48, determine symmetry with respect to the

In Problems 65-68. solve for v, producing two equations.
and then graph both of these equations in the same viewing
R window:

X avis. v axis, or origin, if any exists. and graph.

. ) 65. v+ yi =3 66. 4%+ ¥ =5
2 % Check your graphs in Problems 33-48 by graphing on a

B graphing wtility. 67. (x+3) +(y+ 1) =2 68 (v— 2y +(y-1))=3
33—+ 2 W g3 55, Ltk “Please note that use of a graphing utility is nol required 1o com-
) _ . plete these exercises. Checking with . is optional. If you do not
6. y+2=2 M+ =4 B+ =9 have u g, you should still work these exercises.




Applications

One of the primary objectives of this book
is to give the student substantial experience
in modeling and solving real-world prob-
lems. Over 600 application exercises help
convince even the most skeptical student
that mathematics is relevant to everyday
life. The most difficult application problems
are marked with two stars («+), the moder-
ately difficult application problems with one
star (), and the easier application problems
are not marked. An Applications Index is
included in the back of this textbook to help
locate particular applications.

Functional Use of Four
Colors

The functional use of four colors improves
the clarity of many illustrations, graphs, and
developments, and guides students through
certain critical steps.

Foundation for Calculus
As many students will use this book to pre-
pare for a calculus course, examples and
exercises that are especially pertinent to cal-
culus are marked with an icon. [ ]

7l
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222 3 Graphs and Functions

89. Physics—Rate. The distance in feet that an object falls in
avacuum is given by s(/) = 167, where £is time in seconds.

Find.

(A) $(0) 5(1). 5(2), 5(3)
(2 + )

B)

L h

(C) What happens in part B when / tends 1 07 Interpret
physically.

90. Physics—Rate. An automobile starts from rest and travels
along a straight and level road. The distance in feet traveled
by the automobile is given by s(1) = 10, where ¢ is time in
seconds. Find:

(A) $8). 5(9). s(10), s(11)
s+ by = st1 1y
) R o fa ;)
h
(C) What happens in part B as /i tends to 07 Interpret
physically.
91. Manufacturing. A candy box is (o be made out of a piece of

cardboard that measures 8 by 12 inches. Squa x inches
ona side, will be cut from cach corer. and then the ends and

sides will be folded down (sec the figure). Find a formula for
the volume of the box Vix) in terms of x. From practical con-
siderations, what is the domain of the function V?

92. Construction. A rancher has 20 miles of fencing to fence a
rectangular piece of grazing land along a straight river. If
no fence is required along the river and the sides perpen-
dicular 1o the river are v miles long. find a formula for the

A(x) of the rectangle in terms of x. From practical con-

siderations, what is the domain of the function A?

+93. Construction,
construct a kennel with four individual pens, as indicated in
the figure. State law requires that cach pen have a gate 3
O 50 square feet. IF s the width of
() (exclud-

'he manager of an animal clinic wants to

feet wide and an are:
one pen. express the total amount of fenci
ing the gates) required for the construction of the kennel as
a function of x. Complete the following table [round valies

of F(v) 1o one decimal place]:

+94. Architecture. An architect wants (o design a window with
an area of 24 square feet in the shape of a rectangle sur-
mounted by a semicircle. as indicated in the figure. If v is
the width of the window, express the perimeter P(x) of the
window as a function of v. Complete the table below [round
each value of P(x) 1o one decimal place|:

X 1 5 6 T

Plx)

+95. Construction. A [reshwater pipeline is (o be run from a
source on the edge of a lake to a small resort community on
anisland 8 miles offshore, as indicated in the figure. It costs
$10,000 per mile o lay the pipe on land and $15,000 per
mile to lay the pipe in the lake. Express the total cost Cix)
of constructing the pipeline as a function of x. From practi-
cal considerations. what is the domain of the lunction

b—x—b—20

20 miles

+96. Weather. An observation balloon is released at a point 10
miles from the station that receives its signal and rises ver-

B — .

I Problems 2528, find the equation of the line passing
through the given point with the given slope. Write the final
answer in the slope-intercept form y = my + b,

25. (0.3);m = —2

26. (4,00m =3
27. (-5.45m =3 28. (2, —3um=—3%

In Problems 29-34. find the equation of the line passing
through the two given points. Write the final answer in the
slope-intercept form y = mx + b or in the form x = ¢.
29. 2,50 4. -3) 30. (—1.4):(3,2)
31..(=3.2:(-3:5) 32, (0.5):(2.5)

33 (—4.2):(0,2)

5.6)

In Problems 35-46. write an equation of the line that con-
wins the indicated point and meets the indicated conditions).
Write the final answer in the standard form Ax + By — C,
A=0.

35. (2. —lyparalleltoy = —3x + 7

36, (—3,2);

parallel to y = 4y —

v | 5 6 i tically, as indicated in the figure. Express the distance d(h)
Flx between the balloon and the receiving station as a function
of the altitude /1 of the balloon.
204 3 Graphs and Functions

| Problems 53-58 are calculus-related. Recall that a line
tangent to a circle at a point is perpendicular to the radius
drawn 1o that point (see the figure). Find the equation of the
line tangent 1o the circle at the indicated point, Write the
final answer in the standard form Ax + By = C, A = 0,
Graph the circle and the tangent line on the same coordi-
nate system

53 2+ y=1253.4)

54,04y =100, (-8,6)

5507+ y¥=50.1(5: =5)

56. &'+ ' =80, (—4. -8)

ST, (v = 3 + (v + 4)° = 169, (8, —16)

58, (x+ 50+ (y
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Group Activities

A Group Activity is located at the end of
each chapter and involves many of the
concepts discussed in that chapter. These
activities strongly encourage the verbaliza-
tion of mathematical concepts, results, and
processes. All of these special activities are
highlighted to emphasize their importance.

Graphs and lllustrations

All graphs in this text are computer gener-
ated to ensure mathematical accuracy.
Graphing utility screens displayed in the
text are actual output from a graphing cal-
culator.

274 3 Graphs and Functions

7 530 b 2,100
V : 3 \

FIGURE 8 Symmetry

CHAPTER 3 GROUP ACTIVITY ical Modeling in

This group activity is concerned with analyzing a basic model for manufacturing and selling a product by using
tables of data and linear regression to determine appropriate values for the constants a, b, m. and n in the fol-
lowing functions:

TABLE 1 Business Modeling Functions

ion Interpretation

Defis
Price—demand plx) = — nx vis the number of items that can be sold at $p per item
Cost Cix) =a + by Total cost of producing x items
Revenme Rix) = p Total revenue from the sale of v items
= xim — nx
Profit P(x) = R(x) — Cfx) Total profit from the sale of x items
A ing company f and sells bikes. The management would like to have

price—demand and cost functions for break-even and profit-loss analysis. Price—demand and cost functions may
be established by collecting appropriate data at different levels of output, and then finding a model in the form
of a basic elementary function (from our library of elementary functions) that “closely fits” the collected data.
The financial department, using statistical techniques, arrived at the price—demand and cost data in Tables 2
and 3, where p is the wholesale price of a bike for a demand of x thousand bikes and C is the cost. in thou-
sands of dollars, of producing and selling x thousand bikes.

TABLE 2 Price-Demand

TABLE 3 Cost

x (thousand) p(s) x (thousand) C (thousand §)

o ur

3. The origin if (—a. —b) is on the graph whenever (a, b) is on the graph—
the two points are equidistant from the origin on  line through the origin.

Figure 8 illustrates these three types of symmetry.

EXPLORE-DISCUSS 2 If a graph possesses two of the three types of symmetry in Definition I, must it
also possess the third? Explain.




Boldface Type

Boldface type is used to introduce new
terms and highlight important comments.

Think Boxes

Think boxes are dashed boxes used to
enclose steps that are usually performed
mentally.

Caution Boxes

Caution boxes appear throughout the text to
indicate where student errors often occur.

Annotation

Annotation of examples and developments,
in small colored type, is found throughout
the text to help students through critical
stages.

Screened Boxes

Screened boxes are used to highlight impor-
tant definitions, theorems, results, and step-
by-step processes.
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3-3 Functions 217

In addition to evaluating functions at specific numbers. it is important to be able
10 evaluate functions at expressions that involve one or more variables. For example,
the difference quotient

p xand v + A in the domain of £, h # 0
d

is studied extensively in a calculus course.

f/ EXAMPLE 6 Evaluating and Simplifying a Difference Quotient
For f(x) = x* + 4x + 5, find and simplify:

 ft = f

h#0
h !

(A) flx +h) (B

Solution  (A) To find f(x + h). we replace x with x + /i everywhere it appears in the equation
that defines f and simplify:

foo+ ) =(x+ P +4x +h)+5
=+ uh+ M+ 44+ S
(B) Using the result of part A, we get

fath—f) CH+2uh+ it +4x+4h+5—- (" +4x+5)

. h
Rl - R Sl - Sl
h
_ 2t ]/,»‘ +4n LS 'FII' T o g e
A d

Matched Problem 6 Repeat Example 6 for f(x) = x* + 3x + 7.

CAUTION 1. If fis a function, then the symbol f(x + h) represents the value of f at the
number x + h and must be eval 1 by replacing the i dent vari-
able in the equation that defines f with the expression x + A, as we did in
Example 6. Do not confuse this notation with the familiar algebraic nota-

tion for multiplication:

flx+ h) # fx + fh f(x + h)is function notation

4x + h) = 4x + 4h  A(x + h) is algebraic multjplication notation

Axis
x=h

) E/Venex h &

T
|

!

i

|

|

|

] }Min ) i
! # ]
b h

a=0 - a<0

Opens upward . Opens downward
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Chapter Review

Chapter Review sections are provided at the
end of each chapter and include a thorough
review of all the important terms and sym-
bols. This recap is followed by a compre-
hensive set of review exercises.

Cumulative Review Exercise

A Cumulative Review Exercise is provided
after every second or third chapter, for addi-
tional reinforcement.

5. Find a and b for r = 0.19 and then find a terminating decimal expansion for r.

Chapter 1 Review
1 ALGEBRA AND REAL NUMBERS

A set is a collection of objects called elements or members of
the set. Sets are usually described by listing the elements or by
stating a rule that determines the elements. A set may be finite
or infinite. A set with no elements is called the empty set or the

Real numbers:

Real numbers (R)
NcZcQcr

Integers (Z) Noninteger ratios of integers

Natural numbers (N)  Zero  Negatives of natural numbers

Real number line:

Negative real ourbers

Rational numbers (Q) Irrational numbers (/)

Positive real numbers

null set and is denoted @. A variable is a symbol that represents
unspecified elements from a replacement set. A constant is a
symbol for a single object. If each element of set A is also in set
B, we say A is a subset of B and write A C B.

pattern of isoscel®S triangles along the'Wall of a building

Work through all the problems in this cumulative review and
check answers in the back of the book. Answers to all review
problems are there, and following each answer is a number
in italics indicating the section in which that type of problem
is discussed. Where weaknesses show up, review appropriate
sections in the text.

A

Ix 3+2c
1. Solve forx: — — ——=
olve forx: 3

x—10
2

2. Replace each question mark with an appropriate expres-
sion that will illustrate the use of the indicated real number
property:

(A) Distributive: c(a + b) = ?
(B) Associative (+): (a + b) +
(C) Commutative (-): (a + b)c

. Solve for xand y: 2x — 3y = 8
ax+ y=2

w

In Problems 48, perform the indicated operation and
simplify.
4. 4x(x —3) +23x +5)
6. (2x — 5HGx + 4y)

5 3x(x—7) - (5x—9)
7. (2a — 3b)(2a + 3b)
8. (5m + 2n*
Solve and graph Problems 9-11.
9. 23— +4=5-y 10. x—2|<7
1. 2 +3x=10

Eun;I;i.ve Review Exercise éhapters 1 and 2

In Problems 12 and 13, write each polynomial in a com-
pletely factored form relative to the integers. If the polyno-
mial is prime relative to the integers, say so.

12. ¥ =3+ 10 13. 67 +7t—5
In Problems 14 and 15, perform the indicated operations

and reduce to lowest terms. Represent all compound frac-
tions as simple fractions reduced to lowest terms.

1
2

16. Perform the indicated operations and write the answer in
standard form:
(A) 2—=30)—(=5+7D)
(B) (1 +4i)(3 —50)

5+i
© 3%E

Simplify Problems 17-19 and write answers using positive
exponents only. All variables represent positive real numbers.

17. 3800 18. f:;]‘ 19. (@b 9"
Solve Problems 20-23.

20, 3¢ = —12¢ 2. 4¢-20=0

2. ¢ -6x+2=0 23. x—VIZ-x=0

24. Change to radical form: 54"

25. Change to rational exponent form: 2V/°y
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SUPPLEMENTS

A comprehensive set of ancillary materials for both the student and the instructor is
available for use with this text.

Student’s Solutions Manual

This supplement is available for sale to the student, and includes detailed solutions
to all odd-numbered problems and most review exercises.

Instructor’s Solutions Manual

This manual provides solutions to even-numbered problems and answers to all prob-
lems in the text.

Instructor’s Resource Manual

This supplement provides transparency masters and sample tests for each chapter in
the text.

Print and Computerized Testbanks

A Computerized Testbank is available that provides a variety of formats to enable the
instructor to create tests using both algorithmically generated test questions and those
from a static testbank. This testing system enables the instructor to choose questions
either manually or randomly by section, question types, difficulty level, and other cri-
teria. This testing software supports online testing and is available for PC and Mac-
intosh computers. A softcover print version of the testbank includes the static ques-
tions found in the computerized version.

Barnett/Ziegler/Byleen Video Series

Course videotapes, created specifically for this series, provide students with additional
reinforcement of the topics presented in the book. These videos are keyed to the text
and feature an effective combination of learning techniques, including personal
instruction, state-of-the-art graphics, and real-world applications.

Course Solutions

Fully integrated multimedia, a full-scale Online Learning Center, and a Course Inte-
gration Guide are designed specifically to help you with your individual college alge-
bra with trigonometry course needs. Assembled by an expert in your field of study,
this printed manual fully integrates the numerous products available to accompany
College Algebra with Trigonometry. The Course Integration Guide will also contain
detailed solutions for the Group Activities found in the text, a description of each
Interactive Diagram, and detailed solutions to the exploratory questions that accom-
pany each Interactive Diagram.

SMART-CD Student Tutorial
This CD-ROM tutorial is included with every copy of the text. In recognition of the
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visual, auditory, and interactive aspects of individual learning styles, this tutorial
makes use of video, descriptive discussion, interactive diagrams, and extended
matched problems. Each chapter on the CD-ROM begins with an extended real-world
application video designed to convince even the most skeptical of students that math-
ematics is important. Algorithmically generated diagnostic Pre-Test, Practice, and
Post-Test sections are included to direct students to particular sections where further
practice is needed. Key concepts from each section have been identified in the tuto-
rial portion of the CD-ROM, and interactive Matched Problems are included for con-
cept mastery. This tutorial portion also includes forty-five Interactive Diagrams devel-
oped by Jere Confrey and Alan Maloney of Quest Math and Science Multimedia, Inc.,
designed specifically for use with the Barnett series. Each Interactive Diagram (ID)
is a separate Java Applet that contains an illustration that can be manipulated by the
user for further conceptual understanding of the topic presented. For each section of
the text where an ID has been created, an icon @ has been placed in the margin.
The SMART-CD is available in both Windows and Macintosh platforms.

Website and Online Learning Center
An extensive text-specific website has been created to further enhance the techno-
logical support for this series. Visit the site at www.mhhe.com/barnett to explore the
numerous features available to both students and instructors. Among the many tools
available to students is NetTutor-Your Online Tutorial Service, a “homework hotline”
via an Internet whiteboard. NetTutor provides live “office hours” with mathematics
tutors every weekday, as well as a 24-hour response posting service for students
accessing the service during off hours. The Graphing Calculator Workshop features
keystroke guides for each of the main calculators in use today. Instructors have access
to PageOut for course-specific website creation, extended instructor materials such as
PowerPoint presentations, and solutions to all even-numbered problems online, and
access to the course solutions consultants for the series.

For further information about these or any supplements, please contact your local
McGraw-Hill sales representative, or visit our website at www.mhhe.com/barnett.

Accuracy

Because of the careful checking and proofing by a number of mathematics instruc-
tors (acting independently), the authors and publisher believe this book to be sub-
stantially error free. For any errors remaining, the authors would be grateful if they
were sent to: Karl E. Byleen, 9322 W. Garden Court, Hales Corners, WI 53130; or
by email, to byleen@execpc.com.
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McGraw-Hill is proud to offer an exciting
new suite of multimedia products and
services called Course Solutions.

Designed specifically to help you with your individual course needs, Course Solu-
tions will assist you in integrating your syllabus with our premier titles and state-of-
the-art new media tools that support them.

At the heart of Course Solutions you'll
find:

m Fully integrated multimedia

m A full-scale Online Learning Center

m A Course Integration Guide

As well as these unparalleled services:

McGraw-Hill Learning Architecture

McGraw-Hill Course Consultant Service

Visual Resource Library (VRL)

Image Licensing

McGraw-Hill Student Tutorial Service
McGraw-Hill Instructor Syllabus Service

PageOut Lite

PageOut: The Course Website Development Center
Other Delivery Options

Course Solutions truly has the solutions to your every teaching need. Read
on to learn how we can specifically help you with your classroom challenges.




xxii

Preface

SPECIAL ATTENTION

to your specific needs.

These “perks” are all part of the extra service delivered through
McGraw-Hill’s Course Solutions:

McGraw-Hill Learning Architecture

Each McGraw-Hill Online Learning Center is ready to be ported into our McGraw-
Hill Learning Architecture—a full course management software system for Local Area
Networks and Distance Learning Classes. Developed in conjunction with Top Class
software, McGraw-Hill Learning Architecture is a powerful course management sys-
tem available upon special request.

McGraw-Hill Course Consultant Service

In addition to the Course Integration Guide, instructors using Course Solutions
textbooks can access a special curriculum-based Course Consultant Service, via a
web-based threaded discussion list within each Online Learning Center. A McGraw-
Hill Course Solutions Consultant will personally help you—as a text
adopter—integrate this text and media into your course to fit your specific needs. This
content-based service is offered in addition to our usual software support services.

McGraw-Hill Instructor Syllabus Service

For new adopters of Course Solutions textbooks, McGraw-Hill will help correlate
all text, supplement, and appropriate materials and services to your course syllabus.
Simply call your McGraw-Hill sales representative for assistance.

PageOut Lite

Free to Course Solutions textbook adopters, PageOut Lite is perfect for instruc-
tors who want to create their own website. In just a few minutes, even novices can
turn their syllabus into a website using PageQut Lite.

PageOut: The Course Website Development Center

For those who want the benefits of PageOur Lite’s no-hassle approach to site devel-
opment, but with even more features, we offer PageOut: The Course Website Devel-
opment Center.

PageOut shares many of PageOut Lite’s features, but its syllabus page lets you
create links that will take your students to your original material, other website
addresses, and to McGraw-Hill Online Learning Center content. This means you can
assign Online Learning Center content within your syllabus-based website. PageOut’s
grade book function will tell you when each student has taken a quiz or worked
through an exercise, automatically recording his or her scores for you. PageOut also
features a discussion board list where you and your students can exchange questions



