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The Approach

PREFACE

College Algebra: Visualizing and Determining Solutions is written for students
who are meeting their core curriculum requirements in mathematics. The
content includes the topics found in any mainstream college algebra course.
Moreover, this text provides excellent preparation for such additional
courses as statistics and business calculus.

A major goal of College Algebra: Visualizing and Determining Solutions is to
engage the students by promoting their active participation in the study of
mathematics. The pedagogical features of the book are designed to achieve
that goal.

Technology The use of a graphing calculator is integrated throughout the
text. Rather than compartmentalizing technology in special boxes or mar-
ginal activities, we employ the graphing calculator as an integral part of the
presentation and as an essential aspect of the learning process.

Although solutions of equations and properties of functions, for example,
can be determined with a graphing calculator, we prefer not to treat
graphing and algebraic methods as equivalent. Rather, our focus is on the
mathematics and the algebraic methods, with the technology serving as a
guide to the development of concepts and as a visual aid for reaching
conclusions. Therefore, when both approaches are presented, the graphing
method leads to the algebraic method rather than one approach being an
alternative to the other. In short, first we see, then we do.

Exploration We believe that “discovery learning” is primarily a classroom
activity. Students are best able to explore and discover when they are
guided by the teaching skills of the instructor. Throughout this text, we
have included classroom activities under the heading “Exploration.” With
leading questions and, usually, the visual assistance of the graphing cal-
culator, the student is guided from a concrete set of circumstances to a
general conclusion. All the questions are open-ended, thereby providing
maximum flexibility in the use of these activities.

Developing the Concept A parallel feature called “Developing the
Concept” usually follows each “Exploration” or, less often, is a stand-alone
activity. This feature is one that students are better able to use on their own.
Structured like an example, “Developing the Concept” guides the student
with leading questions, and answers them as well. The combination of
exploring and developing the concept is a major effort to promote students’
interaction and involvement in their own learning.

Communication Skills Increased emphasis has been placed on writing and
speaking in mathematics. When a student says, “I know the answer, I just
don’t know how to say it,” the student probably does not know the answer.

xi
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Other Features

To help with this, we have included two features that are specifically
designed to improve the student’s ability to communicate about math-
ematics. One, “Speaking the Language,” precedes the exercise sets (except
in sections that are dedicated exclusively to applications) and helps the
student to practice the use of vocabulary in context.

The other main communication feature is the generous number of writing
exercises, which are identified witha ¢ icon. Although the answers to such
writing exercises can often vary, a sample answer is given in the Answers
section at the back of the book. Rather than assigning writing exercises,
some instructors may prefer to use them as the basis of class discussion.
Thus, writing exercises can promote both written and oral communication
development. These exercises truly set this text apart from many others.

Exercises Most exercise sets are divided by the headings “Concepts and
Skills,” “Concept Extension,” and “Applications.” Sometimes the applica-
tions exercises have subheads to indicate the type of application that is
included. All of these headings have been designed to assist the instructor
in the preparation of assignments.

Exercises included in the “Concepts and Skills” are representative of the
basic material of the section. Nearly all are illustrated by text examples.

Most exercise sets include a number of “Concept Extension” exercises
designed to go somewhat beyond the basic concepts and skills discussed in
the text section. These exercises are designed to synthesize concepts and to
use previously learned skills in a new context.

Most sections contain numerous real-life and real-data applications, with
source acknowledgments. Several sections are devoted exclusively to such
exercises. These include a wide variety of subject areas and are designed to
promote a greater understanding of the relevancy of mathematics.

Definitions and Rules All definitions, rules, properties, and procedures
are highlighted in colored boxes for easy reference.

Examples Numerous titled examples provide immediate illustrations of
the concepts and techniques discussed in the sections. Comments helpful to
the student are often included in the detailed solutions.

Graphs Visualization is provided by a large number of traditional
coordinate plane graphs and calculator graphs that appear in both the
exposition and the exercises. Calculator graphs are designed to resemble
the displays of most calculator models.

Quick Reference With the exception of applications sections, a “Quick
Reference” appears at the end of each section. These are detailed summaries
of the rules, definitions, properties, and procedures discussed in the section.
All are grouped by subsection and can be used by the student for reference
and review.

Calculator Guide When a graphing calculator function is first introduced
in the text, a key word [ icon appears along with a brief description of the
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function. Students can reference these key words in Appendix B, which is a
calculator keystroke guide for the TI-83 Plus calculator.

Calculator Programs Appendix C contains sample calculator programs.
Although these programs are written for the TI-83 Plus, the algorithms are
described in detail, and they can be used to program any calculator model.

The methods and approaches used in College Algebra: Visualizing and
Determining Solutions are based on our many years of classroom teaching
experience and are time-tested for their effectiveness in promoting student
success. We are pleased to share our experiences with you.

Student Solutions Manual This manual includes solutions to the odd-
numbered exercises in the text.

Graphing Calculator Guide The Graphing Calculator Keystroke Guide
includes information for the TI-82, TI-83, and TI-83 Plus. A Key Word icon
in the text alerts students to specific keystroke information in this sup-
plement. The sequence of the Key Word explanations in the Guide corre-
sponds to the sequence in the main text.

Complete Solutions Guide The Complete Solutions Guide includes
detailed solutions to all Preamble Exercises, end-of-section exercises, and
Chapter Review Exercises, including those in Chapter R. The Guide also
includes answers to the Speaking the Language exercises, which appear
before the section exercises in each chapter.

Test Item File This printed manual contains multiple-choice, open-ended,
and writing questions. There is a set of questions for each section of the
book.

Computerized Test Bank Available for both Windows and Macintosh.

Tutorial Software This tutorial software is algorithmically driven and
interactive. Lessons and problems are presented in a lively manner. It
includes student-friendly features such as: animated solution steps, exten-
sive hints, and a glossary of key terms and definitions.

Videotapes Prepared by Dana Mosely, the videotapes provide a thorough
review of concepts and worked-out examples to reinforce lessons within the
text.

We would like to thank the following colleagues who reviewed the
manuscript and made many helpful suggestions:

Judy Ahrens, Pellissippi State Technical Community College
Robert Bohac, Northwest College

Curtis Card, Black Hills State University

Joseph E. Cieply, Elmhurst College
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Rob Farinelli, Community College of Allegheny County
Nicholas E. Geller, Collin County Community College
Betty Givan, Eastern Kentucky University

Allen Hesse, Rochester Community College

Jesse D. Parete, Edison Community College

Claudinna Rowley, Johnson County Community College
Fred Schineller, Arizona State University

John Seims, Mesa Community College

Joanne Shansky, Milwaukee Area Technical College
Stanley Smith, Black Hills State University

Lyndon Weberg, University of Wisconsin—River Falls
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OPENING FEATURES

Chapter Opener

Each chapter begins with a short
introduction to a real-data applica-
tion. Connecting mathematics with
students’ view of the world leads
students to a better understanding
of the practical nature of the disci-
pline. The chapter opener also
includes a helpful overview of

the topics that will be covered in
the chapter and a list of the

section titles.

112 = CHAPTER2 Basic Functions and Graphs

2.1 Relations and Functions

Relations ® Functions & Funetion Notation and Evaluation
® Domain and Range & Piecewise Functions ®  Applications

In many real-world situations, the value of one quantity
value of some other quantity. For example, the federal t
depends on your income, the distance that you can drive|
depends on your speed, and your success in a college cou

on the number of hours that you study.

Being able to describe how one variable affects another val
i i In this section, we

step in

1

e

2.8

Chapter 2

Relations and Functions
Linear Functions
Lincar Regression
Models

Topics in Analytic
Geometry

Quadratic Functions
Quadratic Regression
Models

Graphs of Basic

Functions

Transformations

Basic Functions
and Graphs

A politician’s “approval rating” can change quickly and dramatically.
The rating can be affected by such factors as the state of the economy, the
conduct of foreign affairs, and the politician’s stand on domestic issues.

By periodically polling small samples of people, political advisors can
estimate the trend in a candidate’s support among voters. Polling data can

deled with a regression equation whose graph best fits the data, and
this model can then be used to predict the level of support that a candidate
can expect to receive.

In this chapter, we introduce the essential concept of a function, and we
investigate the properties of the graphs of a variety of functions. In particu-
lar, you will learn how real data can be modeled with functions and how to
judge the most appropriate model to use. Although many different models
are available, our emphasis in this chapter is
on linear and quadratic regression models.

This chapter provides you with a solid
foundation for the important skills of analyz-
ing, modeling, and interpreting real data.

P Y
use a function to describe the association of two sets of numbers. The topic

of functions is central to the study of mathematics.

Relations

The bar graph in Figure 2.1 shows how advertising affects the profits of a

small business.

FIGURE 2.1

Profit (thousands of dollars)

0 500 2000 5000
Advertising Dollars

The graph shows that advertising does increase profits, but that beyond a
certain level, the cost of too much advertising actually decreases profits.
The advertising costs and corresponding profits shown in the bar graph can

be written as a set of ordered pairs.

A = ((0, 20,000), (500, 30,000), (2000, 50,000), (5000, 42,000)}

Such a set is called a relation.

Definition of a Relation

A relation is a set of ordered pairs. The domain of a relation is the set
of all first coordinates of the ordered pairs. The range is the set of all

second coordinates.

Section Opener

Each section begins with a list of
subsection titles, thus providing a
brief outline of the material that
follows.




VISUALIZING AND DETERMINING SOLUTIONS

These headings appear in examples
in which a graphing solution
approach is considered.

Visualizing the Solution

This first portion shows students
how to depict the problem using a
graphing calculator and how to
estimate a solution from this
visualization (often highlighting
any potential pitfalls from using
graphing technology).

Determining the Solution

The algebraic solution follows

the graphing solution and shows
students how to obtain an exact
solution with algebraic methods.
Together, these headings remind
students that graphical approaches
are used to best advantage when
coupled with algebraic approaches—
a “see first, then do” logical
progression.

Domain and Range

EXAMPLE 7

FIGURE 2.6

Y1=3V(12-0)

FIGURE 2,7

10
Y|=X"4\3X 30-2)(—1/
Py

\/’V
X=2.12765p6
Y=-5.146889

10

SECTION 2.1 Relations and Functions ® 119

Because a function is a particular kind of relation, the definitions of domain
and range of a function are the same as those for relations. An unspecified
domain of a function is assumed to be the largest subset of real numbers for
which the function is defined.

The graph of a function provides a visual way of estimating the domain
and range. However, most graphs extend beyond the viewing window, so
you must make sure that your window settings are such that you can see
the important features of the graph.

Domains and Ranges

Use graphing and algebraic methods to determine the domain and range
of each of the given functions.

(b) g(x) =x% = 3x¥ +2x — 1

(a) fix) =312 - x
SOLUTION
(a) VISUALIZING THE DOMAIN AND RANGE
Figure 2.6 shows the graph of f(x) = 3V12 ~ x with the tracing
cursor on the right endpoint of the graph.
The domain consists of the x-coordinates of all the points of the
graph. The largest x-coordinate is 12 at the endpoint, and the graph

appears to extend to the left forever. Thus the estimated domain is

(==, 12].

The range of the function consists of the y-coordinates of the points
of the graph. The smallest y-coordinate is 0 at the endpoint, and the
graph appears to rise forever. The estimated range is [0, »).
DETERMINING THE DOMAIN AND RANGE

The function f(x) = 3V/12 - x is defined only for those values of x for
which the radicand 12 — x is nonnegative.

12=x2=0

The domain is (- %, 12].

Because /12 — x is nonnegative, f(x) = (). Thus the range is [0, =).

{ (b) VISUALIZING THE DOMAIN AND RANGE
Figure 2.7 shows the customized window for viewing the important
features of the graph of function g. The graph extends to the left and
right without end, so the domain appears to be R.
The tracing cursor is on the lowest point of the graph, where the
y-coordinate is approximately —5.1, and the graph extends upward
without end. The estimated range is [~ 5.1, x).

xvi




REAL-DATA AND REAL-LIFE APPLICATIONS

Applications

We have included numerous realélife
and real-data applications, with source

SECTION 2.6 Quadratic Regression Models ™ 185

Real-Life Applications acknowledgments. These include a wide
ause the vertex of a i arabola is the highest or lowest point of . . .
iy, e, i e variety of subject areas and are designed
esti redi axis 0 ini v . “The i equa- . i
e bt - Rt and alows e o dtbcan to promote a greater understanding of

the coordinates of the vertex.”

the relevancy of mathematics.

Some sections are devoted exclusively to
Figure 2.53 shows the fall enrollments (in millions) at two-year colleges examples and EXercises valVlng real-
for selected years in the period 1986-1996. (Source: National Center for llfe applicatiOHS. Ot}ler Sections contain
Educational Statistics.)

dedicated blocks of such problems.

EXAMPLE 2 Enrollment at Two-Year Colleges

FIGURE 2.53

(a) If the data can be modeled by some qua-
dratic function f(x) = ax® + bx + ¢, what is

Enrollment (in millions)

91 your prediction about the sign of 2

Year (b) Just by examining the bar graph, estimate
the vertex of the graph of f.

(a) Produce a quadratic regression equation to model the given data. (c) [j“"‘"i:'- ¥ represent the numt.u:r of b
(b) According to your regression equation, in what year did enrollment since 1985, produce a quadratic regression
peak? equation of the data. Produce the graph of
the equation and trace it to estimate the
SOHHTGN vertex. What do the coordinates of that

point represent?

16. Carbon Dioxide Emissions In 1983, the
atmosphere in the United States was polluted
by 1.2 billion tons of carbon dioxide emissions.

(0,4.7), (5,5.7), (10, 5.5) By 1995, the emissions had reached 1.45 billion

tons. (Source: U.S. ‘nergy. e

Then we select the quadratic regression option and obtain the equa- Bos: (Guyree: I Deparkr‘n.e?t of Eriergy) The
¥ & . goal set by environmentalists for the year 2010

tiony = —0.024x% + 0.32x + 4.7. 3 < AR N
! is to reduce emissions to 1.38 billion tons.

(a) We enter ordered pairs of the form (year, enrollment) in the statistics
list. For convenience, we let the first coordinate be the number of
years since 1986:

(b) Note that a = —0.024 and b = 0.32. Because a < (), the parabola opens
downward and the function has a maximum (peak) value at the ver-
tex. The first coordinate of the vertex is

(a) Letting x represent the number of years
since 1980, write a quadratic regression
equation to model the emissions.

b 0.32 (b) What emissions level does your model pro-

20" 2(-0.024) " &¢ ject for the year 20057

N

Internet Service Providers The bar graph
shows the number (and projected number) of
Internet service providers through the year
2002. (Source: Gartner Group.)

Thus we estimate the peak year to be 7 years after 1986, or 1993.

2
£

15. Cellular Phone Rates In the early 1990s, only
two cellular telephone carriers were allowed in
each US. city. As shown in the bar graph,
deregulation has increased competition and
lowered rates. (Source: Herschel Shosteck Asso-
ciates.)

4000

g

2000

1000

Number of Internet Service Providers

(a) Use a scatterplot of the data to help you
decide what type of model is reasonable.
(b) Let x represent the number of years since
1990 and determine a quadratic regression
equation to model the data. (Round coeffi-
Year cients to the nearest integer.)

Average Charge Per Minute (in cents)




DISCOVERY LEARNING

Exploration

This pedagogical device provides opportunities for
students to become active participants by exploring and
discovering mathematical concepts. Classroom activities
are accompanied by leading questions and, usually, the
visual assistance of the graphing calculator. The student
is guided from a concrete set of circumstances to a
generalization. All the questions are open-ended,
thereby providing maximum flexibility in the use of
these activities as in-class discussion starters.

fix) and that the graph of ¢ rises mor

A= 3 fia) and that the graph of h rises
"

Developing the Concept

This is a parallel feature that immediately follows
Exploration and that provides a similar scenario, but
this feature also provides answers to leading questions.
Because the features are separate and use slightly
different scenarios, the Exploration is intact as a discov-
ery learning exercise. The instructor can thus progress
through the Exploration and Developing the Concept, or
the Exploration can be bypassed entirely, with Develop-
ing the Concept serving as the sole instructional vehicle.
Sometimes, Developing the Concept features appear by
themselves to lead the reader to an understanding of the
formula or theoretical concept.

WRITING AND SPEAKING IN
MATHEMATICS

Increased emphasis has been placed on communicating

in mathematics.
Speaking the Language

This feature precedes the exercise sets (except in sections that are dedicated exclusively to appli-
cations) and helps students think and communicate in the language of mathematics by reinforc-
ing vocabulary and contextual meanings. Speaking the Language answers can be found in the
Complete Solutions Guide.

Writing Exercises

The generous number of writing exercises are identified with a pencil icon. Although the answers
to such writing exercises can often vary widely, a sample answer is given in the Answers section
at the back of the book. Rather than assigning writing exercises, some instructors may prefer to
use them as the basis of class discussion. Thus, writing exercises can promote both written and
oral communication development.

XVIII



CALCULATOR FEATURES

Key Words

Appearing at the initial point of use, Key Words briefly
describe a pertinent graphing calculator function and
alert students to related detailed coverage, including
keystrokes, found in Appendix B and the accompanying
Graphing Calculator Guide supplement. Selected keys
from the TI-83 Plus are found inside the front cover.

The sequence of Key Words in the main text matches
the sequence of Key Word explanations in the Graphing
Calculator Keystroke Guide.

Graphs

Visualization is provided by a large number of tradi-
tional coordinate plane graphs and calculator graphs
that appear in both the exposition and the exercises.
Calculator graphs are designed to resemble the
displays of most calculator models.

PEDAGOGICAL SUPPORT

Definitions, Properties, and Rules

All definitions, rules, properties, and procedures are
highlighted in colored boxes for easy reference.

Examples/Solutions

All sections contain numerous, titled examples, many
with multiple parts graded by difficulty. These Examples
illustrate concepts, procedures, and techniques, and they
reinforce the reasoning and critical thinking needed for
problem solving. Detailed solutions include comments
helpful to the student that justify the steps taken, explain
their purpose, and identify properties and rules.

The slope-intercept model of an equation of a line is ¥ = wx + b,
whene an i the slope of the ine and (0, 5 s the yintercept

Notes (see sample page above)

g R s S SpeClal remarks and cautionary notes offering additional
insight appear throughout the text.




END-OF-SECTION FEATURES
A typical section ends with Quick Reference, Speaking the Language (see Writing and Speaking in

Mathematics), and Section Exercises.

Ths Stojis-Itervopt Moot w

0

Quick Reference

Quick Reference appears at the end of all sections except
those dealing exclusively with applications. These
detailed summaries of the important rules, properties,
and procedures are grouped by subsection for a handy
reference and review tool.

S (5302
7o (0, -6 (%

Exercises

Most exercises are divided by the
subheadings Concepts and Skills,
Concept Extension, and Applica-
tions. Sometimes the application
exercises have subheadings to
indicate the type of application that
is included. Exercises included in
Concepts and Skills are representa-
tive of the basic material in the
section. Nearly all are illustrated
by text examples.

The Concept Extension exercises are
designed to go somewhat beyond the
basic concepts and skills discussed in
the text section. These exercises are
designed to synthesize concepts and
to use previously learned skills in a
new context. The answers to the odd-
numbered exercises are included at
the back of the text.

29. )
30 /1-2)  L.sh




END-OF-CHAPTER FEATURES

Review Exercises

These appear at the end of
each chapter, organized by
section. The answers to the
odd-numbered exercises
are included at the back of
the text.

Chapter Review Exe

Section 2.1

1. The graph of a relation is given. Is the relation
a function?

(a)

In Exercises 2 and 3, determine whether the given
equation defines a function.

2. x2=\y 25 3. |

-3 =y-1

In Exercises 4-6, evaluate the given function and
simplify.
4. f(x) =2x —x?

1 4
@ 1(3) B D @ft-
t+8
5 5=
(a) g(0) (b) g(4) (c) g(2a)

218 =™ CHAPTER2 Basic Functions and Graphs

| ¢ <
6. fx) = {Z |x| x=4

3x - 10 x>4

(a) f(=5) (b) f(4) (c) f(6)
In Exercises 7 and 8, produce a graph of the given
function. Use the graph to estimate the domain and
range of the function. .

7. h(x) = |x — 8] = |x| 8. g(x) =\ 8

In Exercises 9 and 10, determine the domain of the
given function.
x+2

9. r(x) = 5 10. s() = VT + 1

X
¢ 11. Which point(s) of the graph of f corresponds to
the value(s) of x for which f(x) = 0?

12. Use a graph of f(x) = N to estimate the value

x
=12
of x so that (a) f(x) = —4 and (b) f(x) = 2.25.

Section 2.2

13. Determine the slope of the line containing
(7, —2) and (5, 1).

14. Write the equation 2y + x = 14 in slope-intercept
form. What are the slope and y-intercept of the
graph of the equation?

In Exercises 15 and 16, write an equation of the line

that satisfies the given conditions.

15. Contains A(1, -3),m = —4

16. Contains P(—4,2) and Q(-4,0)

In Exercises 17 and 18, write a linear function satis-

fying the given conditions.

17. f(0)=0,m = -2

18. f(-3)=6,f(-1) =6

19. Determine the intercepts of the line 3y — v = 15.

20. Write a linear function that intersects the graph
of fx) =V

21. Use graphs of linear functions to estimate the

lutions of each equation or inequality. Then

solve algebraically.
(aA) 1-3x=x+13 (b) 1 -3x<x+3

22. Military Aircraft Losses The number of mili-
tary aircraft lost in crashes decreased from 132
in 1989 to 54 in 1997. (Source: Department of
Defense.) Let ¢ represent the number of years
since 1985 and write a linear function A(f) to
model the data. According to the model, what
was the number of aircraft losses in 19872

—3wherex = 4and x = 12.

Section 2.3

23. Sport Utility Vehicles The table shows the
percentage of vehicles sold for over $28,000 that
were sport utility vehicles. (Source: Mercedes-
Benz.)

Year Percentage

1993 33%
1995 38%
1997 46%

Use a calculator to determine a linear regres-
sion equation to model the data. (Let t repre-
sent the number of years since 1990.)
According to the model, in what year will the
percentage exceed 60%?

24. Suppose that a table of values for a function is
given. Explain how to decide if the function
could be linear.

25. Women’s Earnings The accompanying table
shows women’s annual earnings as a percent-
age of men’s annual earnings for the period
1980-1992. (Source: Department of Labor,
Women's Bureau.)

Year Percentage

1980 602
1982 61.7
1984 637
1986 64.3
1988 66.0
1990 716
1992 706

(a) Letting x represent the number of years
since 1980, produce a linear regression
equation to model the data.

(b) Produce a scatterplot of the data and the
graph of the equation in part (a). How well
does the graph appear to fit the data?

(c) Use the model to estimate the year in
which women’s and men’s annual earn-
ings are projected to be equal.

26. In Exercise 25, what is the correlation coeffi-
cient? What does this value indicate about the
quality of the linear regression equation as a
model of the data?




Agriculture and Land Use

Farming and Land Management

Farm production, 444
Fencing cost, 381
Land survey, 165
Surveying, 54
Tomato production, 181
Gardening and Landscaping
Flower garden, 470
Garden area, 166
Greenhouse operation, 143
Landscape work, 443
Mother’s Day flowers, 520
Shrub arrangements, 495

Business

Construction
Electrical wiring, 382
Home remodeling, 376
Plywood bin, 233
Union workers, 143

Corporations and Management

Adpvertising and demand, 332

Applicant selection, 493
Auto rental locations, 414
Benefit packages, 516
Employment, 183
Industrial accidents, 355
Interview selections, 519
Job assignments, 495
Length of a meeting, 121
Mining industry, 181
Special event rentals, 444
Store grand opening, 519
Costs and Accounting
Auto inventory, 444
Business loan, 393
Business revenue, 332
Depreciation, 142, 358
Hourly wages, 380
Revenue and cost, 291
Food and Food Service
Bakery products, 445
Banquet seating, 518
Catering, 382
Cereal fat content, 381
Confectionery, 143
Fast food prices, 380
Fruit boxes, 380
Ice cream cones, 495
Lunch menus, 419
Party plans, 483
Pizza toppings, 494

INDEX of Real-Life Applications

Restaurant payroll, 381
Sandwich menu, 494
Sandwich shop chain, 182
Spoiled milk, 507
Sundae toppings, 514

Manufacturing
Car seats, 181
Craft shop, 444
Custom windows, 126
Patio furniture, 419
Petroleum production, 444
Production planning, 444
Refrigerators, 264

Sales and Services
Auto parts, 519
Book sales, 203, 446
Bridal shop, 491
CD-ROM games, 144
Christmas trees, 381
Cleaning service, 444
Holiday sales, 181
House painting, 306
Newspaper profits, 144
Paper products, 448
Photograph frames, 381
Toy sales, 483

Banking and Finance

College trust fund, 318
Combined investments, 393
Continuous compounding, 358
Dual investments, 306
Exchange rates, 306
Inheritance investment, 319

Investment and compound interest,

25
Investment period, 358
Loan and compound interest, 25
Lump sum benefit, 318
Nest egg, 314
PIN numbers, 393, 494
Property purchase, 319
Property sale, 318
Retirement investment, 478
Stock option profits, 318

Engineering and Technology

Cellular phone costs, 471
Computer disks, 380
Computer lab, 394
Computer monitors, 394
Computer packages, 518
Computer passwords, 483
Computerized testing, 495

Defective chips, 496

Defective monitors, 507

Heat loss, 381

Personal computers, 359
Photocopier temperatures, 217
Software sales, 204

Water pressure, 292

Geometric Figures

Area of a tarp, 58

Distance between ships, 58
Exhibit area, 182

Floor area, 204

Inscribed triangle, 58
Ladder and wall, 60

Metal drums, 234

Pole with guy wires, 58
Pond ripple, 292
Pythagorean Theorem, 57

Home and Community

Community Affairs

Apartment advisory groups, 496
Centennial party, 380

Civic club directors, 519
Fund-raising volunteers, 489
Homeowners’ association, 144
Parade lineup, 494, 495

Payroll impact on community, 483

Home Finances

Automobile depreciation, 318
Automobile rental, 380

Career earnings, 467

Cost of mail, 204

Financial planning, 443

HVAC maintenance agreement, 142
Savings plan, 122

Shoe sale, 379

Life Sciences

Animals and Nature

Bird seed, 381

Black bear population, 359
Dog’s weight, 263

Fleas and tapeworms, 519
Honeybees, 460

Rabbit population, 358
Rabbit reproduction, 460
Skeletal remains, 365

Biology and Health

Allergy medication, 233
Bacteria carriers, 507
Baldness medication, 517
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Blood pressure and weight, 508
Cough medication, 445
Dietary supplements, 439
E. coli bacteria, 357

Flu shots, 503

Food poisoning, 354
Growth habit of privet, 262
Health habits, 508

Heart transplants, 358

H. pylori bacteria, 318
Influenza epidemic, 366
Mass of bacteria colony, 352

Miscellaneous

Arts
Amphitheater seating, 470
Crafts fair, 444
Film festival, 494
Museum admissions, 394
Variety show, 496

Motion
Automobile speeds, 217
Clock hands, 143
Distance and speed, 292
Speed and time, 204
Time and distance, 292
Walking and running, 381
Numbers
Bouncing ball, 483
Clock strikes, 470
Distance between towns, 165
Envelope sizes, 393
Handshakes, 470
Interior design samples, 493
Lottery, 485
Message encoding, 428, 431
Parade seating, 444
Pedestrian traffic flow, 400
Seating arrangements, 506
Telephone keypad, 305
Telephone numbers, 493, 506
Thank you notes, 507
UPS deliveries, 519
Things of Value
Freelance writer, 381
Photograph packs, 394
Seminar tickets, 306
Theater tickets, 393

Travel and Transportation
Airplane seating, 448
Airport shuttle routes, 494
Alaskan tours, 443
Charter boat, 181
Cost of a bus ride, 358
Foreign tourism, 181

Fuel consumption, 252
Shuttle bus service, 177
Taxi fares, 126

Traffic count, 419
Truck options, 576

Physical Sciences

Chemistry
Antiseptic solutions, 380
Etching solutions, 380
Insecticides, 405
pH values, 331

Ecology
Contaminated water, 470
Recycling bin, 264
Species/area curve, 359
Water purification, 405

Meteorology
Altitude and pressure, 331
Temperature conversion, 143
Temperature scales, 306
Weather forecasting, 508
Physics and Astronomy
Air resistance, 358
Balanced beam, 144
Brightness of stars, 359
Carbon dating, 351
Circuit resistance, 263
Electrical network, 406
Focal length of lens, 263
Half-life, 360
Law of cooling, 353, 358
Pain threshold, 340
Parallel circuits, 106
Radioactive decay, 357
Richter scale, 328, 331
Sound intensity, 328, 332, 340, 359

Social Sciences

Education
Campus parking permits, 393
Class enrollment, 420
College bookstores, 420
College expenses, 395
Core course requirements, 493
Course enrollments, 381
Dorm room assignments, 506
Elementary school enrollments, 394
Essay tests, 507
Faculty credentials, 382
Foreign language proficiency, 332
Foundation award, 382
Fraternity names, 494
[lliteracy, 263
Kindergarten field trip, 483

Multiple-choice tests, 493
Scholarship recipients, 495, 507
Sorority membership, 203
Student demographics, 508
Student government, 495
Student loans, 446

Teaching assignments, 494
Test scores, 126, 493, 517
Volunteer tutors, 470

Government, Politics, and Military
Campaign poster, 264
Campaign spending, 259
County revenue, 263
Emergency management, 519
Finance committees, 495
Jury composition, 506
Jury selection, 485, 509
National flag design, 494
Navy flag signals, 494
Political campaigning, 483
Recall petition, 495
Senate committees, 495

Psychology and Sociology
Family tree, 483
Gender probability, 506
Limited population growth, 359
Mouse in a maze, 360
Power law of practice, 358
Short-term memory, 352
Women in the work force, 471

Sports and Recreation

Sports
Baseball, 216, 488
Baseball lineups, 494, 518
Basketball scoring, 393
Basketball tournament, 495
Bobsled teams, 494
Coed soccer, 216
Figure skating, 494
Skiing, 470
Soccer, 181, 494
Softball schedules, 495
Stadium dimensions, 182
Track meet, 494
Recreation
Bridge, 495
Bungee jump, 479
Cycling, 381
Golf, 445
Kite flying, 233
Poker, 495, 519
Running, 471
Scratch-and-win, 506
Television viewing, 497



