Prepare for Class: “"Read the Book”

Feature

Description

Every Chapter begins with . ..

Chapter-Opening
Topic & Project

Internet-Based
Projects

Each chapter begins with a discussion of
a topic of current interest and ends with a
related project.

These projects allow for the integration of
spreadsheet technology that you will need

to be a productive member of the workforce.

Every Section begins with . ..
LEARNING OBJECTIVES Each section begins with a list of objectives.

2

Sections contain . ..

PREPARING FOR
THIS SECTION

Now Work the
‘Are You Prepared?’
Problems

/

Now Work
PROBLEMS

/

/\ cAuTioN

Explorations and
Seeing the Concept

In Words

4& Calculus

SHOWCASE EXAMPLES

-

Model It! Examples
and Problems

NEWw!

“ Need to Review?
~
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Individual objectives also appear in the text
where they are covered.

Most sections begin with a list of key
concepts to review, with page numbers.

These problems assess whether you
have the prerequisite knowledge for the
upcoming section.

These follow most examples and direct
you to a related exercise.

Words of caution are provided in the text.

These graphing utility activities
foreshadow a concept or reinforce a
concept just presented.

This feature provides alternative
descriptions of select definitions and
theorems.

This symbol appears next to information
essential for the study of calculus.

These examples provide “how to”
instruction by offering a guided, step-by-
step approach to solving a problem.

These examples and problems require
you to build a mathematical model from
either a verbal description or data. The
homework Model It! problems are marked
by purple problem numbers.

These margin notes provide a just-in-
time reminder of a concept needed now,
but covered in an earlier section of the
book. Each note is back-referenced to
the chapter, section and page where the
concept was originally discussed.

Benefit

In the concluding project, you will apply what
you have learned to solve a problem related to
the topic.

The projects give you an opportunity to
collaborate and use mathematics to deal with
issues of current interest.

These objectives focus your studying by
emphasizing what’s most important and where
to find it.

Ever forget what you've learned? This feature
highlights previously learned material to be
used in this section. Review it, and you’ll always
be prepared to move forward.

Work the ‘Are You Prepared?’ problems. If you
get one wrong, you'll know exactly what you
need to review and where to review it!

We learn best by doing. You'll solidify your
understanding of examples if you try a
similar problem right away, to be sure you
understand what you've just read.

These point out common mistakes and help
you avoid them.

You will obtain a deeper and more intuitive
understanding of theorems and definitions.

Why didn’t you say that in the first place? This
feature translates math into plain English.

Foreshadowing calculus now will make the
material easier later.

With each step presented on the left and the
mathematics displayed on the right, you can
immediately see how each step is employed.

It is rare for a problem to come in the form
“Solve the following equation!” Rather, the
equation must be developed based on an
explanation of the problem. These problems
require you to develop models that will enable
you to describe the problem mathematically
and suggest a solution to the problem.

Sometimes as you read, you encounter a word
or concept you know you’ve seen before,

but don't remember exactly what it means.
This feature will point you to where you first
learned the word or concept. A quick review
now will help you see the connection to what
you are learning for the first time and make
remembering easier the next time.

Page(s)

424, 533

533

446

446

446, 458

454, 460

482

441, 453

465

220, 429,
454

358-359

472,504

453
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Practice: “"Work the Problems”

Feature

‘Are You Prepared?’
Problems

Concepts and
Vocabulary

Skill Building

Mixed Practice

Applications and
Extensions

NEW!
Challenge Problems

Explaining Concepts:
Discussion and
Writing

Retain Your
Knowledge

Now Work
PROBLEMS

NEW!
Interactive Figure
Exercises

Review Exercises
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Description

These problems assess your retention of the
prerequisite material. Answers are given at
the end of the section exercises. This feature
is related to the Preparing for This Section
feature.

These short-answer questions, mainly
fill-in-the-blank, multiple-choice, and true/
false items, assess your understanding of
key definitions and concepts in the current
section.

Correlated with section examples, these
problems provide straightforward practice.

These problems offer comprehensive
assessment of the skills learned in the
section by asking problems related to
more than one concept or objective. These
problems may also require you to utilize
skills learned in previous sections.

These problems allow you to apply your skills
to real-world problems. They also enable you
to extend concepts learned in the section.

These problems have been added in most
sections and appear at the end of the
Application and Extensions exercises. They
are intended to be thought-provoking,
requiring some ingenuity to solve.

“Discussion and Writing” problem numbers
are colored red. They support class
discussion, verbalization of mathematical
ideas, and writing and research projects.

These problems allow you to practice content
learned earlier in the course.

Many examples refer you to a related
homework problem. These related problems
are marked by \ and orange problem numbers.

Exercises that require you manipulate an
interactive figure to solve. These exercises
are labeled with the icon %=

Every chapter concludes with a
comprehensive list of exercises to practice.
Use the list of objectives to determine what
objective and examples correspond to each
problem.

Benefit

Do you always remember what you've
learned? Working these problems is the best
way to find out. If you get one wrong, you'll
know exactly what you need to review and
where to review it!

Page(s)
446, 458

It is difficult to learn math without knowing 458-459
the language of mathematics. These
problems test your understanding of the

formulas and vocabulary.

These problems give you ample opportunity  459-461

to dig in and develop your skills.

Learning mathematics is a building process. 461
Many concepts build on each other and are

related. These problems help you see how
mathematics builds on itself and how the

concepts are linked together.

You will see that the material learned within 461-464

the section has many uses in everyday life.

Challenge problems can be used for group 464
work or to challenge your students. Solutions

to Challenge Problems are in the Annotated

Instructor’s Edition or in the Instructor’s

Solution Manual (online).

To verbalize an idea, or to describe it clearly 464
in writing, shows real understanding. These
problems nurture that understanding. Many
are challenging, but you'll get out what you

putin.

Remembering how to solve all the different 464
kinds of problems that you encounter

throughout the course is difficult. This

practice helps you remember previously

learned skills.

If you get stuck while working problems, look
for the closest Now Work problem, and refer to
the related example to see if it helps.

454, 456,
457

These exercises help you visualize important
concepts and develop a “feel” for them.

The figures are housed at bit.ly/2Mibga0
and were developed in GeoGebra by author
Michael Sullivan IIl.

458, 459,
473, 474

Work these problems to ensure that you 528-531
understand all the skills and concepts

employed in the chapter. Think of it as a

comprehensive review of the chapter. All

answers to Chapter Review problems appear

in the back of the text.
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Review: “Study for Quizzes and Tests”

Feature Description

Most Sections Contain . ...
Retain Your Keeps what you have learned at the
Knowledge forefront and see how topics are connected.

The Chapter Review at the end of each chapter contains . ..

Things to Know A detailed list of important theorems,
formulas, and definitions from the chapter.

You Should Be A complete list of objectives by section,

Able to . .. examples that illustrate the objective,

and practice exercises that test your
understanding of the objective.

Review Exercises These provide comprehensive review
and practice of key skills, matched to the
Learning Objectives for each section.

Chapter Test About 15-20 problems that can be taken
as a Chapter Test. Be sure to take the
Chapter Test under test conditions—no
notes!

Cumulative Review These problem sets appear at the end of
each chapter, beginning with Chapter 2.
They combine problems from previous
chapters, providing an ongoing cumulative
review. When you use them in conjunction
with the Retain Your Knowledge problems,
you will be ready for the final exam.
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Benefit Page(s)
These problems allow content to remain 478
fresh so you are more prepared for the final
exam.
Review these and you’ll know the most 526-527

important material in the chapter!

Do the recommended exercises and you'll 527-528
have mastered the key material. If you get

something wrong, go back and review the

example listed, and try again.

Practice makes perfect. These problems 528-531
combine exercises from all sections, giving
you a comprehensive review in one place.

Be prepared. Take the sample practice test 531-532
under test conditions. This will get you

ready for your instructor’s test. If you get a

problem wrong, you can watch the Chapter

Test Prep Video.

These problem sets are really important. 532-533
Completing them will ensure that you are

not forgetting anything as you go. This will

go a long way toward keeping you primed

for the final exam.
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Students have different goals, learning styles, and levels of preparation. Instructors
have different teaching philosophies, styles, and techniques. Rather than write one
series to fit all, the Sullivans have written three distinct series. All share the same
goal—to develop a high level of mathematical understanding and an appreciation
for the way mathematics can describe the world around us. The manner of reaching
that goal, however, differs from series to series.

Enhanced with Graphing Utilities Series

This series provides a thorough integration of graphing utilities into topics, allowing
students to explore mathematical concepts and encounter ideas usually studied
in later courses. Many examples show solutions using algebra side-by-side with
graphing techniques. Using technology, the approach to solving certain problems
differs from the Contemporary (Flagship) or Concepts through Functions Series,
while the emphasis on understanding concepts and building strong skills is
maintained. Texts in this series are College Algebra, Algebra & Trigonometry, and
Precalculus.

Flagship Series

The Flagship Series is the most traditional in approach, yet modern in its treatment
of precalculus mathematics. In each text, needed review material is included and is
referenced when it is used. Graphing utility coverage is optional and can be included
or excluded at the discretion of the instructor. Texts in this series are College Algebra,
Algebra & Trigonometry, Trigonometry: A Unit Circle Approach, and Precalculus.

Concepts through Functions Series

This series differs from the others, utilizing a functions approach that serves as
the organizing principle tying concepts together. Functions are introduced early
in various formats. This approach supports the Rule of Four, which states that
functions are represented symbolically, numerically, graphically, and verbally.
Each chapter introduces a new type of function and then develops all concepts
pertaining to that particular function. The solutions of equations and inequalities,
instead of being developed as stand-alone topics, are developed in the context of the
underlying functions. Graphing utility coverage is optional and can be included or
excluded at the discretion of the instructor. Texts in this series are College Algebra;
Precalculus, with a Unit Circle Approach to Trigonometry; Precalculus, with a Right
Triangle Approach to Trigonometry.
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College Algebra, Eighth Edition

This text provides an approach to college algebra
that completely integrates graphing technology
without sacrificing mathematical analysis and
conceptualization. The text has three chapters of
review material preceding the chapter on functions.
Graphing calculator usage is integrated throughout.
After completing this text, a student will be prepared
for trigonometry, finite mathematics, and business
calculus.

Algebra & Trigonometry, Eighth Edition

This text contains all the material in College Algebra,
but it also develops the trigonometric functions
using a right triangle approach and shows how
that approach is related to the unit circle approach.
Graphing techniques are emphasized, including a
thorough discussion of polar coordinates, parametric
equations, and conics using polar coordinates.
Vectors in the plane, including the dot product,
sequences, induction, and the binomial theorem are
also presented. After completing this text, a student
will be prepared for finite mathematics, business
calculus, and engineering calculus.

Precalculus, Eighth Edition

This text contains a review chapter before covering
the traditional precalculus topics of functions and
their graphs, polynomial and rational functions,
and exponential and logarithmic functions. The
trigonometric functions are introduced using a
unit circle approach and show how it is related to
the right triangle approach. Graphing techniques
are emphasized, including a thorough discussion
of polar coordinates, parametric equations, and
conics using polar coordinates. Vectors in the plane
and in space, including the dot and cross products,
sequences, induction, and the binomial theorem
are also presented. Graphing calculator usage is
integrated throughout. The final chapter provides
an introduction to calculus, with a discussion of
the limit, the derivative, and the integral of a
function. After completing this text, a student
will be prepared for finite mathematics, business
calculus, and engineering calculus.

Enhanced with Graphing Utilities
Eighth Edition

P Sullivan & Sullivan

ALGEBRA and
TRIGONOMETRY

Enhanced with Graphing Utilities
Eighth Edition

P Sullivan & Sullivan

PRECALCULUS

Enhanced with Graphing Utilities
Eighth Edition

Xvii
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and a community college (Michael Sullivan III), we

are aware of the varied needs of students in this
course. Such students range from those who have little
mathematical background and are fearful of mathematics
courses to those with a strong mathematical education and
a high level of motivation. For some of your students, this
will be their last course in mathematics, whereas others will
further their mathematical education. We have written this
text with both groups in mind.

Asateacher, and as an author of precalculus,engineering
calculus, finite mathematics, and business calculus texts,
Michael Sullivan understands what students must know if
they are to be focused and successful in upper-level math
courses. As an instructor and an author of a developmental
mathematics series, Michael’s son and co-author, Michael
Sullivan III, understands the trepidations and skills that
students bring to the College Algebra course. As the father
of current college students, Michael I1I realizes that today’s
college students demand a variety of media to support their
education. This text addresses that demand by providing
technology and video support that enhances understanding
without sacrificing math skills. Together, we have taken great
pains to ensure that the text offers solid, student-friendly
examples and problems, as well as a clear and seamless
writing style.

A tremendous benefit of authoring a successful series
is the broad-based feedback we receive from teachers
and students. We are sincerely grateful for their support.
Virtually every change in this edition is the result of their
thoughtful comments and suggestions. We are confident
that, building on the success of the first seven editions
and incorporating many of these suggestions, we have
made College Algebra Enhanced with Graphing Utilities,
8th Edition, an even better tool for learning and teaching.
We continue to encourage you to share with us your
experiences teaching from this text.

A s professors at an urban university (Michael Sullivan)

Features in the Eighth Edition

A descriptive list of the many special features of
College Algebra can be found in the front of this text. This
list places the features in their proper context as building
blocks of an overall learning system that has been carefully
crafted over the years to help students get the most out
of the time they put into studying. Please take the time
to review this and to discuss it with your students at the
beginning of your course. Our experience is that when
students utilize these features, they are more successful in
the course.

Xviii
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New to the Eighth Edition

New Within the Textbook

All of the exercises and examples in the text have been
reviewed and analyzed, and we have incorporated feedback
from users of the text. All time-sensitive problems have
been updated to the most recent information available.
Here are the new features of this edition:

¢ Challenge Problems — These problems appear in the
Applications and Extensions part of the section
exercises and are designed to challenge students. Full
solutions are in the back of the Annotated Instructor’s
Edition and in the Instructor’s Solution Manual.

e “Need to Review?” feature — We placed reminders in the
margin for key review topics. The reminders point students
to the location of the review material in the textbook.

¢ Chapter Projects — The projects have been enhanced to
give students an up-to-the-minute experience. Many of
these projects require the student to research information
online in order to solve problems.

¢ Interactive Figure Exercises — We have added this new
category of exercises that require students to manipulate
an interactive figure to solve. The interactive figures
may be found at bit.1ly/2MibgaO or in the Video and
Resource Library of MyLab Math, and were created
by author Michael Sullivan III in GeoGebra. These
exercises are labeled with the icon %=

¢ Expanded! Retain Your Knowledge Problems — These
problems, which were new to the previous edition,
are based on learning research, including a study
of precalculus students at University of Louisville
entitled “Spaced retrieval practice increases college
students’ short- and long-term retention of mathematics
knowledge” (Hopkins et al, 2016). The Retain Your
Knowledge problems were so well received that we
have expanded them in this edition. Moreover, while the
focus remains to help students maintain their skills, in
most sections, problems were chosen that preview skills
required to succeed in subsequent sections or in calculus
(£5). All answers to Retain Your Knowledge problems
are given in the back of the text and these problems are
available in the prebuilt assignments in the Assignment
Manager in MyLab Math.

¢ Key to Exercise Types — To help you navigate the features
of the exercise sets, we've included a key at the bottom
of the first page of each section’s exercises.

) _Now Work % 1. Modeling 1. Writing/Discussion
;X Calculus Preview == Interactive Figure
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¢ Graphing Ultility Screen Captures — In several instances
we have added Desmos screen captures along with the
TI-84 Plus CE screen captures. These updated screen
captures provide alternative ways of visualizing concepts
and making connections between equations, data, and
graphs in full color.

Content Changes

Chapter R

e Section R.8 Objective 3 now includes rationalizing the
numerator. Problems 69-76 provide practice.

Chapter 1

e Section 1.1 has been reorganized to only include an
introduction to graphing and graphing utilities.

Chapter 2

e NEW Section 2.1 The Distance and Midpoint Formulas

e NEW Section 2.2 Example 5 Testing an Equation for
Symmetry

Chapter 3
e NEW Section 3.1 Objective 1 Describe a Relation

o NEW Example 1 Describing a Relation demonstrates
using the Rule of Four to express a relation numerically,
as a mapping, and graphically given a verbal description.

e NEW Section 3.2 Example 4 Expending Energy

Chapter 4

e Section 4.3 now introduces the concept of concavity for
a quadratic function.

e NEW Section 4.3 Example 3 Graphing a Quadratic
Function Using Its Vertex, Axis, and Intercepts

e Section 4.3 Example 8 Analyzing the Motion of a
Projectile (formerly in Section 4.4)

e NEW Section 4.4 Example 4 Fitting a Quadratic
Function to Data
Chapter 5

e Previous Section 5.1 has been revised and split into two
sections:

o 5.1 Polynomial Functions
o 5.2 Graphing Polynomial Functions; Models

e NEW Section 5.2 Example 2 Graphing a Polynomial
Function (a 4th degree polynomial function)

Chapter 6

e NEW Section 6.2 Objective Verify a Function Defined
by an Equation is an Inverse Function

Chapter 8

e NEW Section 8.5 Example 1 Identifying Proper and
Improper Rational Expressions

Chapter 9

e NEW Section 9.3 Objective 5 Solving Annuity Problems
Using Formulas
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New Within MylLab Math

e Setup & Solve Exercises require students to show how
they set up a problem as well as the solution, better
mirroring what is required of them on tests. We have
included both the “traditional” and Setup & Solve
versions of exercise within MyLab to provide you with
more options for assessing students.

¢ Integrated Review content and assessments help you
provide students with the remediation they need, when
they need it. Integrated Review consists of:

o Skills Check Quizzes by chapter assess the prerequisite
skills students need for that chapter.

o Skills Review Homework, again by chapter, is
personalized (based on the results of the Skills
Check Quiz) to provide students with help on the
prerequisite skills they are lacking. Students receive
just the help they need —no more, no less.

o Intermediate Algebra eText, Exercises, Videos, and
Worksheets—For students who need more help (or
for co-requisite courses), we’ve included the contents
of a streamlined Intermediate Algebra course within
this MyLab course. There’s no need to go elsewhere
for remediation.

e Interactive Figures (formerly titled Guided Visualizations)
have been expanded to support teaching and learning.
The figures (created in GeoGebra by author Michael
Sullivan TIIT) illustrate key concepts and allow
manipulation. They have been designed to be used in
lecture as well as by students independently.

e Enhanced Sample Assignments are pre-made section-
level assignments that address key concepts within
the section and help keep previously learned skills
fresh with RetainYour Knowledge questions. They are
assignable and editable.

Using the Eighth Edition Effectively with
Your Syllabus

To meet the varied needs of diverse syllabi, this text
contains more content than is likely to be covered in a
College Algebra course. As the chart illustrates, this text
has been organized with flexibility of use in mind. Within a
given chapter, certain sections are optional (see the details
that follow the accompanying figure) and can be omitted
without loss of continuity.

-

!|
4 [ [ [2]

Chapter R Review

This chapter consists of review material. It may be used as the
first part of the course or later as a just-in-time review when
the content is required. Specific references to this chapter
occur throughout the text to assist in the review process.
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Chapter 1 Equations and Inequalities

Primarily a review of intermediate algebra topics, this
material is a prerequisite for later topics. The coverage of
complex numbers and quadratic equations with a negative
discriminant is optional and may be postponed or skipped
entirely without loss of continuity.

Chapter 2 Graphs
This chapter lays the foundation for functions. Section 2.5
is optional.

Chapter 3 Functions and Their Graphs
This is perhaps the most important chapter. Section 3.6 is
optional.

Chapter 4 Linear and Quadratic Functions
Topic selection depends on your syllabus. Sections 4.2 and
4.4 may be omitted without loss of continuity.

Chapter 5 Polynomial and Rational Functions
Topic selection depends on your syllabus.
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Joliet Junior College

14/12119 12:25 PM



Get themostout of

MyLab Math @ aron

MyLab Math for College Algebra Enhanced with Graphing Utilities 8e
by Michael Sullivan & Michael Sullivan 1l
(access code required)

MyLab Math is tightly integrated with each author’s style, offering a range of
author-created resources, so your students have a consistent experience.

Preparedness

Preparedness is one of the biggest challenges in many math courses. Pearson offers a
variety of content and course options to support students with just-in-time remediation
and key-concept review as needed.

Integrated Review in MyLab Math

Integrated Review can be used in corequisite courses or simply to help students
who enter a course without a full understanding of prerequisite skills and concepts.
Premade, editable Integrated Review assignments are available to assign in the
Assignment Manager.

» Students begin each chapter by completing a Skills Check to pinpoint which topics, if
any, they need to review.

.............. Chapter 5 Integrated Review

> skills Check Quiz

* Persona liz e d review ey w | Starcby taking the Chapter S Skills Check Qui, f you masir the Skils Check Quiz, mave on 1 the nexs secton.
If not, proceed to the Skills Review Homework and/er additional resources below.
i Integrated Review Skills Review Homework
homework provides extra B o coapse il e Homsrc For bt s i e .
sections.t .o Skills Review
support for students who For sy sy may e o s, use the Ve, gt Redew Wershets s Tt below for et el and racce
‘ Section 5.2
n eed It O n J u St th e to p I CS 500° -l Sections3 Identify Polynomials and Determine their W¢Video B Worksheet & Text
Degrees
th ey didn't master in the Section 5.4 Divide Two Monomials __..¢ P mvideo B Worksheet B Text
. . Section55 Divide a Polynomia-l.byaMd'nb;n.ial W¢Video B Worksheet & Text
preceding Skills Check. ierorroe s Buorhest 8 1ex
SectionSGE Divide Pol ials Using hetic Divisi W¢Video B Worksheet & Text

« Additional review
materials including videos featuring Michael Sullivan Ill, worksheets, and Sullivan’s

Algebra Review text, are available.

pearson.com/mylab/math
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MyLab Math

New! Interactive Figures

Interactive Figures, created in GeoGebra by Michael
Sullivan llI, bring mathematical concepts to life,
helping students visualize the concept through guided
exploration and purposeful manipulation. Assignable
in MyLab Math with assessment questions to check
students’ conceptual understanding.

o Start o Select Assignments

Select the assignments you wish to copy.

‘ Show All Quizzes | Tests

\ 3. Functions and Their Graphs

v Go‘

[J copy [JAssign Ch. Assignment Name New Assignment Name

O O R Chapter 3 Skills Review Homework

(Integrated Review)

3] Section 3.1 Homework Section 3.1 Homework

3 Section 3.2 Homework Section 3.2 Homework

&) Section 3.3 Homework Section 3.3 Homework

Video Program and Resources

Author in Action Videos are actual classroom lectures
by Michael Sullivan Il with fully worked-out examples.

* Video assessment questions are available to assign in
MyLab Math for key videos.

* Updated! The corresponding Guided Lecture Notes
assist students in taking thorough, organized, and
understandable notes while watching Author in Action
Videos.

‘P Pearson

MyLab

Use the sliders to adjust the values of a, ¢, h, and k.

f@) =c-a®"+k
¢ flz)=2-2"+1

(1,5)

(0,3)
y=1

-4 . c=2
O
Show Reciprocal of Base a -6
—
B e

Enhanced Sample Assignments

The Sullivans make course set-up easier by
giving instructors a starting point for each
section. Enhanced Sample Assignments
use a thoughtful mix of Sullivan hallmark
practice problems that are geared to
maximize students’ performance—
including Retain Your Knowledge exercises
that improve students’ recall of concepts
learned earlier in the course.

EXAMPLE
Finding the Exact Value of a Logarithmic Expression
1
(a)log,81=7  (b)log, =
Y= log,x means a’=x
(Hy:/ogzlq ,,2y=.2»

} 03:27 /04:07

pearson.com/mylab/math

A01_SULL2570_08_AIE_FM.indd 24 @

171219 4:54 PM



A01_SULL2570_08_AIE_FM.indd 25

Resources for

Success

Instructor Resources

Online resources can be downloaded at
pearson.com/mylab/math or from
www.pearson.com.

Annotated Instructor’s Edition

ISBN: 0135812577 / 9780135812570
Shorteranswers are on the page beside the exercises.
Longer answers are in the back of the text.

Instructor’s Solution Manual
Includes fully worked solutions to all exercises in
the text.

Learning Catalytics Question Library
Questions written by Michael Sullivan Ill are available
to deliver through Learning Catalytics to engage
students in your course.

PowerPoint® Lecture Slides

Fully editable slides correlate to the textbook and
include alternate classroom examples for every
textbook objective.

Mini Lecture Notes

This guide includes additional examples and helpful
teaching tips, by section.

TestGen®

TestGen (www.pearsoned.com/testgen) enables
instructors to build, edit, print, and administer tests
using a computerized bank of questions developed
to cover all the objectives of the text.

Online Chapter Projects
Additional projects that give students an opportunity
to apply what they learned in the chapter.

‘P Pearson

MyLab

Student Resources

Additional resources to enhance student
success.

Lecture Video

Author in Action videos are actual classroom lectures
with fully worked-out examples presented by Michael
Sullivan lll. Videos are assignable within MyLab Math.

Chapter Test Prep Videos

Students can watch instructors work through step-by-
step solutions to all chapter test exercises from the text.

Student’s Solutions Manual

ISBN: 013581202X / 9780135812020

Provides detailed worked-out solutions to odd-
numbered exercises. Available within MyLab Math
and in print.

Guided Lecture Notes

ISBN: 0136434754 / 9780136434757

These lecture notes assist students in taking
thorough, organized, and understandable notes
while watching Author in Action videos. Students
actively participate in learning the how and why
of important concepts through explorations and
activities. The Guided Lecture Notes are available as
PDF's and customizable Word files in MyLab Math.
They are also available in print format.

Algebra Review

ISBN: 0131480065 / 9780131480063

Four chapters of Intermediate Algebra review. Perfect
for a corequisite course or for individual review.
Available in print form; PDFs are also available within
MyLab Math.

pearson.com/mylab/math
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Applications Index

Acoustics

amplifying sound, 530
loudness of sound, 477,532
whispering galleries, 554

Agriculture

farm management, 668—-669
farm workers in U.S., 517
field enclosure, 652
watering a field, 116

Air travel

cost of transatlantic, 228,236
distance between two planes, 280-281
intersection point for two planes, 280-281
parking at O’Hare International

Airport, 262

Archaeology

age of ancient tools, 510

age of fossil, 516

age of tree, 516

date of prehistoric man’s
death, 530

Architecture

brick staircase, 697, 723

Burj Khalifa building, 33
floor design, 695, 723
football stadium seating, 697
mosaic design, 697,723
Norman window, 39, 329
parabolic arch, 329
racetrack design, 557

special window, 330, 337
stadium construction, 697
vertically circular building, 201
window design, 329-330
window dimensions, 116

Art

framing a painting, 159

Astronomy

distance from Earth to its
moon, 31
distances of planets from Sun, 690
light-year, 31
planetary orbits, 554
Earth, 557
elliptical, 557
Jupiter, 557
Mars, 557
Neptune, 576
Pluto, 557,576

Aviation

orbital launches, 589
sonic boom, 573

XXVi
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Biology

alcohol and driving, 472, 477-478
bacterial growth, 508-509
E. coli, 251,293,522

blood types, 731
bone length, 337-338
cancer, 462,523
cricket chirp rate and temperature,

330-331
healing of wounds, 462, 476
maternal age versus Down syndrome, 308
yeast biomass as function of

time, 521-522

Business

advertising, 193, 309, 338
automobile production, 431, 605
blending coffee, 142, 159
candy bar size, 117
checkout lines, 750
clothing store, 753
cookie orders, 673-674
cost
of can, 406-407,409
of charter bus, 159
of commodity, 431
of manufacturing, 30, 142,236, 417, 662
marginal, 322,337
minimizing, 669-670
of printing textbooks, 362-363
of production, 251, 431, 633, 674
of theater ticket per student, 417
of transporting goods, 263
cost equation, 192,206
cost function, 300, 301
demand
for candy, 207
demand equation, 337,338, 422
depreciation, 424, 707
straight-line, 296-297,301
discounts, 105-106, 432
drive-thru rate
at Burger King, 457
at Citibank, 462,476
at McDonald’s, 462
expense computation, 143
inventory management, 284
Jiffy Lube’s car arrival rate, 462,477
managing a meat market, 669
milk production, 523
mixing candy, 142
mixing nuts, 142
online purchases, 750
orange juice production, 605
precision ball bearings, 30
presale order, 590
price markup, 105
product design, 669
production scheduling, 669

product promotion, 193
profit, 633
maximizing, 667, 668, 669
profit function, 228
rate of return on, 504
restaurant management, 590
revenue, 142,322,335
airline, 670
of clothing store, 623
daily, 322
from digital music, 278
maximizing, 322, 328-329
monthly, 322
online advertising, 524-525
from seating, 708
of Tesla, Inc., 523
theater, 591
revenue equation, 206
RV rental, 338
salary, 697
gross, 227,432
increases in, 707, 723
sales
commission on, 155,337
of movie theater ticket, 578, 583, 589
net, 169
salvage value, 530
supply and demand, 297-298, 300
tax, 417
theater attendance, 105
toy truck manufacturing, 662
transporting goods, 662
truck rentals, 192
unemployment, 753
wages
of car salesperson, 192
hourly, 102-103, 105

Calculus

area under a curve, 278

area under graph, 251,574, 635,751

average rate of change, 366, 446,478, 496,
546,592, 606, 691

concavity test, 323

critical numbers, 691

difference quotient, 279,331, 335, 387 446,
464, 506, 558, 606, 653, 709

discontinuities, 410

exact value calculations, 546

factoring expressions, 59, 169,252, 331,
478,592,670

f(x) = e, 690

increasing/decreasing/constant function,
323,663

inequalities, 416, 464

Intermediate Value Theorem, 380-381,
410, 663

maximum-minimum problems, 302,
399,518
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Mean Value Theorem, 252

Newton’s Method, 398

normal line, 643

odd-even functions, 366

partial fraction decomposition, 698, 714,
732,741,751

points of intersection, 399, 432

polynomial functions, 380

rationalizing numerator, 310, 496, 618

real zeros, 698

rectangular equation of plane curve, 709

reduction of expressions to lowest
terms, 73

rewriting expressions, 284, 310, 323,
518,741

secant line equation, 302, 506

simplifying expressions, 229, 264,284, 323,
335,410,432, 653

Simpson’s rule, 331

slope of perpendicular line, 229

turning points, 417

Carpentry. See also Construction
pitch, 194

Chemistry, 105

alpha particles, 573
antifreeze solution, 202
decomposition reactions, 516
drug concentration, 408-409
gas laws, 207
pH, 476
purity of gold, 143
radioactive decay, 515-516, 523, 530,
532,670
radioactivity from Chernobyl, 516
reactions
self-catalytic, 322
solutions, 590
salt, 143,144, 159
sugar molecules, 143
volume of gas, 155

Combinatorics

airport codes, 733

binary codes, 753

birthday permutations, 735, 740, 747,

751,753

blouses and skirts combinations, 731

book arrangements, 740

box stacking, 739

code formation, 739

combination locks, 740

committee formation, 737, 739-740, 753
Senate committees, 740

flag arrangement, 738, 753

letter codes, 733-734

license plate possibilities, 740, 753

lining up people, 734,739

number formation, 731, 739, 740, 753

objects selection, 740

seating arrangements, 753

shirts and ties combinations, 731
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telephone numbers, 753
two-symbol codewords, 730
word formation, 738, 740, 753

Communications

data plan, 212,237 289-290
installing cable TV, 283

phone charges, 300

satellite dish, 542, 545
smartphones, 106, 516

social networking, 106, 517,524
spreading of rumors, 462, 477
texting speed, 410

Computers and computing
graphics, 634

laser printers, 143

tablets, 117,262, 517

website design, 634

website map, 634

Construction

of border around a garden, 117
of border around a pool, 117
of box, 113-114, 116, 652
closed, 288
open, 283
of brick staircase, 723
of can, 420
of coffee can, 144
of cylindrical tube, 652
of enclosures
around garden, 143
around pond, 143
maximizing area of, 325-326, 329, 337
of fencing, 325-326, 329, 337,652
minimum cost for, 409
of flashlight, 545
of headlight, 545
installing cable TV, 283
patio dimensions, 117
of rain gutter, 329
of ramp
access ramp, 193
of rectangular field enclosure, 329
of stadium, 329-330, 697
of steel drum, 409
of swimming pool, 39, 40
TV dish, 545
vent pipe installation, 557

Cryptography
matrices in, 634
passwords, 740

Decorating
Christmas tree, 34

Demographics
birth rate(s), 331, 725
of unmarried women, 322
death rates, 725
diversity index, 476

Applications Index  XXVii

living at parents’ home, 117
marital status, 732

mosquito colony growth, 515
population. See Population
poverty rates, 364

rabbit colony growth, 689

Design
of box with minimum surface area, 409

Direction

of fireworks display, 572
of lightning strikes, 572

Distance

Bermuda Triangle, 40
bicycle riding, 238
depth of pool, 264
of explosion, 572
height
of bouncing ball, 707,723
of Great Pyramid of Cheops, 40
of Mt. Everest, 31
from home, 238
of hot-air balloon
from intersection, 168
from intersection, 280-281, 282
limiting magnitude of telescope, 530
pendulum swings, 703, 707
range of airplane, 144
of search and rescue, 159
sound to measure, 134-135
of storm, 159
traveled by wheel, 39
between two moving vehicles, 168
toward intersection, 282
visibility of Gibb’s Hill Lighthouse beam, 40
visual, 40
walking, 238

Economics

Consumer Price Index (CPI), 506
demand equations, 422

inflation, 505

IS-LLM model in, 590

marginal propensity to consume, 708
multiplier, 708

participation rate, 228

per capita federal debt, 505
poverty rates, 364

poverty threshold, 169

relative income of child, 634
supply-side, 252

unemployment, 753

Education
age distribution of community
college, 754

college costs, 505, 633

college value, 117

computing grades, 156

degrees awarded, 729
doctorates, 750
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education savings account, 689
faculty composition, 751
field trip, 417
funding a college education, 530
grades, 105
learning curve, 463, 477
maximum level achieved, 676
multiple-choice test, 740
spring break, 669, 686
student loan

interest on, 633
true/false test, 739
tuition, 530

video games and grade-point average, 308

working students and GPA, 117

Electricity, 105

cost of, 260
current in RC circuit, 463
current in RL circuit, 463, 477
impedance, 127
Kirchhoff’s Rules, 591, 605
parallel circuits, 127
resistance in, 398
rates for, 155,193
resistance, 71, 74,207,210, 398
voltage
foreign, 30
U.s., 30

Electronics

comparing tablets, 117
keyboard layout, 410
microphones, 178

Energy

expended while walking, 232-233
nuclear power plant, 572

solar, 178

solar heat, 545

thermostat control, 278

Engineering
bridges
Golden Gate, 326-327
parabolic arch, 337 545
semielliptical arch, 557, 575
suspension, 329, 545
crushing load, 135
Gateway Arch (St. Louis), 545
grade of road, 194
horsepower, 207
maximum weight supportable
by pine, 204
safe load for a beam, 207
searchlight, 545,575
tolerances, 155
whispering galleries, 557

Entertainment

Demon Roller Coaster customer
rate, 462-463

movie theater, 94

theater revenues, 591
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Environment

endangered species, 462
invasive species, 517

lake pollution control laws, 689
oil leakage, 431

Finance, 105. See also
Investment(s)

annuity, 704-705, 707
balancing checking account, 30
bills in wallet, 753
clothes shopping, 675
comparing bank accounts, 505
computer system purchase, 504
concession markup, 105
cost

of car, 105

of car rental, 263

of college, 505

of data plan, 237,289-290

of driving a car, 192

of electricity, 260

of fast food, 590

minimizing, 409

of natural gas, 262

of pizza, 106

of printing textbooks, 362-363

of transatlantic travel, 228, 236
cost equation, 206
cost function, 300, 301
cost minimization, 322
credit cards

balance on, 643

debt, 689

interest on, 504

payment, 263, 689
depreciation, 462

of car, 478, 495, 533
discounts, 432
discretionary income, 117
division of money, 105, 137-138
electricity rates, 193
expenditures, average annual, 327-328
federal debt, 251

financial planning, 137-138, 159, 590, 602,

605-606, 660, 662, 663-664, 669
foreign exchange, 432
fraternity purchase, 117
funding a college education, 530
fundraising lottery, 408
future value of money, 365
gross salary, 227
growth of investment, 519-520
inheritance, 106
life cycle hypothesis, 330
loans, 142
amortization schedule, 161
car, 689
home, 689
interest on, 137,158, 160-161, 633
repayment of, 504
student, 633
mortgages
fees, 263

interest rates on, 505, 506
payments, 203,206, 210, 687
second, 505
natural gas rates, 193
price appreciation of homes, 504
prices of fast food, 591
price vs. quantity demanded, 300
refunds, 590
revenue equation, 206
revenue maximization, 322, 324-325,
328-329
rich man’s promise, 708
salary options, 709
sales commission, 155
saving
for a car, 504
for a computer, 723
for a home, 707
for spring break, 686
savings accounts interest, 504
selling price, 211
sewer bills, 155
sinking fund, 707
taxes, 300
federal income, 263, 445
withholding, 432
used-car purchase, 504

Food and nutrition

animal, 670

candy, 307

color mix of candy, 753

cooler contents, 754

cooling time of pizza, 516

fast food, 408, 590, 591

fat content, 155

Girl Scout cookies, 750

hospital diet, 591, 605

hot dog and soda combinations, 301
ice cream, 669

number of possible meals, 729-730
sodium content, 155

warming time of beer stein, 516
wine, 495

Forensics

height as function of femur
length, 300

height as function of humerus
length, 300

height as function of tibia length, 478

Forestry
wood product classification, 514-515

Games

die rolling, 743, 744-745, 754
grains of wheat on a chess board, 708
lottery, 754,755

Gardens and gardening. See also
Landscaping

border around, 117

enclosure for, 143
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Geography

inclination of mountain trail, 653

Geology

earthquakes, 477-478
geysers, 697

Geometry

balloon volume, 431
circle
area of, 142
circumference of, 30, 142
equation of, 617
inscribed in square, 282
radius of, 652
collinear points, 617
cone volume, 207,432
cube
length of edge of, 380
surface area of, 30
volume of, 30
cylinder
inscribing in cone, 283
inscribing in sphere, 282
volume of, 207,432
Descartes’s method of equal roots,
652-653
equation of line, 617
polygon
area of, 617
diagonals of, 117
Pythagorean Theorem, 116
rectangle
area of, 30,227,280, 288, 337
dimensions of, 106, 116, 158, 652
inscribed in a circle, 282
inscribed in ellipse, 557
inscribed in semicircle, 282
perimeter of, 30
pleasing proportion for, 159
semicircle inscribed in, 282
sphere
surface area of, 30
volume of, 30
square
area of, 142
perimeter of, 142
surface area
of balloon, 431
of cube, 30
of sphere, 30
tetrahedron, 617
triangle
area of, 30, 617
equilateral, 30, 168
inscribed in circle, 282
isosceles, 168,227 652
lengths of the legs, 159
medians of, 168
Pascal’s, 690, 720

Government

federal debt, 251
federal income tax, 228,263, 445
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federal tax withholding, 155
first-class mail, 264
per capita federal debt, 505

Health. See also Medicine

age versus total cholesterol, 525
elliptical trainer, 558

exercising, 155

expenditures on, 228
heartbeats during exercise, 294
ideal body weight, 445

life cycle hypothesis, 330

life expectancy, 155
weight-height relation, 226

Home improvement. See also
Construction

painting a house, 591

Housing. See also Real estate

apartment rental, 330
price appreciation of homes, 504
prices for, 420

Investment(s), 105, 142, 159, 532
allocation, 102, 264
in bonds, 669
Treasuries, 605, 606, 660, 662, 663-664
zero-coupon, 502, 505
in CDs, 501, 669
comparing, 505
compound interest on, 497498, 499, 501
diversified, 591
doubling of, 502, 505
education savings account, 689
finance charges, 504
in fixed-income securities, 669
401(k), 707,723
growth of, 519-520
IRA, 505,689,707
Roth, 689
return on, 504, 669
in stock
analyzing, 340
appreciation, 504
NASDAQ stocks, 739
NYSE stocks, 739
portfolios of, 732
price of, 708
time to reach goal, 504, 506
tripling of, 503, 505

Landscaping, 144. See also
Gardens and gardening

enclosures, 337
tree planting, 605

Law and law enforcement

motor vehicle thefts, 750
violent crimes, 228

Leisure and recreation

cable TV, 283
community skating rink, 289

Applications Index  XXiX

Ferris wheel, 201

field trip, 417

video games and grade-point
average, 308

Mechanics, 105. See also Physics

Media

fake news, 155
YouTube usage, 750

Medicine. See also Health

age versus total cholesterol, 525
cancer, 462,523

drug concentration, 251, 408—409
drug medication, 462, 477
healing of wounds, 462,476
lithotripsy, 558

spreading of disease, 531

Meteorology

weather balloon height and atmospheric
pressure, 520-521

Miscellaneous

banquet seating, 669

bending wire, 652

citrus ladders, 697

coffee container, 533
cross-sectional area of beam, 228, 236
curve fitting, 587-588, 590, 605, 673
diameter of wire, 31

drafting error, 168

Droste Effect, 690

Koch’s snowflake, 708

lamp shadow, 573

mineral deposits in water pipe, 178
motor, 31

paper creases, 713

pet ownership, 750

surface area of balloon, 431
volume of balloon, 431

wire enclosure area, 282

Mixtures. See also Chemistry

blending coffees, 138-139, 142, 159,
662,673

blending teas, 142

cement, 144

mixed nuts, 142, 589, 662, 674

mixing candy, 142

solutions, 590

water and antifreeze, 143

Motion. See also Physics

of golf ball, 236

revolutions of circular disk, 39
tortoise and the hare race, 652
uniform, 139-140, 142

Motor vehicles

alcohol and driving, 472,477-478
automobile production, 431, 605
average car speed, 144
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XXX Applications Index

brake repair with tune-up, 753

cost of driving a car, 192

depreciation, 424, 478, 495, 533

with Global Positioning System
(GPS), 530

loans for, 689

runaway car, 335

stopping distance, 228, 322, 445

towed, 300

used-car purchase, 504

Music
revenues from, 278

Optics

intensity of light, 207

lensmaker’s equation, 74

light obliterated through glass, 461
mirrors, 573, 691

parabolic reflector, 575

reflecting telescope, 545

Pediatrics
height vs. head circumference, 445

Pharmacy
vitamin intake, 590, 606

Physics, 105
bouncing balls, 723
density of a gas, 226
diameter of atom, 31
Doppler effect, 409
effect of elevation on weight, 236
falling objects, 206
force, 142
of wind on a window, 205, 207
gravity, 398, 417
on Earth, 227 445
on Jupiter, 228
heat loss, 204,210
Hooke’s Law, 301
horsepower, 207
intensity of light, 159,207
kinetic energy, 142,207
maximum weight supportable by
pine, 204
missile trajectory, 340
Newton’s laws, 206, 511, 516
pendulum motion, 135, 703
period, 82,278, 445
simple pendulum, 206
pressure, 142,207
projectile motion, 116,279, 322, 335
artillery, 335
rotational inertia, 229
safe load for a beam, 207
sound
to measure distance, 134-135
sonic boom, 573
speed of, 155
strain, 365
stress of materials, 207
stretching a spring, 206
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tension, 714
thrown object, 159

ball, 330, 335
uniform motion, 139-140, 142, 144,

159,282

velocity down inclined planes, 82
vertically propelled object, 335
vibrating string, 206
wavelength of visible light, 31
weight, 207,210
work, 142

Population. See also Demographics

bacterial, 515

decline in, 515

E. coli growth, 251,293

of endangered species, 517
of fruit fly, 513-514

as function of age, 228
growth in, 515, 517

insect, 398, 515, 517

of trout, 688

of United States, 495, 524,725
of world, 495, 524, 530, 677

Probability

checkout lines, 750

coin toss, 743

colored candy, 742

exponential, 457 462, 476-477

household annual income, 750

Poisson, 462-463

Price is Right games, 750

of same birthday in roomful of
people, 517

standard normal density function, 278

of winning lottery, 726, 751

Publishing
textbook printing cost, 362-363

Pyrotechnics
fireworks display, 572

Rate. See also Speed

current of stream, 590
of emptying
oil tankers, 144
a pool, 144
of filling, 144,159
of water consumption during
shower, 279

Real estate

commission, 155
mortgage fees, 263
saving for a home, 707
selling price of, 211
value of, 162

Recreation

bungee jumping, 417

Demon Roller Coaster customer
rate, 462-463

Seismology
calibrating instruments, 575

Sequences. See also Combinatorics

ceramic tile floor design, 695
Drury Lane Theater, 696
football stadium seating, 697
seats in amphitheater, 696

Society
ideal mate, 478

Speed. See also Rate

of aircraft, 144

average, 144

of current, 142, 674

of cyclists going in opposite
directions, 144

as function of time, 238, 282

of motorboat, 142

of moving walkways, 142

of sound, 155

wind, 590

Sports
baseball, 740, 753
diamond, 168
homeruns, 309
Little League, 168
on-base percentage, 302-303
World Series, 740
basketball, 740
free throws, 235-236
granny shots, 235
biathlon, 144
bungee jumping, 417
cycling, 94-95, 144
discus throw, 94
exacta betting, 753
football, 143, 557,740
field design, 117
golf, 236, 525
marathon runners, 279
Olympic heroes, 144
races, 143, 159, 649-650, 652
relay runners, 753
shot-put throw, 94
tennis, 143, 365, 409

Surveys

of appliance purchases, 731

data analysis, 728, 731

stock portfolios, 732

of summer session attendance, 731
of TV sets in a house, 750

Temperature

of air parcel, 697

body, 31, 155

conversion of, 432, 445
cooling time of pizza, 516
cricket chirp rate and, 330-331
measuring, 193

after midnight, 364-365
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relationship between scales, 278
of skillet, 530

warming time of beer stein, 516
wind chill factor, 531

Time

for beer stein to warm, 516

to go from an island to a town, 283
hours of daylight, 423

for pizza to cool, 516

for rescue at sea, 159

waiting, for fast food, 408

Transportation
high-speed walkways, 143
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Travel. See also Air travel
drivers stopped by the
police, 532-533
driving to school, 207
parking at O’Hare International
Airport, 262

Volume

of gasoline in tank, 82
of ice in skating rink, 289
of water in cone, 283

Weapons

artillery, 335
cannons, 340

Applications Index

Weather

atmospheric pressure, 462,476
cooling air, 697

forecasting, 746

hurricanes, 308, 364

lightning and thunder, 159
lightning strikes, 569-570, 572
relative humidity, 463
tornadoes, 307

wind chill, 263-264, 531

Work

constant rate jobs, 674

working together, 141, 143,
144,159
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To the Student

XXXii
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As you begin, you may feel anxious about the number of theorems, definitions,
procedures, and equations you encounter. You may wonder if you can learn it all
in time. Don’t worry, your concerns are normal. This text was written with you in
mind. If you attend class, work hard, and read and study effectively, you will build
the knowledge and skills you need to be successful. Here’s how you can use the text
to your benefit.

Read Carefully

When you get busy, it’s easy to skip reading and go right to the problems. Don’t! The
text provides a large number of examples and clear explanations to help you break
down the mathematics into easy-to-understand steps. Reading will provide you with
a clearer understanding, beyond simple memorization. Read before class (not after)
so you can ask questions about anything you didn’t understand. You’ll be amazed at
how much more you’ll get out of class when you do this.

Use the Features

We use many different methods in the classroom to communicate. Those methods,
when incorporated into the text, are called “features.” The features serve many
purposes, from supplying a timely review of material you learned before (just when
you need it), to providing organized review sessions to help you prepare for quizzes
and tests. Take advantage of the features and you will master the material.

To make this easier, we’ve provided a brief guide to getting the most from this
book. Refer to the “Prepare for Class,” “Practice,” and “Review” guidelines on
the first three pages of this book. Spend fifteen minutes reviewing the guide and
familiarizing yourself with the features by flipping to the page numbers provided.
Then, as you read, use them. This is the best way to make the most of your text. In
this edition, we’ve also added a handy key to the labeling of the homework exercises
so that you know what the colors and icons mean:

\. Now Work % 1. Modeling 1. Writing/Discussion éﬁCalculus Preview 3= Interactive Figure

Please do not hesitate to contact us via Math@Pearson.com with any questions,
comments, or suggestions about ways to improve this text. We look forward to
hearing from you, and good luck with all of your studies.

Best Wishes!

Michael Sullivan
Michael Sullivan I11
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