


Intermediate Algebra

Richelle M. (Rikki) Blair

Lakeland Community College

PEARSON

Addison
Wesley

Boston San Francisco New York
London Toronto Sydney Tokyo Singapore Madrid
Mexico City Munich Paris Cape Town Hong Kong Montreal

b



Publisher: Greg Tobin

Editor in Chief: Maureen O’Connor

Executive Project Manager: Kari Heen

Project Editor: Katie Nopper

Senior Managing Editor: Karen Wernholm

Senior Production Supervisor: Kathleen A. Manley

Senior Designer/Cover Designer: Dennis Schaefer

Photo Researcher: Beth Anderson

Media Producer: Michelle Small

Software Development: Ted Hartman, TestGen, and Jozef Kubit, MathXL
Marketing Manager: Michelle Renda

Marketing Coordinator: Alexandra Waibel

Senior Author Support/Technology Specialist: Joe Vetere

Senior Prepress Supervisor: Caroline Fell

Manufacturing Manager: Evelyn Beaton

Text Design: Leslie Haimes

Production Coordination, Composition, and Ilustrations: Pre-Press Company, Inc. and Laserwords

Cover photo: Mark Tomalty/Masterfile

Photo credits: 1 AP Wideworld Photos, 10 Texas Instruments, 20 Digital Vision, 41 PhotoDisc, 67 Digital Vision,
68 Corbis, 75 Library of Congress, 79 Stockbyte Silver/Getty, 83 Catherine Karnow/Corbis, 103 Rosenfeld/Zefa/
Corbis, 110 PhotoDisc, 112 PhotoDisc, 134 Corbis, 135 Beth Anderson, 145 Library of Congress, 185 PhotoDisc,
191 NASA/Jet Propulsion Laboratory, 208 Corbis/Sygma, 217 PhotoDisc, 218 Gulfimages/Getty, 218 St. Andrew’s
University MacTutor Archive, 247 PhotoDisc, 252 PhotoDisc, 253 PhotoDisc, 256 Digital Vision/Punchstock,

296 PhotoDisc, 308 Corbis/Bettman, 320 Comstock, 371 Beth Anderson, 376 Blend Images/Getty, 379 PhotoDisc,
380 Beth Anderson, 380 PhotoDisc, 394 PhotoDisc, 396 PhotoDisc, 402 Corbis/Bettmann, 425 Corbis,

453 MIXA/Getty, 465 Corbis, 477 PhotoDisc, 496 Pixland/Punchstock, 507 Picture Desk, Inc./Kobal Collection,
521 Corbis, 522 Digital Vision, 563 Corbis, 572 Corbis, 606 The Bridgeman Art Library International, 645 Taxi/
Getty Images, 646 Tony Roberts/Corbis, 656 PhotoDisc, 667 Index Stock Imagery, 693 Blend Images/Getty,

693 PhotoDisc, 705 Library of Congress, 715 PhotoDisc, 716 Digital Vision, 718 Stockbyte Platinum/Getty,

719 Stockbyte Platinum/Getty, 773 Bettmann/Corbis, 777 Brand X Pictures/Corbis, 779 PhotoDisc, 780 Artville

Many of the designations used by manufacturers and sellers to distinguish their products are claimed as trade-
marks. Where those designations appear in this book, and Addison-Wesley was aware of a trademark claim, the
designations have been printed in initial caps or all caps.

Library of Congress Cataloging-in-Publication Data

Blair, Richelle M.
Intermediate algebra / Richelle M. Blair.
p. cm.
ISBN 0-201-65887-9 (pbk. : alk. paper) 5
1. Algebra—Textbooks. 1. Title.

QA154.3.B5826 2006
512.9—dc22
2006048183

Copyright © 2007 Pearson Education, Inc. All rights reserved. No part of this publication may be reproduced,
stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of the publisher. Printed in the United States of
America. For information on obtaining permission for use of material in this work, please submit a written
request to Pearson Education, Inc., Rights and Contracts Department, 75 Arlington Street, Suite 300, Boston, MA
02116, fax your request to 617-848-7047, or e-mail at http://www.pearsoned.com/legal/permissions.htm.

123456789 10—VHP—10 09 08 07 06



To my husband
for his love and support.



Preface

From the Author

Students in intermediate algebra arrive with a wide range of skills and problem-solving
strategies learned in beginning algebra. The goal of this textbook is to build upon those
skills and abilities, engage each student, and develop his/her algebraic thinking and
confidence in learning mathematics. Standards-based and traditional content in inter-
mediate algebra have been blended to involve students actively in real-world problem
solving and reasoning, while including the use of a graphing calculator as a learning
tool. The instructional strategies in this textbook are supported by research in the sci-
ence of learning and teaching mathematics with the goal of addressing the multiple learn-
ing styles of students and different teaching styles of faculty. Content and instructional
strategies have been chosen to build upon each student’s previous knowledge in begin-
ning algebra and open the door to understanding algebra.

Focus on Student Learning

The science of learning mathematics emphasizes the importance of students being
involved and taking control of their own learning. Active student learning activities
have been shown to increase the degree to which students transfer learning to new
concepts.! Learning new concepts involves connecting previously learned information
to new information, reflecting, and transferring that knowledge to new problem situa-
tions. Each section of this textbook presents student activities to create an active learn-
ing environment and build cognitive connections. Each feature below occurs in almost
every section of every chapter. One example of each feature can be found on the page
listed. Students are expected to:

e Apply quantitative literacy and algebraic skills in other courses and disciplines,
p. 127

e Employ problem-solving skills with real-world problems, p. 185

Build confidence in solving mathematics problem situations, p. 21

e Read, write, explore, discuss, reflect, and do mathematics as active learners, p. 13
e Complete true/false, matching, and reasoning questions, p. 520

e Analyze data and solve real-world problems, pp. 190-192

e Use technology as a problem-solving tool to discover and enhance understanding,
p- 45

e Create 3 X 5-inch study cards of important definitions, formulas, and examples

e Complete a mathematics dictionary

Focus on Standards-Based Teaching

An instructor using this textbook is seen not only as an expert mathematician and
problem solver, but also as a facilitator and manager of student learning in an active class-
room, employing a variety of instructional activities. This textbook embraces the standards

! Bransford, Brown, and Cocking (Eds.). (2000). How People Learn—Brain, Mind, Experience and School.
Washington, DC. National Academy Press.
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of the American Mathematical Association of Two-Year Colleges,? the National Council of
Teachers of Mathematics,? and the Mathematical Association of America* by employing a
variety of standards-based strategies. Each feature below occurs in almost every section of
every chapter. One example of each feature can be found on the page listed.

e Activities for students to work (learn) together, pp. 161-63

e Activities for interactive lecturing, pp. 145-47

¢ Step-by-step examples, p. 149

» Organizing, analyzing, and graphing real-world data, pp. 199-200
e Connecting mathematics to other disciplines, p. 138

e Problems using a graphing calculator to explore, visualize, observe patterns, and
generalize and confirm solutions, p. 53

Organization and Features
of the Textbook

Each section of each chapter is organized into three subsections: Getting Started,
Discussing Mathematics, and Doing Mathematics. The innovative keystone feature of the
textbook is the student activities in the Getting Started section. These activities and prob-
lems are designed to help the student review previously learned concepts and connect
that knowledge to new concepts in the section. The Getting Started section can be used in
a variety of ways, depending on the desired approach chosen by the instructor. Getting
Started is followed by Discussing Mathematics, an explanation of concepts and examples,
and Doing Mathematics, a selection of practice problems. The entire textbook is written
in a comfortable and welcoming tone and style that students can read on their own.

Using the textbook is as easy as 1-2-3:

Getting Started presents student activities to be used as classroom
T group work or lecture discussions, or assigned as homework for
the next day.

TR A

: ﬁ Discussing Mathematics presents definitions, examples of key
5 concepts, and helpful hints.

i 2 E Doing Mathematics presents practice problems.

CALCULATOR CLIPS

The graphing calculator, as a learning tool, is an integral component of this text. Stu-
dents are encouraged to discover patterns, generalize observations, and model and solve
problems using real-world data. The calculator clips provide step-by-step instruction on
key strokes and operations for using a graphing calculator to solve specific problems.
See page 37 for an example.

2AMATYC. (1995). Crossroads in Mathematics: Standards for Introductory College Mathematics Before
Calculus. Memphis, TN: AMATYC. A revision of these standards, Beyond Crossroads, will be released in
November 2006.

3NCTM. (2000). Principles and Standards for School Mathematics. Reston, VA: National Council of
Teachers of Mathematics.

4MAA. (2004). Undergraduate Programs and Courses in the Mathematical Sciences: CUPM Curriculum Guide
2004. A report of the Committee on the Undergraduate Program (CUPM). Washington, DC:
Mathematical Association of America.
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STUDENT PROJECTS

Each chapter includes one project that focuses on key concepts from the chapter. The
project may be assigned for students to complete individually or in groups. See page 73
for an example. An additional project for each chapter is available as part of the Printed
Test Bank/Instructor’s Resource Guide.

Additional material on conic sections, matrices and determinants, and synthetic division
is available online at www.aw-bc.com/blair.

Supplements for the Instructor

INSTRUCTOR’S SOLUTIONS MANUAL

(ISBN 0-321-27953-0) This supplement contains complete, worked-out solutions to all
of the exercises in the text.

PRINTED TEST BANK/INSTRUCTOR’S RESOURCE GUIDE

(ISBN 0-321-27954-9) This supplement contains several tests per chapter, teaching
notes correlated to each chapter, and a variety of other helpful resources for this text.

TESTGEN®

TestGen enables instructors to build, edit, print, and administer tests using a computer-
ized bank of questions developed to cover all the objectives of the text. TestGen is
algorithmically based, allowing instructors to create multiple but equivalent versions of
the same question or test with the click of a button. Instructors can also modify test
bank questions or add new questions. Tests can be printed or administered online. The
software is available on a dual-platform Windows/Macintosh CD-ROM.

MYMATHLAB

MyMathLab is a series of text-specific, easily customizable online courses for Addison-
Wesley textbooks in mathematics and statistics. Powered by CourseCompass™ (Pearson
Education’s online teaching and learning environment) and MathXL® (our online home-
work, tutorial, and assessment system), MyMathLab gives you the tools you need to de-
liver all or a portion of your course online, whether your students are in a lab setting or
working from home. MyMathLab provides a rich and flexible set of course materials, fea-
turing free-response exercises that are algorithmically generated for unlimited practice
and mastery. Students can also use online tools, such as animations and an online ver-
sion of the textbook, to independently improve their understanding and performance. In-
structors can use MyMathLab’s homework and test managers to select and assign online
exercises correlated directly to the textbook, and they can also create and assign their own
online exercises and import TestGen tests for added flexibility. MyMathLab’s online grade-
book—designed specifically for mathematics and statistics—automatically tracks students’
homework and test results and gives the instructor control over how to calculate final
grades. Instructors can also add offline (paper-and-pencil) grades to the gradebook. My-
MathLab is available to qualified adopters. For more information, visit our website at
www.mymathlab.com or contact your Addison-Wesley sales representative.
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MATHXL®

MathXL® is a powerful online homework, tutorial, and assessment system that
accompanies Addison-Wesley textbooks in mathematics or statistics. With MathXL,
instructors can create, edit, and assign online homework and tests using algorithmi-
cally generated exercises correlated at the objective level to the textbook. They can
also create and assign their own online exercises and import TestGen tests for added
flexibility. All student work is tracked in MathXL's online gradebook. Students can
take chapter tests in MathXL and receive personalized study plans based on their test
results. The study plan diagnoses weaknesses and links students directly to tutorial
exercises for the objectives they need to study and retest. Students can also access
supplemental animations directly from selected exercises. MathXL is available to
qualified adopters. For more information, visit our website at www.mathxl.com, or
contact your Addison-Wesley sales representative.

Supplements for the Student

STUDENT’S SOLUTIONS MANUAL

(ISBN 0-321-42632-0) This supplement contains complete, worked-out solutions to
the odd-numbered exercises in the text.

MATHXL® TUTORIALS ON CD

(ISBN 0-321-42749-1) This interactive tutorial CD-ROM provides algorithmically gener-
ated practice exercises that are correlated at the objective level to the exercises in the text-
book. Every practice exercise is accompanied by an example and a guided solution
designed to involve students in the solution process. The software provides helpful feed-
back for incorrect answers and can generate printed summaries of students’” progress.

INTERACT MATH TUTORIAL WEBSITE: www.interactmath.com

Get practice and tutorial help online! This interactive tutorial website provides algorith-
mically generated practice exercises that correlate directly to the exercises in the textbook.
Students can retry an exercise as many times as they like with new values each time for
unlimited practice and mastery. Every exercise is accompanied by an interactive guided
solution that provides helpful feedback for incorrect answers, and students can also view
a worked-out sample problem that steps them through an exercise similar to the one
they’re working on.

ADDISON-WESLEY MATH TUTOR CENTER

The Addison-Wesley Math Tutor Center is staffed by qualified mathematics instructors
who provide students with tutoring on examples and odd-numbered exercises from
the textbook. Tutoring is available via toll-free telephone, toll-free fax, e-mail, or the
Internet. White Board technology allows tutors and students to actually see problems
worked while they “talk” in real time over the Internet during tutoring sessions. For
more information, go to www.aw-bc.com/tutorcenter.
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Arithmetic and Algebra Review Skills Test

This test is intended to assess skills at the beginning of the course.
Do not use a calculator on this test.

Multiply or divide the fractions and reduce to lowest terms.

2,

3 7 3 To ) 3 <) ) 20
4 2 33 33 187 33
1=+ 5= a) — b) — ~oL 22
7773 ) 22 ) 119 9 7 4 48

Add or subtract the fractions and reduce to lowest terms. Write answers that are
improper fractions as mixed numbers.

3.

4.

7 3 1 21

—+ = 2— b) 1 — d

5 5 a) 3 ) ) 25 )2

11 2 1 39 1 9

— = — ay 1— b) — c) 3— d —=3
8 5 40 40 40 3

Perform the operations and reduce to lowest terms. Follow the Order of Operations.
Write answers that are improper fractions as mixed numbers.

17 7 4 5 3 1 2
5. === =n= a) 3— b) —2— c) 13— d) 6-
2 2 3 6 4 3 3
11 7 4 2 2 1 1
=== 2— b) 6— 5— d) 1—
6 (2 2> 3 A3 ) 63 9 %3 )15
Perform the operations.
7. 142.56 + 35.47 a) 1780.3 b) 17.803 c) 1.7803 d) 178.03
8. 142.56 — 35.47 a) 107.09 b) 10,709 c) 1070.9 d) 0.10709
9. 4.08+2.0X 1.3 a) 0.2652 b) 265.2 c) 2.652 d) 26.52
10. Convert 1.02 X 10?2 from scientific notation to standard form.
a) 0.00102 b) 0.00102 ¢) 0.0102 d) 0.102
11. Convert 2,530,000 from standard form to scientific notation.
a) 25.3 X 10° b) 2.53 X 10° c) 25.3 X 10° d) 2.53 x 10°
.3
12. Solve the proportion 3 =

%.
a) x = 60 b)yx =6 O)x=4 dyx=12

XV
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ARITHMETIC AND ALGEBRA REVIEW SKILLS TEST

13. The variables a4, b, ¢, and d represent real numbers in the respective locations on
the number line. Is the sum of a and d a negative or positive number?

—+
a d 0 € b

o |
T

a) Negative b) Positive

Use the Order of Operations to perform the indicated operations.

14. —22+3(2—6) a) —28 b) —8 c) —16 d) s
15. —2X6=3+(—6) a)—10 b) 10 Q) 2 d) -2
16. Evaluate a> + b? given thata = —3 and b = —2.

a) —25 b) —13 c) 13 d) 25

17. Perform the operations —5(2x — 1) — (4x + 7) Remove parentheses and
combine LIKE terms.

a) —6x + 12 b) —14x — 2 ) —ld4x + 2 d) —14x + 12

18. Solve the equation 4x — 2(x — 3) = x + 1.
a)x= —5 b) x = % ox=17 dx=>5

19. Find the solution of the inequality —2x — 9 > 5 written in interval notation.

a) (=, =7) b) (=7, ) ¢) (==, =7] d) [=7, )
20. Choose the graph of the equation y = —3x + 4,
Window [—5, 5] Xscl 1 [—5, 5] Yscl 1.

21. Find the equation of the line with slope 5 and y-intercept —1.

ayy=—x+5 byy=5x—-1 AOy=x-—5 d)y=5x+1

22. Find a line parallel to y = 5x + 7.

1 1
§x+2 y=-5x+3 dy=-—-x—4

a)y=5x—3 b) y

23. Which graph illustrates the graphical solution using the Intersection-of-Graphs
method of x — 2 = 4x + 10? Wwindow [—10, 10] Xscl 1 [—10, 10] Yscl 1.

b)
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24. Find the solution of the system 3x+y=28
3x —y= —2.

ajx=—-1,y=5 byx=1y=-5 ¢x=-1,y=-5 dyx=1,y=5

25. The graphical solution of the inequality x + y = 1.
Window [—10, 10] Xscl 1 [—10, 10] Yscl 1.

Simplify.
26. (—3xy?)°
a) —27x%y° b) —27x%° &) 278%° d) —9x*y°
27. 5x°°.
1 1 5
5,6 - dy =
w — o b) —5x° ) 5x° )xé
28. —2x* (x —5)(x + 6)
a) —2x> — 2x* + 60x b) 2x* + 2x* — 60x
c) —2x* — 2x* + 60x* d) —2x* + 2x* — 60x?
29 —24a’h?
" 8a’b
a) —3b b) 3b ) 3ab d) —3a4*p’

30. Express the area of the shaded region as a polynomial.

Length =x+5 Width = x

\ /

A
T

Length = 4x — 1

a)32+ 6x—3 b} 5 + 6x— 3
c) 3x* + 16x — 3 d) 3x* — 6x + 3
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Factor completely.

31. —2xX’y + 50xy
a) —2xy(x* + 25) b) —2xy(x + 4)(x + 1)
) —2xy(x — 5)(x +5) d) —2xy(x —4)(x — 1)

32. 6x? + 5xy — 4y?

a) (2x — 4y)(3x + y) b) (2x —y)(3x + 4y)
) (2x +4y)(3x +y) d) (2x + y)(3x — 4y)
x> =9
33. Reduce to lowest terms 5————.
X+ 2x— 15
-3 +3
a) > b) >
x—5 X=5
-3 +3
) d d) o
x+5 x+5

34. Solve 4x* + x = 3 using the Zero-Product Property.

) 2 1 d) x > x=1
C X=_,X: —_ =—’ ==
4 4

Perform the operations and reduce the answers to lowest terms.

—2x 3x%y?
35, —— .
15y 8
x> X
e b _
%0 )5
x? x3
- d —_
9% ) 720
x2—4 x+2 —14
36. s
2x+ 2y x"—y° x—2
a) —14(x — y) b) =7(x — y)
c)7(x—y) d) —7(x —y)(x + 2)
10 2
37. —
x+1 x+ 1
12
a) b) 8
x+ 2
8 8
Q) d)




ARITHMETIC AND ALGEBRA REVIEW SKILLS TEST Xix

20 6
38. — + —
X 5x
106 106
a) *5 ) —
X 10x
26 26
el 6x 4 _5;
1 3
39, ——— 2
yo -y oyt~
3y + 1 3y + 1
a —zy b) =——— i
2yc—y—1 y -y 1
32 +y+ 1 4y + 1
c) d)
yy-D+1) 200 -y + 1)
Simplify. Assume x > 0 and y > 0.
40. V75x°y?
a) 15xy\/x_y b) 5x%yV 3x
Q) 25x2y\/§ d) 3xy\/@
41. V -407°
a) -22\3/5 b) —2z
c) 8z d) 2z

Perform the operations. Write each answer in simplified form. Assume x > 0 and z > 0.

42. 2x\V9z + 50\/9z

a) 7x*V9z b) 7x\V9z

) 21xVz dy 21Vz
43. Vx(Vx—\V52)

a) 4x — 4z b) 4x? — 4xz

o) 4x — 4Vxz d) 4x — 4xz

44. Reflection: Which 4 problems on this SKILLS Test did you find the most difficult?
Ask your instructor for practice problems related to those difficult problems.
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