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A Brief Guide to Getting the Most from this Book

Feature

Section-Opening
Scenarios

Detailed
Worked-Out
Examples

Applications
Using Real-World
Data

Great Question!

Explanatory
\oice Balloons

Learning
Objectives

Technology

Feature

Check Point
Examples

Concept and
\Vocabulary
Checks

Extensive and
Varied Exercise
Sets

Practice Plus
Problems

Preview
Problems

Read the Book

Description

Every section opens with a scenario presenting a unique
application of algebra or trigonometry in your life outside the
classroom.

Examples are clearly written and provide step-by-step
solutions. No steps are omitted, and each step is thoroughly
explained to the right of the mathematics.

Interesting applications from nearly every discipline,
supported by up-to-date real-world data, are included in
every section.

NEW to this Edition. Answers to students’ questions offer
suggestions for problem solving, point out common errors to
avoid, and provide informal hints and suggestions.

Voice balloons help to demystify algebra and trigonometry.
They translate mathematical language into plain English,
clarify problem-solving procedures, and present alternative
ways of understanding.

Every section begins with a list of objectives. Each objective
is restated in the margin where the objective is covered.

The screens displayed in the technology boxes show
how graphing utilities verify and visualize algebraic
and trigonometric results.

Work the Problems

Description

Each example is followed by a similar matched problem,
called a Check Point, that offers you the opportunity to work
a similar exercise. The answers to the Check Points are
provided in the answer section.

NEW to this Edition. These short-answer questions,

mainly fill-in-the-blank and true/false items, assess your
understanding of the definitions and concepts presented in
each section.

An abundant collection of exercises is included in an
Exercise Set at the end of each section. Exercises are
organized within several categories. Your instructor will
usually provide guidance on which exercises to work. The
exercises in the first category, Practice Exercises, follow the
same order as the section’s worked examples.

This category of exercises contains more challenging
problems that often require you to combine several skills or
concepts.

Each Exercise Set concludes with three problems to help
you prepare for the next section.

Benefit

Realizing that algebra and trigonometry are everywhere will
help motivate your learning. (see page 154.)

The blue annotations will help you understand the solutions
by providing the reason why every algebraic and trigonometric
step is true. (See page 668.)

Ever wondered how you'll use algebra and trigonometry? This
feature will show you how algebra and trigonometry can solve
real problems. (See page 197.)

By seeing common mistakes, you'll be able to avoid them.
This feature should help you not to feel anxious or threatened
when asking questions in class. (see page 547.)

Does math ever look foreign to you? This feature often
translates math into everyday English. (See page 130.)

The objectives focus your reading by emphasizing what is
most important and where to find it. (See page 585.)

Even if you are not using a graphing utility in the course,
this feature will help you understand different approaches
to problem solving. (see page 323.)

Benefit

You learn best by doing. You'll solidify your understanding of
worked examples if you try a similar problem right away to be
sure you understand what you've just read. (See page 689.)

It is difficult to learn algebra and trigonometry without
knowing their special language. These exercises test your
understanding of the vocabulary and concepts. (See page 167.)

The parallel order of the Practice Exercises lets you refer to the
worked examples and use them as models for solving these
problems. (see page 674.)

It is important to dig in and develop your problem-solving skills.
Practice Plus Exercises provide you with ample opportunity to
do SO. (See page 344.)

These exercises let you review previously covered material that
you'll need to be successful for the forthcoming section. Some
of these problems will get you thinking about concepts you'll
500N encounter. (See page 612.)



3 Review for Quizzes and Tests

Feature

Mid-Chapter
Check Points

Chapter Review
Grids

Chapter Review
Exercises

Chapter Tests

Chapter Test
Prep Videos

Cumulative
Review Exercises

Description

At approximately the midway point in the chapter, an
integrated set of review exercises allows you to review the
skills and concepts you learned separately over several
sections.

Each chapter contains a review chart that summarizes the
definitions and concepts in every section of the chapter.
Examples that illustrate these key concepts are also
referenced in the chart.

A comprehensive collection of review exercises for each of
the chapter’s sections follows the grid.

Each chapter contains a practice test with approximately

25 problems that cover the important concepts in the
chapter. Take the practice test, check your answers, and
then watch the Chapter Test Prep Videos to see worked-out
solutions for any exercises you miss.

These videos contain worked-out solutions to every exercise
in each chapter test and can be found in MyMathLab and on
YouTube.

Beginning with Chapter 2, each chapter concludes with

a comprehensive collection of mixed cumulative review
exercises. These exercises combine problems from previous
chapters and the present chapter, providing an ongoing
cumulative review.

Benefit

By combining exercises from the first half of the chapter,
the Mid-Chapter Check Points give a comprehensive review
before you move on to the material in the remainder of the
chapter. (See page 725.)

Review this chart and you'll know the most important material
in the chapter! (See page 764.)

Practice makes perfect. These exercises contain the most
significant problems for each of the chapter’s sections.
(See page 615.)

You can use the chapter test to determine whether you have
mastered the material covered in the chapter. (See page 680.)

The videos let you review any exercises you miss on the
chapter test.

Ever forget what you've learned? These exercises ensure that
you are not forgetting anything as you move forward.
(See page 619.)
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PREFACE

I've written Precalculus, Fifth Edition, to help diverse
students, with different backgrounds and future goals, to
succeed. The book has three fundamental goals:

1. To help students acquire a solid foundation in algebra
and trigonometry, preparing them for other courses such
as calculus, business calculus, and finite mathematics.

2. To show students how algebra and trigonometry can
model and solve authentic real-world problems.

3. To enable students to develop problem-solving skills, while
fostering critical thinking, within an interesting setting.

One major obstacle in the way of achieving these goals

is the fact that very few students actually read their
textbook. This has been a regular source of frustration
for me and for my colleagues in the classroom. Anecdotal
evidence gathered over years highlights two basic reasons
that students do not take advantage of their textbook:

e “I’ll never use this information.”
e “Ican’t follow the explanations.”

I've written every page of the Fifth Edition with the intent
of eliminating these two objections. The ideas and tools
I’ve used to do so are described for the student in

“A Brief Guide to Getting the Most from This Book,”
which appears at the front of the book.

How Does Precalculus Differ
from Algebra and Trigonometry?

Precalculus is not simply a condensed version of my
Algebra and Trigonometry book. Precalculus students are
different from algebra and trigonometry students, and this
text reflects those differences. Here are a few examples:

e Algebra and Trigonometry devotes an entire chapter
to linear equations, rational equations, quadratic
equations, radical equations, linear inequalities, and
developing models involving these equations and
inequalities. Precalculus reviews these topics
in three sections of the prerequisites
chapter (P.7: Equations; P.8:
Modeling with Equations;
P.9: Linear Inequalities and
Absolute Value Inequalities).
- Functions, the core of any
precalculus course, are then
introduced in Chapter 1.

e Precalculus contains a
section on constructing
functions from verbal
descriptions and
formulas (1.10: Modeling

with Functions) that is not included
in Algebra and Trigonometry.
Modeling skills are applied to
situations that students are likely
to see in calculus when solving
applied problems involving maximum
or minimum values.

e Precalculus develops trigonometry
from the perspective of the unit circle
(4.2: Trigonometric Functions: The Unit
Circle). In Algebra and Trigonometry,
trigonometry is developed using right
triangles.

e Precalculus contains a chapter
(Chapter 11: Introduction to
Calculus) that takes the student into calculus with
discussions of limits, continuity, and derivatives. This
chapter is not included in Algebra and Trigonometry.

e Many of the liberal arts applications in Algebra and
Trigonometry are replaced by more scientific or higher
level applications in Precalculus. Some examples:

¢ Black Holes in Space (P.2: Exponents and Scientific
Notation)

e Average Velocity (1.5: More on Slope)

e Newton’s Law of Cooling (3.5: Exponential Growth
and Decay; Modeling Data)

* Modeling Involving Mixtures and Uniform Motion
(7.1: Systems of Linear Equations in Two Variables)

What's New in the Fifth Edition?

New Applications and Real-World Data. I'm on a
constant search for data that can be used to illustrate
unique mathematical applications. I researched hundreds
of books, magazines, newspapers, almanacs, and online
sites to prepare the Fifth Edition. Among the 108
worked-out examples and exercises based on new data
sets, youw’ll find applications involving modeling blood-
alcohol concentration (Section P.1), starting salaries for
college graduates (Section P.8), the world’s vanishing tiger
population (Section 2.3), and the year humans become
immortal (Section 3.1).

Concept and Vocabulary Checks. The Fifth Edition
contains 679 new short-answer exercises, mainly fill-
in-the-blank and true/false items, that assess students’
understanding of the definitions and concepts presented
in each section. The Concept and Vocabulary Checks
appear as separate features preceding the Exercise Sets.

Great Question! This feature takes the content of each
Study Tip in the Fourth Edition and presents it in the



context of a student question. Answers to questions offer
suggestions for problem solving, point out common errors
to avoid, and provide informal hints and suggestions.
‘Great Question!’ should draw students’ attention and
curiosity more than the ‘Study Tips.” As a secondary
benefit, this new feature should help students not to feel
anxious or threatened when asking questions in class.

New Chapter-Opening and Section-Opening Scenarios.
Every chapter and every section open with a scenario
based on an application, many of which are unique to the

Fifth Edition. These scenarios are revisited in the course of

the chapter or section in one of the book’s new examples,

exercises, or discussions. The often humorous tone of these

openers is intended to help fearful and reluctant students
overcome their negative perceptions about math.

New Blitzer Bonuses. The Fifth Edition contains a
variety of new but optional enrichment essays. Examples
include “Using Algebra to Measure Blood-Alcohol
Concentration” (Section P.1), “Seven Ways to Spend

$1 Trillion” (Section P.2), “Addressing Stress Parabolically”

(Section 2.2), “Five Things Scientists Learned from the
Hubble Space Telescope” (Section 9.3), and “Ponzi
Schemes and Geometric Sequences” (Section 10.3).

Sample Homework Assignments. Within each Exercise
Set, I have chosen odd-numbered problems, primarily
from the Practice Exercises, that can serve as sample
homework assignments. These are indicated by a blue
underline in the Annotated Instructor’s Edition. Based on
the goals and objectives of your course, you may wish to
enrich each sample homework assignment with additional
exercises from the other categories in the Exercise Set.

New Interactive Figures. These new figures bring
mathematical concepts to life and are included in
MyMathLab. Used as a lecture tool, the figures help
engage students more fully and save the time spent
drawing figures by hand. Questions pertaining to each
figure are assignable in MyMathLab and reinforce

active learning and critical thinking. Each figure has an
accompanying Exploratory Exercise that encourages
further study and can be used as a presentation tool or as
an open-ended learning assignment.

What Content and Organizational

Changes Have Been Made to the

Fifth Edition?

e Section P.1 (Algebraic Expressions, Mathematical
Models, and Real Numbers) contains a new essay,
now called a Blitzer Bonus, on using algebra to
measure blood-alcohol concentration. This Blitzer

Bonus should set the stage for the book’s engaging
collection of unique applications.

e Section P.6 (Rational Expressions) presents a new
example on excluding numbers from a rational
expression with a trinomial denominator.

Preface ix

Section 1.6 (Transformations of Functions) has a more
thoroughly developed discussion of how stretching or
shrinking changes a graph’s shape.

Section 1.7 (Combinations of Functions; Composite
Functions) has a new example on finding the domain
of a function with a square root in the denominator.
There is also a new example that ties in with the
section opener (number of births and deaths in the
United States) and illustrates an application of the
algebra of functions.

Section 2.3 (Polynomial Functions and Their
Graphs) contains a new example on graphing
flx) = —=2(x — 1)*(x + 2), a polynomial function
whose equation is given in factored form.

Section 2.6 (Rational Functions and Their Graphs) has
a variety of exercises where students must factor to
find vertical asymptotes or holes.

Section 2.7 (Polynomial and Rational Inequalities)
contains a new example on solving a polynomial
inequality with irrational boundary points that
requires the use of the quadratic formula.

Section 3.1 (Exponential Functions) presents an
intriguing new Blitzer Bonus on the year humans
become immortal. The section also contains a new
table clarifying interest plans in which interest is paid
more than once a year.

Section 3.4 (Exponential and Logarithmic Equations)
has a new discussion (within the context of the Great
Question! feature) on whether a negative number can
belong to the solution set of a logarithmic equation.

Section 5.1 (Verifying Trigonometric Identities) has

a new discussion (within the context of the Great
Question! feature) on the difference between solving a
conditional equation and verifying that an equation is
an identity.

Section 7.3 (Partial Fractions) uses the Great
Question! feature to include a discussion on
speeding up the process of finding partial fraction
decompositions.
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What Familiar Features Have Been
Retained in the Fifth Edition?

Detailed Worked-Out Examples. Each worked
example is titled, making clear the purpose of the
example. Examples are clearly written and provide
students with detailed step-by-step solutions. No steps
are omitted and key steps are thoroughly explained to
the right of the mathematics.

Explanatory Voice Balloons. Voice balloons are used
in a variety of ways to demystify mathematics. They
translate mathematical ideas into everyday English,
help clarify problem-solving procedures, present
alternative ways of understanding concepts, and

connect problem solving to concepts students have
already learned.

Check Point Examples. Each example is followed
by a similar matched problem, called a Check
Point, offering students the opportunity to test their
understanding of the example by working a similar
exercise. The answers to the Check Points are
provided in the answer section.

Extensive and Varied Exercise Sets. An abundant
collection of exercises is included in an Exercise Set
at the end of each section. Exercises are organized
within eight category types: Practice Exercises,
Practice Plus Exercises, Application Exercises,
Writing in Mathematics, Technology Exercises,
Critical Thinking Exercises, Group Exercises, and
Preview Exercises. This format makes it easy to
create well-rounded homework assignments. The
order of the Practice Exercises is exactly the same
as the order of the section’s worked examples. This
parallel order enables students to refer to the titled
examples and their detailed explanations to achieve
success working the Practice Exercises.

Practice Plus Problems. This category of exercises
contains more challenging practice problems that
often require students to combine several skills

or concepts. With an average of ten Practice Plus
problems per Exercise Set, instructors are provided
with the option of creating assignments that take
Practice Exercises to a more challenging level.

Mid-Chapter Check Points. At approximately

the midway point in each chapter, an integrated
set of Review Exercises allows students to review
and assimilate the skills and concepts they learned
separately over several sections.

Graphing and Functions. Graphing and functions are
introduced in Chapter 1, with an integrated graphing
functional approach emphasized throughout the
book. Graphs and functions that model data appear
in nearly every section and Exercise Set. Examples
and exercises use graphs of functions to explore
relationships between data and to provide ways of
visualizing a problem’s solution. Because functions
are the core of this course, students are repeatedly
shown how functions relate to equations and graphs.

* Section Objectives. Learning objectives are
clearly stated at the beginning of each
section. These objectives help students
| O recognize and focus on the section’s
most important ideas. The objectives
are restated in the margin at their
\ point of use.



Integration of Technology Using Graphic and
Numerical Approaches to Problems. Side-by-side
features in the Technology boxes connect a problem’s
solution to graphic and numerical approaches to
solving that problem. Although the use of graphing
utilities is optional, students can use the explanatory
voice balloons to understand different approaches to
problems even if they are not using a graphing utility
in the course.

Chapter Summaries. Each chapter contains a review
chart that summarizes the definitions and concepts in
every section of the chapter. Examples that illustrate
these key concepts are also referenced in the chart.

End-of-Chapter Materials. A comprehensive
collection of Review Exercises for each of the
chapter’s sections follows the Summary. This is
followed by a Chapter Test that enables students to
test their understanding of the material covered in

Preface xi

the chapter. Beginning with Chapter 2, each chapter
concludes with a comprehensive collection of mixed
Cumulative Review Exercises.

Discovery. Discovery boxes, found throughout the
text, encourage students to further explore algebraic
and trigonometric concepts. These explorations are
optional and their omission does not interfere with the
continuity of the topic at hand.

I hope that my passion for teaching, as well as my respect
for the diversity of students I have taught and learned
from over the years, is apparent throughout this new
edition. By connecting algebra and trigonometry to

the whole spectrum of learning, it is my intent to show
students that their world is profoundly mathematical, and
indeed, 7 is in the sky.

Redert Blitzer
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DYNAMIC RESOURCES

MyMathLab® Online Course (access code required)

MyMathLab delivers proven results in helping individual students succeed. It provides
engaging experiences that personalize, stimulate, and measure learning for each student.
And it comes from a trusted partner with educational expertise and an eye on the future.

To learn more about how MyMathlLab combines proven learning applications with powerful
assessment, visit www.mymathlab.com or contact your Pearson representative.

In Blitzer's MyMathLab® course, you have access to the most cutting-edge, innovative study
solutions proven to increase student success. Noteworthy features include the following:

Ready to Go Courses.

These new courses provide students with all the same great MyMathLab features that you're
used to but make it easier for instructors to get started. Each course includes author-chosen,
preassigned homework, integrated review questions, quizzes, and cumulative review exercises
to make creating your course even simpler.

Interactive Figures. e .
These Mathematica-based figures make —— Abox i 10be mad rom » 0. 3. pise f pper by cwmng ot squars

the figures from the text come alive. Used R [ e ———————
during a lecture, interactive figures engage s

students more fully and save time that would jgreat- pery

otherwise be spent drawing them by hand. e
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Exercises pertaining to each interactive figure =
are assignable in MyMathLab to reinforce
active learning, critical thinking, and conceptual
reasoning.

Integrated Review.
Skill review quizzes are assignable throughout the course, testing students on prerequisite
knowledge. From these quizzes, each student receives a personalized, just-in-time review
assignment, allowing them to refresh forgotten concepts.

MathTalk Videos.

Engaging videos connect mathematics to real-life events
and interesting applications. These fun, instructional
videos show students that math is relevant to their daily
lives and are assignable in MyMathL ab.

Video Assessment.

Assignable MXL exercises are available for MathTalk
videos to help students retain valuable information
presented in the videos.

xiii



xiv Dynamic Resources

Section-Lecture Videos.

. ] . Graph the solution set of the system:
These videos provide lectures for each section of the text to help gl e solatiom w0l ko sy

X—y< 1

students review important concepts and procedures 24/7. 2x+ 3y z 12
= | 2#4”:’!3-

Concept and Vocabulary Check.

New and assignable in MyMathLab, these short-answer and
fill-in-the blank exercises provide a quick check for
understanding of concepts. These questions also test for reading
comprehension before the student moves on to the exercises.

Chapter Test Prep Videos.

Students can watch instructors work o ——
through step-by-step solutions to | 10411148 |CC |ESP |
all the Chapter Test exercises from
the textbook. These are available in
MyMathLab and on YouTube.

If we plug 0in for x, and Q in for y

www.youtube.com/BlitzerPrecalculusSe

Instructor Resources

Additional resources can be downloaded from www.pearsonhighered.com or hardcopy resources
can be ordered from your sales representative.

TestGen. Instructor’s Solutions Manual.

Enables instructors to build, edit, print, and Fully worked solutions to all textbook exercises.
administer tests using a computerized bank of .

algorithmic questions developed to cover all the Mini Lecture Notes.

objectives of the text. Additional examples and helpful teaching tips for

i - each section.
PowerPoint Lecture Slides.

Fully editable lecture slides that correlate to the Annotated Instructor’s Edition.

textbook. Shorter answers are on the page beside the
exercises. Longer answers are in the back of the
text.

Student Resources
Additional resources to help student success are available to be packaged
LEARNING GUIDE with the Blitzer textbook and MyMathLab access code.
Student’s Solutions Manual.

Fully worked solutions to odd-numbered exercises and available to be
packaged with the textbook.

Learning Guide.

This note-taking guide is organized by objective and begins each chapter
with an engaging application, providing additional examples and exercises
for students to work through for greater conceptual understanding and
mastery of mathematical topics. The Learning Guide is available as PDFs
and customizable Word files in MyMathLab. They can also be packaged
with the textbook and MyMathLab access code.




TOTHE STUDENT

The bar graph shows some of the qualities that
students say make a great teacher. It was my goal to
incorporate each of these qualities throughout the

pages of this book. ot Make n Grea Teseher
Explains Things Clearly %
- . . xplains
I understand that your primary purpose in reading hings Chealy
Precalculus is to acquire a solid understanding of the rieii
En\crlalml\

required algebra and trigonometry topics in your
precalculus course. In order to achieve this goal, I've

Helpful

. 3 L o TR
carefully explained each topic. Important definitions pssionate SCL o
and procedures are set off in boxes, and worked-out % W e Sung

. - centage o Great Teacher
examples that present solutions in a step-by-step P Quality Makes a Great 1€

manner appear in every section. Each example is o Avenia eaing ST
followed by a similar matched problem, called a Check
Point, for you to try so that you can actively participate
in the learning process as you read the book. (Answers
to all Check Points appear in the back of the book.)

Funny & Entertaining

Who says that a precalculus textbook can’t be entertaining? From our quirky cover to the photos in the
chapter and section openers, prepare to expect the unexpected. I hope some of the book’s enrichment
essays, called Blitzer Bonuses, will put a smile on your face from time to time.

Helpful

I designed the book’s features to help you acquire knowledge of algebra and trigonometry, as well as
to show you how algebra and trigonometry can solve authentic problems that apply to your life. These
helpful features include

e Explanatory Voice Balloons: Voice balloons are used in a variety of ways to make math less
intimidating. They translate algebraic and trigonometric language into everyday English, help
clarify problem-solving procedures, present alternative ways of understanding concepts, and
connect new concepts to concepts you have already learned.

* Great Question!: The book’s Great Question! boxes are based on questions students ask in class.
The answers to these questions give suggestions for problem solving, point out common errors to
avoid, and provide informal hints and suggestions.

e Chapter Summaries: Each chapter contains a review chart that summarizes the definitions and
concepts in every section of the chapter. Examples from the chapter that illustrate these key
concepts are also referenced in the chart. Review these summaries and you’ll know the most
important material in the chapter!

Passionate about the Subject

I passionately believe that no other discipline comes close to math in offering a more extensive set

of tools for application and development of your mind. I wrote the book in Point Reyes National
Seashore, 40 miles north of San Francisco. The park consists of 75,000 acres with miles of pristine surf-
washed beaches, forested ridges, and bays bordered by white cliffs. It was my hope to convey the beauty
and excitement of mathematics using nature’s unspoiled beauty as a source of inspiration and creativity.
Enjoy the pages that follow as you empower yourself with the algebra and trigonometry needed to
succeed in college, your career, and your life.

Regards,

Bl
Robert Blitzer
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Academy awards, films winning most,

245-246
Acid rain, 464
Actor selection, 1065, 1086
Adulthood, transition to, 886
Adult residential community costs,
1013, 1019-1020
Advertising
sales and price and, 399-400, 404
worldwide spending on, 1089
African life span, AIDS and, 799
Age(s). See also Marriage age
average number of awakenings
during night by, 151
body-mass index and, 833

calories needed to maintain energy

by, 84-85

chances of surviving to various, 171
of driver, accidents per day and, 917

driver’s. See Driver’s age

height as function of, 207, 210,
228-229, 11251126, 1130

perceived length of time period
and, 403

percentage of U.S. population
never married, ages 25-29,
200, 202

percent body fat in adults by, 185

preferred age in a mate, 255

for sex and marriage, legal, 170-171

spatial orientation and, 1102
verbal ability and, 1102

of wife at marriage, probability of

divorce and, 148-149
Aging rate, space travel and, 32, 44,
47,1115
AIDS. See also HIV infection, T cell
count and
African life span and, 799
cases diagnosed (U.S.), 317, 318,
321
Aircraft, Mach speed of, 654

Airline revenue, number of customers

and, 269-270, 277

Airplane line up for departure on
runway, 1086

Airplanes. See Plane(s)

Airports, distance between, 700

Alcohol and risk of accident, 458-459,

464
arrests and drunk driving, 381
Alcohol content of wines, mixture
based on, 787
Alcohol use
moderate wine consumption and
heart disease, 201-202
by U.S. high school seniors, 151
Alligators
tail length given body length, 402
Altitude
atmospheric pressure and, 486
gained by hiker climbing incline,
616
increase on inclined road of, 534
American Idol ratings, 316

Amusia (tone deafness), sound quality

and, 633, 635

APPLICATIONS INDEX [

Average rate of change, 207-209, 229

Angle(s)
in architecture, 492
clock hands forming, 492, 493
of depression, 530
of elevation, 531-532, 535, 536, 550,
583, 610, 611, 616, 618, 691-692
Angular speed
of audio records, 504
of carousel, 503
of hard drive in computer, 503
of propeller on wind generator, 615
Annuities, 1030-1032
value of, 1037, 1085
Antenna on top of building, height
of, 617
Arch, height of, 535
Arch bridge, 996
Archer’s arrow, path of, 310
Architecture
angles in, 492
conic sections in, 933, 943
Area
of circle with changing radius, 1136
of greenhouse, 1103
maximum, 311-312, 314-315, 360,
407, 1141
of oblique triangle, 688
of page, as function of width of
rectangle containing print on,
380
of plane figure, 57
of rectangular garden/field,
271-273,290
of region under curve, 600
of shaded region, 57, 69
of square with changing side, 1136
of triangle, 698, 913
Area code possibilities, 1065
Arrests and drunk driving, 381
Artists in documentary, 1060-1061
Asteroid detection, 811
Atmospheric pressure and altitude,
486
Attitudes in U.S., changing, 117
Audio records, angular speed and
linear speed of, 504
Autistic disorder, 1011
Automobiles
accidents per day, age of driver
and, 917
computing work of pushing, 760,
762
depreciation, 117,172
fuel efficiency of, 173
leaving city at same time, distance
between, 766
possible race finishes, 1065
purchase options, 1064
rentals, 120, 123, 129-130, 138, 276,
1103
repair estimate, 133
required stopping distance,
381-382, 392
stopping distances for, at selected
speeds, 381-382
Average cost function, 374, 378, 408,
411
Average growth rates, 1125-1126

of area of square, 1136
of volume, 1131-1132, 1140

Average velocity, 118, 210, 380, 409,

B

1133

of airplane, 787

of ball rolling down ramp, 210-211
of boat, 787

Babies born out of wedlock, 276
Ball. See also Baseball; Football

angle of elevation and throwing
distance of, 680
attached to spring
finding amplitude and period of
motion of, 643
simple harmonic motion of,
605-606, 676, 680
height above ground, 287, 314,
389-390, 392, 798, 860, 1089
baseball, 489
bounce height, 402
football, 17, 308-309, 407, 860
maximum height, 407, 769,
1140
location of thrown, 974-975
rolling down ramp, average velocity
of, 210-211
thrown straight up
instantaneous velocity of,
1133-1134, 1137, 1140,
1142
maximum height of, 1140

Bank and credit union charges, 133
Banking angle and turning radius of

bicycle, 402

Bank loans, interest on, 1141
Baseball

angle of elevation and throwing
distance of, 676

height above ground, 489

hit straight upward, instantaneous
velocity of, 1136

path of, 974, 983

pitcher’s angle of turn to throw
ball, 701

position as function of time, 983

Baseball contract, 1001, 1036, 1039
Baseball diamond, distance from

pitcher’s mound to bases on, 701

Baseball game attendance, ticket price

and, 277

Basketball court, dimensions of, 112
Bass in lake over time, 409

Batting average, 118

Bearings, 604-605, 618

of boat, 605, 611, 700-701, 1142

distance at certain, 611, 617

to fire from two fire stations, 689,
691

of jet from control tower, 611

true, of plane, 752-753

between two cities, 618

Beauty

changes in cultural values of, 771
earnings and, 140
symmetry and, 176

Benefit concert lineup possibilities,
1065
Berlin Airlift, 835, 841
Biorhythms, 491, 508, 522, 569-570, 571
Birthday, probability of same. 1081
Birthday cake, 48
Birthday date sharing, 255, 656
Births and deaths in U.S. from 2000
through 2009, 231, 236-237
Births to unmarried women, 481
Black holes, formation of, 28-29
Blood, speed of, 29
Blood alcohol concentration, 15, 19,
458-459, 464
Blood volume and body weight, 395-396
Boat/ship
average velocity of, 787
bearing of, 605, 611, 700-701, 1142
direction angle of, 768
distance from lighthouse, 693
ground speed, 768
on tilted ramp, vector components
of force on, 758, 762
velocity of, 768
velocity vector of, 749
Body fat in adults by age and gender,
percent, 185
Body-mass index, 402
age and, 833
Body temperature, variation in,
616-617
Book club selections, 1066
Book selections, 1065, 1087
Books on shelf, arranging, 1060
Bouquet, mixture of flowers in, 822
Box dimensions, 345. See also Open
boxes
Brain
growth of the human, 474
modeling activity of, 583
Break-even analysis, 619, 783-785,
788, 822
Breathing cycle, 551
modeling, 565-566
velocity of air flow in, 676
Breeze from fan, location and feeling,
1102
Bridge
arch, 996
George Washington Bridge, 997
suspension, parabolas formed by,
997
Bridge coupon book/toll passes, 133, 276
Budget
federal deficit, 135
food and health care spending, 212
Building
height of, 530, 531, 611, 617, 618, 693
shadow cast by, 137, 676
Bus fares, 276
Business ventures, 788
Butterfat content in cream, 787
Butterflies, symmetry of, 702

C

Cable car, distance covered by, 692-693
Cable lengths between vertical poles, 279
Cable service, 999
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Calculator manufacturing costs,
408409
Calorie-nutrient information, 845
Calories
candy bars with highest fat content
and, 790
needed by age groups and activity
levels, 886
needed to maintain energy balance,
84-85
Camera(s)
instantaneous velocity when
dropped into water, 1136
price before reduction, 110
viewing angle for, 599
Candy bars with highest fat content, 790
Candy mixtures, 787
Car. See Automobiles
Carbon-14 dating, 469
decay model, 478
Carbon dioxide
atmospheric, 572, 584
global warming and, 141, 196-198
Cardboard length/width for box, 820
Carousel, linear speed and angular
speed of animals on, 503, 507
CD selection for vacation trip, 1086
Celebrities, highest-paid, 106, 154-155,
156-157
Cellular phone plan, 132, 172, 178-179,
187
Centrifugal force, 400401
Chaos, patterns of, 726
computer-generated visualizations
of, 681
Checking accounts, 133
Chernobyl nuclear power plant
accident, 425
Cherry tree yield, maximum, 315
Chess moves, 1057
Chickens eaten per year, 31
Children’s height modeled, 434, 439,
440, 460461
Cholesterol
and dietary restrictions, 833, 847
intake, 847
Cigarettes. See Smokers
Cigarette tax, 1011
Circle
with changing radius, area of, 1136
length of arc on, 618
Class structure of the United States, 916
Cliff, distance of ship from base of, 610
Clock
angles formed by hands of, 492, 493
degrees moved by minute hand
on, 506
distance between tip of hour hand
and ceiling, 570
distance between tips of hands at
10:00, 702
minute hand movement in terms
of , 506
Club officers, choosing, 1065, 1086
Coding, 888, 897-898, 900-901
Coffee consumption, sleep and, 489
Coin tosses, 132, 1070, 1077-1078, 1080,
1081
College education
annual earnings and, 116
attitudes toward, 117
bachelor’s degrees awarded, gender
and, 138-139, 487
cost of, 2,4-5, 19, 1022
green studies programs, 426
majors, 20

College graduates
among people ages 25 and older, in
U.S., 426
starting salaries for, 107-108, 284
College students
family income and type of college
attended, 1086
first-year
attitudes about life goals, 109
claiming no religious affiliation,
155-156, 157, 158
emotional health of, 286-287
opposition to feminism among,
439
opposition to homosexual
relationships among, 486
procrastination and symptoms of
physical illness among, 772, 789
projected enrollment of, 117, 137
Collinear points, 913
Comedy act schedule, 1065, 1066
Comets
Halley's Comet, 929, 943, 993
intersection of planet paths and,
819,943
Committee formation, 1062, 1063, 1065
Commuter, average velocity and time
required for round trip of, 375-376
Compound interest, 421-422, 424, 425,
426, 459-460, 463, 465, 484, 486,
488, 1012, 1037, 1085
on annuity, 1030-1032, 1037
continuously compounded, 451,
459460, 463, 486, 488, 848
Computer(s)
angular speed of hard drive in, 503
assembly, time required for, 410
computer-generated animation, 215
discounts, 237-238, 244
price before reduction, 111
prices, 246-247
ratio of students to computers in
U.S. public schools, 322
sale, 69
Computer graphics, 882-883, 885
animation, 215
Concentration of mixture, 104. See also
Mixture problems
Cone volume, 281, 401
Conference attendees, choosing, 1063,
1066
Constraints, 836-839, 841-842
Continuously compounded interest,
451, 459-460, 463, 486, 488, 848
Cooling, Newton’s Law of, 472-473, 480
Cooling pie, modeling temperature
of, 1141
Coronary heart disease, 480
Corporation officers, choosing, 1060,
1065
Cost and revenue functions/break-even
points, 783, 784, 788, 844, 847
for PDA manufacturing, 822
Cost function, 408. See also Cost and
revenue functions/break-even
points
bike manufacturing, 378
robotic exoskeleton manufacturing,
374-375
running shoe manufacturing, 379
wheelchair manufacturing, 375
Cost(s). See also Manufacturing costs
of college education, 2, 4-5, 19,
1022
of family health insurance, 425
of groceries, 799

mailing, 286, 1123
minimizing, 841
of raising child born in U.S.,
1006-1007
truck rental, 999
of wars in Iraq and Afghanistan, 28
Course schedule, options in planning,
1057
Crane lifting boulder, computing work
of, 762
Crate, computing work of dragging, 768
Cryptograms, 897-898, 900-901.
See also Coding
Cycles, modeling, 537
Cycloid, 983

D
Dads raising kids alone, 480
Daylight, number of hours of, 508,
521-522, 568, 676
modeling, 568, 570, 583
Dead Sea Scrolls, carbon-14 dating
of, 469
Death penalty, percentage of
Americans in favor of, 789
Death rate
firearms and, 286
hours of sleep and, 792, 796
Deaths in 20th century, main causes
of, 845
Debris from explosion, instantaneous
velocity of, 1136
Debt, national, 20, 24, 27-28
Decay model for carbon-14, 478
Deck of 52 cards, probability and,
1071-1072, 1074-1075, 1080, 1086,
1087
Decoding a word or message, 898,
900-901
Deforestation, Amazon, 407
Degree-days, 1023
Depreciation, car, 117
Depression
exercise and, 215
probability of, 1054
in remission, exercise and, 215
Depression, angle of, 530
Desk manufacturing, 861
Die rolling outcomes, 1070-1071, 1079,
1080, 1086
Digital photography, 872, 881-882, 885,
887,917
Dinosaur bones and potassium-40
dating, 479
Dinosaur footprints, pace angle and
stride indicated by, 694, 700
Direction, 739-740. See also Resultant
forces
Discount warehouse membership plans,
276-277
Distance
from base to top of Leaning Tower
of Pisa, 691
between cars leaving city at same
time, 766
between cars on expressway, speed
and recommended, 1102
of forest ranger from fire, 611
between houses at closest point, 946
of island from coast, 610
across lake, 531, 534, 616, 700
of marching band from person
filming it, 583
of oil platform from ends of beach,
691
between pairs of cities, 265

of rotating beam of light from
point, 582, 583
safe, expressway speed and, 135
of ship from base of cliff, 610
of ship from base of Statue of
Liberty, 610
of ship from lighthouse, 536, 617
of ship from radio towers on coast,
946
of stolen car from point directly
below helicopter, 610
that skydiver falls in given time,
1039
throwing. See Throwing distance
time traveled as function of,
280-281
between two points on Earth, 506
between two points on opposite
banks of river, 691
between two trains leaving station
at same time, 725
Distance traveled, 19
by car after brakes applied, 798
by plane, 534
Diver’s height above water, 392
Diversity index, 135
Diving board motion, modeling, 583
Divorce, age of wife at marriage and
probability of, 148-149
DNA, structure of, 523
Domed ceiling, light reflectance and
parabolic surface of, 961
Drink order possibilities, 1064
Driver’s age
accidents per day and, 917
arrests and drunk driving as
function of, 381
Driving accidents
intoxication and probability, 1081
texting and, 290
Driving fatalities
age of driver and, 105
involving distracted driving, 290
Driving rate and time for trip, 397
Drug concentration, 209, 379
Drug dosage, child vs. adult, 680
Drug experiment volunteer selection,
1064, 1066
Drug tests, mandatory, probability of
accurate results, 1081
Dual investments, 19, 274, 278, 279,
288, 848

E
Eagle’s height and time in flight, 286
Earnings. See also Salaries
college education and, 116
Earth
angular velocity of point on, 507
distance between two points on, 506
finding radius of, 612
motion of Moon relative to, 523
Earthquake
epicenter of, 265
intensity of, 427, 435, 485
simple harmonic motion from, 608
Earthquake relief, 834, 836-838
Educational attainment, 1021, 1080.
See also College education
median annual income by, 56-57
Election ballot, 1065
Electrical resistance, 403, 1089
Elephant's weight, 464
Elevation, angle of, 531-532, 535, 536,
550, 583, 610611, 616, 618, 691-692
Elevator capacity, 133, 833



