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To the Student

As you begin, you may feel anxious about the number of theorems, definitions,
procedures, and equations. You may wonder if you can learn it all in time. Don’t
worry—your concerns are normal. This textbook was written with you in mind. If you
attend class, work hard, and read and study this text, 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 has 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 if you do this.

Use the Features

I 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 providing 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 text. Refer to “Prepare for Class,” “Practice,” and “Review” at the front of the
text. 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.

Please do not hesitate to contact me through Pearson, with any questions,
comments, or suggestions for improving this text. I look forward to hearing from
you, and good luck with all of your studies.

Best Wishes!

WNichael Sullivar
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Prepare for Class “Read the Book”

Feature Description
Every Chapter Opener begins with . . .
Chapter-Opening

Topic & Project
with a related project.

Internet-based  The projects allow for the integration

Project

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

2 objectives. Objectives also appear in
the text where the objective is covered.

Sections contain . ..
PREPARING FOR

THIS SECTION concepts to review with page numbers.
Now Work the Problems that assess whether you have
‘Are You Prepared? the prerequisite knowledge for the
Problems upcoming section.

A= These follow most examples and direct
Now Wor you to a related exercise.

PROBLEMS
WARNING Warnings are provided in the text.

Exploration and
Seeing the Concept

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

In Words

é& Calculus
T e 2Y [hese examples provide "how-to
instruction by offering a guided,

step-by-step approach to solving a
problem.

of select definitions and theorems.

These appear next to information
essential for the study of calculus.

0 These examples and problems require

you to build a mathematical model

Model It! Examples

d Probl
andrroblems marked by purple headings.

NEW! These margin notes provide a just-in-
time reminder of a concept needed
now, but covered in an earlier section

” Need to Review?
.

of the book. Each note is back-
referenced to the chapter, section
and page where the concept was
originally discussed.

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

of spreadsheet technology that you wiill
need to be a productive member of the

Most sections begin with a list of key

These provide alternative descriptions

from either a verbal description or data.
The homework Model It! problems are

Benefit Page

The project lets you apply what you learned to 294
solve a problem related to the topic.

The projects give you an opportunity to 396
collaborate and use mathematics to deal with
issues of current interest.

These focus your study by emphasizing 319
what’s most important and where to find it.

Ever forget what you've learned? This feature 315
highlights previously learned material to

be used in this section. Review it, and you'll

always be prepared to move forward.

Not sure you need the Preparing forThis Section 315, 326
review? 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.

322,327

These point out common mistakes and help 349
you to avoid them.

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

310, 335

Does math ever look foreign to you? This 332
feature translates math into plain English.

Pay attention-if you spend extra time now, 90, 299,
you'll do better later! 322

With each step presented on the left and the 261
mathematics displayed on the right, you can
immediately see how each step is used.

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 to find a
solution to the problem.

339, 368

Sometimes as you read, you encounter a word or 308
conceptyou know you've seen before, but don't

remember exactly what it means. This feature will

pointyou 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.



Practice “Work the Problems”

Feature

‘Are You Prepared?’
Problems

Concepts and
Vocabulary

Skill Building

Applications and
Extensions

Challenge Problems

Explaining Concepts:
Discussion and
Writing

Retain Your

Knowledge

Now Work

Review Exercises

Description

These assess your retention of the
prerequisite material you’ll need. Answers
are given at the end of the section
exercises. This feature is related to the
Preparing forThis 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 allow you to apply your
skills to real-world problems.They also
allow 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” problems
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 a pencil and
orange numbers.

Every chapter concludes with a
comprehensive list of exercises to pratice.
Use the list of objectives to determine the
objective and examples that correspond
to the problems.

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!

It is difficult to learn math without
knowing the language of mathematics.
These problems test your understanding
of the formulas and vocabulary.

It's important to dig in and develop your
skills. These problems provide you with
ample opportunity to do so.

You will see that the material learned
within the section has many uses in
everyday life.

Are you a student who likes being
challenged? Then the Challenge Problems
are for you! Your professor might also
choose to assign a challenge problem as
a group project. The ability to work with

a team is a highly regarded skill in the
working world.

To verbalize an idea, or to describe

it clearly in writing, shows real
understanding. These problems nurture
that understanding. Many are challenging,
but you’ll get out what you put in.

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

is difficult. This practice helps you
remember.

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.

Work these problems to ensure that
you understand all the skills and
concepts of the chapter. Think of it as a
comprehensive review of the chapter.

Page
332, 340

326

326-328

329-331

331

331

331

324, 325

391-394



Review “Study for Quizzes and Tests”

Feature

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

Things to Know

You Should Be Able
to...

Review Exercises

Chapter Test

Cumulative Review

Chapter Projects

Internet-Based
Projects

Description

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

Contains a complete list of objectives

by section, examples that illustrate the
objective, and practice exercises that test
your understanding of the objective.

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

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

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 RetainYour
Knowledge problems, you will be ready
for the final exam.

The Chapter Projects apply to what you've
learned in the chapter. Additional projects
are available on the Instructor’s Resource
Center (IRC).

In selected chapters, a Web-based project
is given.

Benefit

Review these and you’ll know the most
important material in the chapter!

Do the recommended exercises and you'll
have mastered the key material. If you
get something wrong, go back and work
through the objective listed and try again.

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

Be prepared. Take the sample practice
test under test conditions. This will get
you ready for your instructor’s test. If you
get a problem wrong, you can watch the
ChapterTest Prep Video.

These problem sets are really important.
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.

The Chapter Projects give you an
opportunity to use what you've learned

in the chapter to the opening topic. If your
instructor allows, these make excellent
opportunities to work in a group, which is
often the best way to learn math.

These projects give you an opportunity to
collaborate and use mathematics to deal
with issues of current interest by using
the Internet to research and collect data.
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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.

Flagship Series, Eleventh Edition

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: College Algebra, Algebra &
Trigonometry, Trigonometry: A Unit Circle Approach, Precalculus.

Enhanced with Graphing Utilities Series, Seventh Edition

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 Flagship Series, while the emphasis on
understanding concepts and building strong skills is maintained: College Algebra,
Algebra & Trigonometry, Precalculus.

Concepts through Functions Series, Fourth Edition

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. The approach supports the Rule of Four, which states that
functions can be 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: College Algebra; Precalculus, with a
Unit Circle Approach to Trigonometry, Precalculus, with a Right Triangle Approach
to Trigonometry.



The Flagship Series

College Algebra, Eleventh Edition

This text provides a contemporary approach to college algebra, with three chapters
of review material preceding the chapters on functions. Graphing calculator usage
is provided, but is optional. After completing this book, a student will be adequately
prepared for trigonometry, finite mathematics, and business calculus.

Algebra & Trigonometry, Eleventh Edition

This text contains all the material in College Algebra, but also develops the
trigonometric functions using a right triangle approach and shows how it relates 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, sequences, induction, and the binomial theorem
are also presented. Graphing calculator usage is provided, but is optional. After
completing this book, a student will be adequately prepared for finite mathematics,
business calculus, and engineering calculus.

Precalculus, Eleventh Edition

This text contains one review chapter before covering the traditional precalculus
topics of polynomial, rational, exponential, and logarithmic functions and their
graphs. The trigonometric functions are introduced using a unit circle approach
and showing how it relates 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 provided, but is optional.
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 book, a
student will be adequately prepared for finite mathematics, business calculus, and
engineering calculus.

Trigonometry: a Unit Circle Approach, Eleventh Edition

This text, designed for stand-alone courses in trigonometry, develops the
trigonometric functions using a unit circle approach and shows how it relates to
the right triangle approach. Vectors in the plane and in space, including the dot
and cross products, are presented. Graphing techniques are emphasized, including
a thorough discussion of polar coordinates, parametric equations, and conics using
polar coordinates. Graphing calculator usage is provided, but is optional. After
completing this book, a student will be adequately prepared for finite mathematics,
business calculus, and engineering calculus.
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Preface to the Instructor

s a professor of mathematics at an urban public

university for 35 years, I understand the varied needs of

precalculus students. Students range from being
underprepared with little mathematical background and a
fear of mathematics, to being highly prepared and motivated.
For some, this is their final course in mathematics. For others,
itis preparation for future mathematics courses. I have written
this text with both groups in mind.

A tremendous benefit of authoring a successful series
is the broad-based feedback I receive from instructors and
students who have used previous editions. I am sincerely
grateful for their support. Virtually every change to this
edition is the result of their thoughtful comments and
suggestions. I hope that I have been able to take their
ideas and, building upon a successful foundation of the
tenth edition, make this series an even better learning and
teaching tool for students and instructors.

Features in the Eleventh Edition

A descriptive list of the many special features of
Precalculus 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 it and to discuss it with your students at the
beginning of your course. My experience has been that
when students use these features, they are more successful
in the course.

e Updated! Retain Your Knowledge Problems These
problems, which were new to the previous edition, are
based on the article “To Retain New Learning, Do the
Math,” published in the Edurati Review. In this article,
Kevin Washburn suggests that “the more students are
required to recall new content or skills, the better their
memory will be.” The Retain Your Knowledge problems
were so well received that they have been expanded
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. These are
easily identified by the calculus icon (£). All answers to
Retain Your Knowledge problems are given in the back
of the text and all are assignable in MyLab Math.

¢ Guided Lecture Notes Ideal for online, emporium/
redesign courses, inverted classrooms, or traditional
lecture classrooms. These lecture notes help students take
thorough, organized, and understandable notes as they
watch the Author in Action videos. They ask students to
complete definitions, procedures, and examples based on
the content of the videos and text. In addition, experience
suggests that students learn by doing and understanding
the why/how of the concept or property. Therefore, many
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sections will have an exploration activity to motivate
student learning. These explorations introduce the topic
and/or connect it to either a real-world application or
a previous section. For example, when the vertical-line
test is discussed in Section 2.2, after the theorem
statement, the notes ask the students to explain why the
vertical-line test works by using the definition of a
function. This challenge helps students process the
information at a higher level of understanding.

Ilustrations Many of the figures have captions to help
connect the illustrations to the explanations in the body
of the text.

Graphing Utility Screen Captures In several instances we
have added Desmos screen captures along with the TI-84
Plus C screen captures. These updated screen captures
provide alternate ways of visualizing concepts and making
connections between equations,data and graphs in full color.

Chapter Projects, which apply the concepts of each
chapter to a real-world situation, have been enhanced to
give students an up-to-the-minute experience. Many of
these projects are new, requiring the student to research
information online in order to solve problems.

Exercise Sets The exercises in the text have been
reviewed and analyzed, some have been removed, and
new ones have been added. All time-sensitive problems
have been updated to the most recent information
available. The problem sets remain classified according
to purpose.

The ‘Are You Prepared?’ problems have been
improved to better serve their purpose as a just-in-time
review of concepts that the student will need to apply in
the upcoming section.

The Concepts and Vocabulary problems have been
expanded to cover each objective of the section. These
multiple-choice, fill-in-the-blank, and True/False exercises
have been written to also serve as reading quizzes.

Skill Building problems develop the student’s
computational skills with a large selection of exercises
that are directly related to the objectives of the section.
Mixed Practice problems offer a comprehensive
assessment of skills that relate to more than one objective.
Often these require skills learned earlier in the course.

Applications and Extensions problems have been
updated. Further, many new application-type exercises
have been added, especially ones involving information
and data drawn from sources the student will recognize,
to improve relevance and timeliness.

At the end of Applications and Extensions, we
have a collection of one or more Challenge Problems.
These problems, as the title suggests, are intended to
be thought-provoking, requiring some ingenuity to
solve. They can be used for group work or to challenge
students.



The Explaining Concepts: Discussion and Writing
exercises provide opportunity for classroom discussion and
group projects.

Updated! Retain Your Knowledge has been improved
and expanded. The problems are based on material learned
earlier in the course, especially calculus-related material.
They serve to keep information that has already been
learned “fresh” in the mind of the student.

NEW Need to Review? 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 includes a
reference to the chapter, section and page where the concept
was originally discussed.

Content Changes to the 11" edition

e Challenge Problems have been added in most
sections at the end of the Application and Extensions
exercises. Challenge Problems are intended to be
thought-provoking problems that require some
ingenuity to solve. They can be used to challenge
students or for group work.

e Need to Review? These margin notes provide a
just-in-time review for 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.

e Additional Retain Your Knowledge exercises, whose
purpose is to keep learned material fresh in a student’s
mind, have been added to each section. Many of these
new problems preview skills required for calculus or for
concepts needed in subsequent sections.

¢ Desmos screen captures have been added throughout
the text. This is done to recognize that graphing
technology expands beyond graphing calculators.

e Examples and exercises throughout the text have been
augmented to reflect a broader selection of STEM
applications.

e Concepts and Vocabulary exercises have been

expanded to cover each objective of a section.

e Skill building exercises have been expanded to assess a
wider range of difficulty.

e Applied problems and those based on real data have
been updated where appropriate.
Appendix A

e Section A.10 Objective 3 now includes rationalizing the
numerator

o NEW Example 6 Rationalizing Numerators
o Problems 69-76 provide practice.

e Section A.10 Exercises now include more practice in
simplifying radicals

Chapter 1

e NEW Section 1.2 Example 9 Testing an Equation for
Symmetry
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e Section 1.3 has been reorganized to treat the
slope-intercept form of the equation of a line before
finding an equation of a line using two points.

Chapter 2
e NEW Section 2.1 Objective 1 Describe a Relation
e NEW Section 2.2 Example 4 Expending Energy

e NEW Section 2.4 Example 4 Analyzing a
Piecewise-defined Function

e 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.

Chapter 3

e Section 3.3 introduces the concept of concavity for a
quadratic function

e NEW Section 3.3 Example 3 Graphing a Quadratic
Function Using Its Vertex, Axis, and Intercepts

e Section 3.3 Example 8 Analyzing the Motion of a
Projectile (formerly in Section 3.4)

e NEW Section 3.4 Example 4 Fitting a Quadratic Function
to Data

Chapter 4

e Section 4.1 has been revised and split into two sections:
© 4.1 Polynomial Functions
o 4.2 Graphing Polynomial Functions; Models

e NEW Section 4.2 Example 2 Graphing a Polynomial
Function (a 4th degree polynomial function)

Chapter 5

e Section 5.2 now finds and verifies inverse functions
analytically and graphically.

Chapter 6

e NEW Section 6.1 Example 6 Field Width of a Digital
Lens Reflex Camera Lens

e Section 6.4 and 6.5 were reorganized for increased clarity.

Chapter 7

e Sections 7.1 and 7.2 were reorganized for increased
clarity.

Chapter 9

e Section 9.3 The complex plane; DeMoivre’s Theorem,
was rewritten to support the exponential form of a
complex number.

o Euler’s Formula is introduced to express a complex
number in exponential form.

o The exponential form of a complex number is used to
compute products and quotients.

o DeMoivre’s Theorem is expressed using the
exponential form of a complex number.

o The exponential form is used to find complex roots.
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Chapter 11

e NEW Section 11.5 Example 1 Identifying Proper and
Improper Rational Expressions

Using the Eleventh 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 Precalculus
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 figure
below) and can be omitted without loss of continuity.

10.1—10.4

Appendix A 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.

Chapter 1 Graphs
This chapter lays the foundation for functions.

Chapter 2 Functions and Their Graphs
Perhaps the most important chapter. Section 2.6 is optional.

Chapter 3 Linear and Quadratic Functions
Topic selection depends on your syllabus. Sections 3.2
and 3.4 may be omitted without loss of continuity.
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Get the Most Out of MyLab
MyLab Mathffl

Math courses are continuously evolving to help today’s students succeed. It's
more challenging than ever to support students with a wide range of
backgrounds, learner styles, and math anxieties. The flexibility to build a course
that fits instructors’individual course formats—with a variety of content options
and multimedia resources all in one place—has made MylLab Math the
market-leading solution for teaching and learning mathematics since its inception.

Preparedness

One of the biggest challenges in College Algebra, Trigonometry, and

Precalculus is making sure students are adequately prepared with prerequisite

knowledge. For a student, having the essential algebra skills upfront in this

course can dramatically increase success.

+ MyLab Math with Integrated Review can be used in corequisite courses, or
simply to help students who enter without a full understanding of prerequisite
skills and concepts. Integrated Review provides videos on review topics with
a corresponding worksheet, along with premade, assignable skills-check
quizzesand personalized review homeworkassignments. Integrated Review
is now available within all Sullivan 11th Edition MyLab Math courses.

Assignments

10/18/19 @ Chapter 4 Skills Check
11:59pm

1011819 = | @ Chapter 4 Skills Review Homework
11:59pm

04/01/20 @ Chapter 5 Skills Check
11:59pm

04/01/20 - @ Chapter 5 Skills Review Homework
11:59pm

09/14120 @ Chapter 6 Skills Check
11:59pm

09/14720 P~ | @ Chapter 6 Skills Review Homework
11:59pm

https://mim.pearson.com/global/
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Resources for Success
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MyLab

MyLab Math Online Course for Precalculus,

11th Edition by Michael Sullivan (access code required)

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

experience.

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.

c The corresponding Guided
Lecture Notes assist students in taking
thorough, organized, and understandable
notes while watching Author in Action
videos.

0

félsnaw Unit Gircle ¢ : Show Key Points on Graph of the Cosine Function

5 |W) Show Graph of the Casine Function

Angle in Radians = 0 rad
Angle in Degrees = 0°

. ﬂNote : Rounded to Nearest Degree
0,

L1, 0)

" Fo

The cosine function takes as input

an angle @ and outputs the r-coordinate
of the unit circle.

cos0rad =1

Retain Your Knowledge Exercises

Retain Your Knowledge

Exercises, assignable in MyLab Math,
improve students' recall of concepts
learned earlier in the course. New for the
11th Edition, additional exercises will be
included that will have an emphasis on
content that students will build upon in
the immediate upcoming section.

EXAMPLE

Finding the Exact Value of a Logarithmic Expression

(a) log, 81+ 4 (b)logzé
!j=!ogax means ay=’X

2%=2

Uﬁr_- 1031‘:3

Guided Visualizations

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

~ Retain Your Knowledge

Problems 154-162 are based on material keamed earlier in the course. The purpose of these problems is o keep the material fresh in

2 that you are better prepared for the final exam.

159, Determine what sumber shosld be added 10 complete the

Oandy 0. Express the i

answer so that all expo
155, The lengths of the legs
b = 15. Find the hypot
156. Solve the cquation: (x — 3)? + 25 =

3, 3
A4y
4 fd
160, Multiply and simplify the resull.
£-16  x4+2
{3 -2ven + 2Ve) P+rbr+ 8 16=4x t
157. Solve [2x = 5| + 7 < 10, Express the answer using st

Botation or interval notation. Groph the solstion set B6E Retkomai s demominatos

158. Determine the domain of the variable x in the VEFLFVE oo
3 : Vi+sl-Vx

Vo PR 162 Solve:x - SV +6=0 [4,9)

https://mim.pearson.com/global/
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Instructor Resources

Online resources can be downloaded from the
Instructor Resource Center.

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

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

Powerpoint® Lecture Slides
Fully editable slides correlate to the textbook.

Mini Lecture Notes
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.

Resources for Success

‘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, Ill. All video is 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. These are available in MyLab Math
and on YouTube.

Guided Lecture Notes

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/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 can
also be packaged with the text and the MyLab Math
access code.

https://mim.pearson.com/global/
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Applications Index

4& Calculus, 428, 457, 476, 571,
589, 621, 645, 659

absolute maximum/minimum in, 113

area under a curve, 147,498, 722, 736, 812

average rate of change in, 116,233,353,
464,499,504, 515,523,581, 667,699,
749,770, 862

carrying a ladder around a corner,
464,513

composite functions in, 299

concavity test, 191, 844

critical numbers, 862

difference quotient in, 90, 97, 147,204, 226,
331,353,370, 411, 442,534,709, 749,
829

discontinuous functions, 259

e*in, 323,861

factoring in, 345, 498, 770, 844

functions approximated by polynomial
functions in, 233

increasing/decreasing functions in, 111,
191, 226,736, 837

Intermediate Value Theorem, 276, 837

maxima/minima in, 113, 171, 381, 442

maximizing projectile range, 540, 545

maximizing rain gutter construction, 545

partial fraction decomposition, 868, 885,
902,911

perpendicular lines, 795, 820

radians in, 400

rationalizing numerators, 795

secant line in, 116, 171, 370, 515

second derivative, 902

simplifying in, 571

Simpson’s rule, 200

Snell’s Law of Refraction, 514

tangent line, 594, 595, 604, 636

trigonometric expressions and functions,
502,512,522,536,538-539, 543, 546,
549,551,699, 722, 885

Acoustics

amplifying sound, 392
loudness of sound, 343, 394
loudspeaker, 603

sonic boom, 721

tuning fork, 603, 604
whispering galleries, 705-706

Aerodynamics
modeling aircraft motion, 687

Aeronautics
fighter jet design, 593

Agriculture

farm management, 843
farm workers in U.S., 380

30

field enclosure, 828
grazing area for cow, 594
milk production, 387
minimizing cost, 843
removing stump, 658-659

Air travel

bearing of aircraft, 568

distance between two planes, 149

frequent flyer miles, 579

holding pattern, 456, 513

parking at O’Hare International
Airport, 131

revising a flight plan, 586

sonic boom, 721

speed and direction of aircraft, 653, 657

Archaeology

age of ancient tools, 373-374
age of fossil, 379

age of tree, 379

date of prehistoric man’s death, 393

Architecture

brick staircase, 868, 893

Burj Khalifa building, A15
Flatiron Building, 593

floor design, 866, 893
football stadium seating, 867
mosaic design, 868, 893
Norman window, 198, A20
parabolic arch, 198
racetrack design, 708

special window, 198,206
stadium construction, 868
vertically circular building, 77
window design, 198

Area. See also Geometry

of Bermuda Triangle, 593

under a curve, 498

of isosceles triangle, 545

of portion of rectangle outside of
circle, 410

of sector of circle, 405, 408

of segment of circle, 606

for tethered dog to roam, 410

of windshield wiper sweep, 408

Art

fine decorative pieces, 426

Astronomy

angle of elevation of Sun, 567
distances in, 568, 861
Halley’s comet, 736

International Space Station (ISS), 749

parallax, 568

planetary orbits
Earth, 708
elliptical, 708
Jupiter, 708
Mars, 708
Mercury, 736
Pluto, 708

radius of Moon, 427

Aviation

modeling aircraft motion, 687
orbital launches, 767
speed of plane, A72

Biology
alcohol and driving, 339, 344
bacterial growth, 372-373, 386
E-coli, 120, 162
blood types, 901
bone length, 206207
cricket chirp rate and temperature, 199
healing of wounds, 329, 343
lung volume, 442
maternal age versus Down syndrome, 177
muscle force, 658
yeast biomass as function of time, 385

Business

advertising, 106, 178, 207
automobile production, 301, 783
blending coffee, A70
checkout lines, 920
clothing store, 923
commissions, 206
cookie orders, 848
cost
of can, 255,258
of commodity, 301
of manufacturing, 266, 836, A13, A69
marginal, 191, 206
minimizing, 206, 843, 848
of printing, 230-231
of production, 120, 301, 810, 848
of transporting goods, 132
cost equation, 105
cost function, 170
customer wait times, 257
demand equation, 206, 292
depreciation, 294, 344
discount pricing, 302
drive-thru rate
at Burger King, 325
at Citibank, 329, 343
at McDonald’s, 329-330
equipment depreciation, 878
expense computation, A71
farm workers in U.S., 380
inventory management, 152





