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Preface

Calculus and Its Applications, Brief Version, is designed for a one-semester course in calculus for 
students majoring in business, economics, social sciences, or health/life sciences. We have strived 
to produce the most student-oriented applied calculus text on the market. We believe that appeal-
ing to students’ intuition and writing in a direct, down-to-earth manner make this text accessible 
to any student possessing the prerequisite math skills. By presenting more topics in a conceptual 
and often visual manner and adding student self-assessment and teaching aids to this edition of the 
text, we address students’ needs better than ever before. Tapping into areas of student interest, we 
provide motivation through an abundant supply of examples and exercises rich in real-world data 
from business, economics, environmental studies, health care, and the life sciences.

New examples cover a variety of applications designed to appeal to students taking the course. 
Found in every chapter, realistic applications draw students into the discipline and help them to 
generalize the material and apply it to new situations. To further spark student interest, hundreds 
of meticulously rendered graphs and illustrations appear throughout the text, making it a favorite 
among students who are visual learners.

A course in intermediate algebra is a prerequisite to this applied calculus text, although 
“Appendix A: Review of Basic Algebra” and “Chapter R: Functions, Graphs, and Models” provide a 
sufficient foundation to unify the diverse backgrounds of most students. Note the availability of two 
different versions of this text by the same authors:

 ■ The brief version contains Chapters R–6 and is generally used for a one-semester course.
 ■ The complete Calculus and Its Applications contains Chapters R–12 and is generally used for a 

two-semester course.

New to This Edition
We welcome to this edition co-author Gene Kramer of University of Cincinnati Blue Ash. Gene’s 
primary focus was updating the contents of the MyLab Math course for the text.

This is a substantial revision of the text and its associated technology. The revisions were 
informed by feedback from users of the text and the accompanying MyLab Math course as well as 
our own classroom experiences.

New to MyLab Math
Many improvements have been made to the overall functionality of MyLab Math since the previous 
edition. However, beyond that, we have also increased and improved the content specific to this text.

 ■ All MyLab Math exercises have been reviewed and edited where necessary by author Gene Kramer 
for improved quality and fidelity to the text.

 ■ Instructors now have more exercises than ever to choose from when assigning homework. Most 
new questions are application-oriented. There are approximately 3270 assignable exercises in 
MyLab Math for this text. New exercise types include:
 • Setup and Solve exercises require students to show how they set up a problem as well as giv-

ing the solution, better mirroring what is required of students on tests.
 • Additional Conceptual Questions (labeled ACQ) provide support for assessing concepts and 

vocabulary. Many of these questions are  application-oriented.
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viii P R E FAC E

 ■ About 90% of the instructional videos are brand-new. The new videos were made using the 
latest technology and feature authors Gene Kramer and Scott Surgent along with instructors 
Mary Ann Barber (University of North Texas) and Thomas Hartfield (University of North 
Georgia).
 • The Guide to Video-Based Assignments shows which MyLab Math exercises can be assigned 

for each video. This resource is especially useful for online or flipped classes.
 ■ The suite of interactive figures has been expanded to support teaching and learning. These 

figures (created in GeoGebra) illustrate key concepts and can be manipulated by users. They 
have been designed to be used in lectures as well as by students independently.

 ■ Enhanced Sample Assignments are section-level assignments that (1) address gaps in 
precalculus skills with personalized prerequisite review, (2) help keep skills fresh with 
spaced practice of key calculus concepts, and (3) provide opportunities to work exercises 
without learning aids so that students can check their understanding. They are assignable 
and editable.

 ■ Study skills modules help students with the life skills that can make the difference between 
passing and failing.

 ■ The Graphing Calculator Manual and Excel Spreadsheet Manual, both specific to this 
course, have been updated to support the TI-84 Plus CE (color display) and Excel 2016, 
respectively. Both manuals also contain additional topics to support the course.

 ■ We heard from users that the Annotated Instructor’s Edition for the previous edition required 
too much flipping of pages to find answers, so MyLab Math now contains a downloadable 
Instructor’s Answers document—with all the answers in one place. (This augments the download-
able Instructor Solutions Manual, which contains all solutions.)

Content Updates
Our overall goals in revising the text were as follows:

 ■ Tighten language and consolidate examples and exercises whenever possible.
 ■ Help students master exponential and logarithmic functions and realize their utility by intro-

ducing them earlier and using them more often.
 ■ Bolster themes that endure throughout the book—for example, by adding material in 

Section R.3 on disjoint intervals, which is something students apply later when considering 
appropriate intervals of domain.

 ■ Incorporate spreadsheets as a means of explaining concepts, when appropriate.
 ■ Remove unnecessary or out-of-date Technology Connection features.
 ■ Add new examples or subsections to pre-existing examples or sections and reference earlier 

examples or themes wherever appropriate.

Detailed changes to each chapter are as follows:

Chapter R
 ■ In Section R.3, material on disjoint intervals, which are used elsewhere in the book, has been 

added.
 ■ In Section R.4, the presentation of lines has been reordered, building from the most basic to the 

most general form.
 ■ In Section R.5, all supply-demand curves have been revised so that price now sits on the vertical 

axis. This matches what students see in business and economics courses.
 ■ New Section R.6 provides a deeper treatment of logarithms and exponentials. Some material from 

the previous edition’s Section R.5 is used here but a significant portion is brand-new.

Chapter 1
 ■ In Section 1.1, the introduction to limits along the number line has been rewritten to explain the 

idea of left- and right-hand approaches, thus setting up the general limit approach more intuitively.
 ■ Section 1.2 contains added material on limits at infinity, to better set the stage for the introduction 

of asymptotic behavior in Chapter 3.
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 ■ In Section 1.7, composition of functions is discussed earlier, and the Extended Power Rule is 
treated as a special case of the general case. (Previously, we treated it as its own theorem.)

Chapters 2 and 3
Based on the feedback we received on the importance of exponential and logarithmic functions 
to the students in this class (particularly business students), we now introduce exponential 
and logarithmic functions (and their derivatives) in Chapter 2, then cover applications of the 
derivative in Chapter 3 (including applications involving exponential and logarithmic func-
tions). This change helps students better learn exponential and logarithmic functions by intro-
ducing them earlier and providing increased opportunities to practice and apply them in both 
chapters.

 ■ New Section 2.1 has increased coverage of how the natural base e is derived, including new exam-
ples and significant expansion of the exercise set.

 ■ Former Section 3.2 is split into two new sections (2.2 and 2.3), which discuss the derivatives of the 
natural base and natural logarithmic functions, respectively. This allowed us to add more examples 
and give greater depth to the discussion of these topics.

 ■ In Section 2.6 (formerly 3.5), discussion of models where base 10 or base e are not used has been 
expanded. We use general bases and show how one can go back and forth, the advantages of each, 
and so on.

 ■ In new Sections 3.1–3.4, exponential and logarithmic functions have been added to the curve-
sketching discussions. This is significant because we now have a richer set of examples and can go 
deeper into these topics.

 ■ Optimization questions involving exponentials and logarithms have been added to Section 3.5. We 
include some discussion of the use of spreadsheets to show how a student could “solve” a maximum–
minimum problem in this manner.

 ■ New material on linearization has been included in Section 3.6.
 ■ Exponential models are now covered in the discussion of elasticity of demand in Section 3.7, which 

includes three examples (rather than just one, as in the previous edition).
 ■ Former Section 2.8 has been split into two sections (3.8 and 3.9) to lighten the content load. 

Section 3.8 covers implicit differentiation (including a subsection on logarithmic differentiation), 
and Section 3.9 covers related rates and includes more examples than in the previous edition.

Chapters 4 and 5
 ■ Section 4.1 has increased focus on antidifferentiation as accumulation, using easy intuitive examples 

to appeal to students’ familiarity with real life.
 ■ Section 4.4 has a new subsection on moving averages.
 ■ In Section 4.6, a new example involving exponential decay provides a life sciences application.
 ■ New Section 4.7 covers numerical methods of integration.
 ■ The previous edition’s little-used section on integral tables is now Appendix E.
 ■ Section 5.1 has been expanded to include material on price ceilings, price floors, and deadweight 

loss. This material is a natural extension of the topic of consumer and producer surplus, and the 
level of mathematics is a perfect fit.

 ■ Problems in Section 5.2 have been updated with more realistic interest rates and current real-
world data.

Chapter 6
 ■ New material on differentials and tolerances is included in Section 6.2. This expands on ideas 

developed in Section 3.6.
 ■ Section 6.3 includes new content on constrained optimization in three variables, showing how a 

constraint reduces a problem to a two-variable maximum–minimum problem. This sets the stage 
for Section 6.5.

 ■ In Section 6.5, a new example (and exercises) shows how Lagrange multipliers can be used to solve 
constrained maximum–minimum problems in three variables.

 ■ Examples in Section 6.6 have been revised to eliminate unnecessary fractions.
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Our Approach
Intuitive Presentation
Although the word intuitive has many meanings and interpretations, we use it to mean “experience 
based, without proof.” Throughout the text, when a concept is discussed, its presentation is designed 
so that the students’ learning process is based on their earlier mathematical experience. This is 
illustrated by the following situations.

 ■ Within MyLab Math, students and 
instructors have access to interactive 
figures that illustrate concepts and 
allow manipulation so that students 
can better predict and understand the 
underlying concepts.

 ■ Before the formal definition of continu-
ity is presented, an informal explana-
tion is given, complete with graphs that 
take advantage of student intuition 
about ways in which a function could 
be discontinuous (see pp. 120–121).

 ■ The definition of derivative, in Chapter 1, 
is presented in the context of a discus-
sion of average rates of change  (see 
p. 139). This presentation is more acces-
sible and realistic than the strictly geo-
metric idea of slope.

 ■ When maximization problems involving volume are introduced (see pp. 318–319), a function that 
is to be maximized is derived. Instead of forging ahead with the standard calculus solution, the text 
first asks students to make a table of function values, graph the function, and then estimate the 
maximum value. This experience provides students with more insight into the problem. They 
recognize not only that different dimensions yield different volumes, but also that the dimensions 
yielding the maximum volume may be conjectured or estimated as a result of the calculations.

Timely Help for Gaps in Algebra Skills
One of the most critical factors underlying success in this course is a strong foundation in alge-
bra skills. We recognize that students start this course with varying degrees of skills, so we have 
included multiple opportunities in both the text and MyLab Math to help students target their 
weak areas and remediate or refresh the needed skills.

In the Text
 ■ Prerequisite Skills Diagnostic Test (Part A). This portion of the diagnostic test assesses skills 

refreshed in “Appendix A: Review of Basic Algebra.” Answers to the questions (provided at the back 
of the book) reference specific examples within the appendix.

 ■ Appendix A: Review of Basic Algebra. This 13-page appendix provides  examples on topics 
such as exponents, equations, and inequalities and applied problems. It ends with an exercise 
set, for which answers are provided at the back of the book so students can check their under-
standing.

 ■ Prerequisite Skills Diagnostic Test (Part B). This portion of the diagnostic test assesses 
skills that are reviewed in “Chapter R: Functions, Graphs, and Models,” and the answers (pro-
vided at the back of the book) reference specific examples in that chapter. Some instructors may 
choose to cover these topics thoroughly in class, making this assessment less critical. Other 
instructors may use some or all of the questions in this test to determine whether there is a 
need to spend time remediating before moving on with Chapter 1.
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 ■ Chapter R: Functions, Graphs, and Models. This chapter covers basic  concepts related to 
functions, graphing, and modeling. It can be an optional chapter, depending on students’ 
prerequisite skills.

In MyLab Math
You can diagnose weak prerequisite skills through built-in diagnostic quizzes. By coupling these 
quizzes with personalized homework, MyLab Math provides remediation for just those skills a student 
lacks. Even if you choose not to assign the diagnostic quizzes with personalized homework, students 
can self-remediate through videos and practice exercises provided at the objective level. MyLab Math 
provides the just-in-time help that students need, so you can focus on the course content.

Exercises and Applications
There are 4114 assignable homework exercises in this edition. A large percentage of these exercises 
are rendered algorithmically in MyLab Math. All exercise sets are enhanced by the inclusion of real-
world applications, detailed figures, and illustrative graphs. There are a variety of types of exercises, 
too, so different levels of understanding and varying approaches to problems can be assessed. In 
addition to applications, the exercise sets include Thinking and Writing, Synthesis, Technology 
Connection, and Concept Reinforcement exercises. The exercises in MyLab Math reflect the depth 
and variety of those in the printed text.

The authors also provide Quick Check exercises following selected examples to give students 
the opportunity to check their understanding of new concepts or skills as soon as they learn them 
and one skill at a time. Instructors may include these as part of a lecture as a means of gauging skills 
and gaining immediate student feedback. Answers to the Quick Check exercises are provided fol-
lowing the exercise set at the end of each section.

Relevant and factual applications drawn from a broad spectrum of fields are integrated through-
out the text as applied examples and exercises, and are also featured in separate application subsec-
tions. Applications have been updated and expanded in this edition to include even more real-world 
data. In addition, each chapter opener features an application that serves as a preview of what stu-
dents will learn in the chapter. The Index of Applications at the back of the book provides students 
and instructors with a comprehensive list of the many different fields featured in examples and 
exercises throughout the text.

The applications in the exercise sets in the text and within MyLab Math are grouped under 
headings that identify them as reflecting real-world situations: Business and Economics, Life and 
Physical Sciences, Social Sciences, and General Interest (abbreviated as BE, LS, PS, SS, and GI within 
MyLab Math). This organization allows the instructor to gear the assigned exercises to specific 
students and also allows each student to know whether a particular exercise applies to his or  
her major.

Opportunities to Incorporate Technology
This edition continues to emphasize mathematical modeling, utilizing the advantages of technology 
as appropriate. The use of Excel as a tool for solving problems has been expanded in this edition. 
Though the use of technology is optional with this text, its use meshes well with the text’s more 
intuitive approach to applied calculus.

Technology Connections
Technology Connections are included throughout the text to illustrate the use of technology, includ-
ing graphing calculators and Excel spreadsheets. Whenever appropriate, figures that simulate graphs 
or tables generated by a graphing calculator are included. The goal is to take advantage of technol-
ogy to which many students have access, wherever it makes sense, given the mathematical situation.

Four types of Technology Connections allow students and instructors to explore key ideas:

1. Lesson/Teaching—provide students with an example, followed by exercises to work within 
the lesson.

2. Checking—tell the students how to verify a solution within an example by using a graph-
ing calculator.

 P R E FAC E  xi
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3. Exploratory/Investigation—provide questions to guide students through an investigation.
4. Technology Connection Exercises—found in most section exercise sets, Chapter Review 

Exercises, and Chapter Tests.

Extended Technology Applications at the ends of all chapters use real applications and real 
data. They require a step-by-step analysis that encourages group work. More challenging in nature, 
the exercises in these features often involve the use of regression to create models on a graphing 
calculator.
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Use of Art and Color
One of the hallmarks of this text is the pervasive use of color as a pedagogical tool. Color is 
used in a methodical and precise manner that enhances the readability of the text for students 
and instructors.

 ■ When two curves are graphed using the same set of axes, one is usually red and the other 
blue, with the red graph being the curve of major importance. As in the graph to the left, 
equation labels are the same color as the curve for clarity.

 ■ When the instructions say “Graph,” the dots match the color of the curve. When dots are 
used for emphasis other than just for plotting, they are black.

 ■ Throughout the text, blue is used for secant lines and red for tangent lines (see p. 138).
 ■ Red denotes substitution in equations while blue highlights the corresponding outputs, 

and the specific use of color is carried out in related figures (see pp. 282–284).
 ■ Beginning with the discussion of integration, an amber color is used to highlight areas in 

graphs (see p. 408).

Opportunity for Review and Synthesis
Recognizing that it is often while preparing for exams that concepts gel for students, this text offers 
abundant opportunities for students to review, analyze, and synthesize recently learned concepts 
and skills.

 ■ A Section Summary precedes every exercise set to assist students in identifying the key top-
ics for each section and to serve as a mini-review.

 ■ A Chapter Summary at the end of every chapter includes a section-by-section list of key 
definitions, concepts, and theorems, with examples for further  clarification.

 ■ Chapter Review Exercises, which include bracketed references to the section in which the 
related concept is first introduced, provide comprehensive coverage and appropriate referenc-
ing of each chapter’s material.

 ■ A Chapter Test at the end of every chapter and a Cumulative Review at the end of the text give 
students an authentic exam-like environment for testing their mastery. Answers to the chapter 
tests and the Cumulative Review are at the back of the text and include section references so 
students can diagnose their mistakes while preparing for exams.
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MyLab Math Online Course  
for Calculus and Its Applications,  
Brief Version, 12th edition
(access code required)

MyLab™ Math is available to accompany Pearson’s market-leading text offerings. To give 
students a consistent tone, voice, and teaching method, each text’s flavor and approach 
are tightly integrated throughout the accompanying MyLab Math course, making 
learning the material as seamless as possible.

PREPAREDNESS
One of the biggest challenges in applied calculus courses is making sure students are adequately 
prepared with the prerequisite skills needed to successfully complete their course work. MyLab Math 
supports students with just-in-time remediation and key-concept review.

Integrated Review
The MyLab Math course contains pre-made, assignable quizzes to assess the prerequisite skills 
needed for each chapter, plus personalized remediation for any gaps in skills that are identified. Each 
student, therefore, receives just the help that he or she needs—no more, no less.

NEW! Study Skills Modules
Study skills modules help students with the life skills that can make the difference between passing 
and failing.

DEVELOPING DEEPER UNDERSTANDING
MyLab Math provides content and tools that help students build a deeper understanding of course 
content than would otherwise be possible.

Exercises with Immediate 
Feedback
The approximately 3270 homework and 
practice exercises for this text regenerate 
algorithmically to give students unlimited 
opportunity for practice and mastery. 
MyLab Math provides helpful feedback 
when students enter incorrect answers 
and includes several optional learning 
aids: Help Me Solve This, View an 
Example, Video, and Textbook (links  
to the eText). All exercises have been 
reviewed and edited for this edition by 
author Gene Kramer.

pearson.com/mylab/math
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pearson.com/mylab/math

EXPANDED! Interactive Figures
An expanded full suite of interactive figures 
illustrate key concepts and allow manipulation. 
They are designed to be used in lecture as well 
as by students independently.

UPDATED! Graphing Calculator and Excel Spreadsheet Manuals (downloadable)
Graphing Calculator Manual by Chris True, University of Nebraska
Excel Spreadsheet Manual by Stela Pudar-Hozo, Indiana University–Northwest
These manuals, both specific to this course, have been updated to support the TI-84 Plus CE (color 
display) and Excel 2016, respectively. Instructions are ordered by mathematical topic. 

Student’s Solutions Manual (softcover or downloadable)
ISBN: 0-13-516568-7 | 978-0-13-516568-3
The Student’s Solutions Manual contains worked-out solutions to all the odd-numbered exercises and all 
Chapter Test exercises. This manual is available in print and can be downloaded from within MyLab Math.

A Complete eText
Students get unlimited access to the eText within any MyLab Math course using that edition of the 
textbook. The Pearson eText app allows existing subscribers to access their titles on an iPad or 
Android tablet for either online or offline viewing.
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NEW! Setup and Solve Exercises
These exercises require students to show how they 
set up a problem as well as giving the solution, 
better mirroring what is required on tests.

NEW! Additional Conceptual Questions
Additional Conceptual Questions provide support 
for assessing concepts and vocabulary. Many of 
these questions are application-oriented. They are 
clearly labeled ACQ in the Assignment Manager.

NEW! Enhanced Sample Assignments
These assignments include just-in-time prerequisite review, help keep skills fresh with spaced practice of key 
concepts, and provide opportunities to work exercises without learning aids so that students can check their 
understanding. They are assignable and editable within MyLab Math.

EXPANDED! Instructional Videos
About 90% of the instructional videos are brand-
new. The new videos were made using the latest 
technology and feature authors Gene Kramer and 
Scott Surgent along with instructors Mary Ann 
Barber (University of North Texas) and Thomas 
Hartfield (University of North Georgia). In addition, 
there are MathTalk videos that highlight applications 
of the content of the course to business and are 
supported by assignable exercises.
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pearson.com/mylab/math

Comprehensive Gradebook
The gradebook includes enhanced reporting functionality 
such as item analysis and a reporting dashboard to  
allow you to efficiently manage your course. Student 
performance data is presented at the class, section, and 
program levels in an accessible, visual manner, providing 
the information you need to keep your students on track.

SUPPORTING INSTRUCTION
MyLab Math comes from an experienced partner with educational expertise 
and an eye on the future. It provides resources to help you assess and 
improve students’ results at every turn and unparalleled flexibility to create  
a course tailored to you and your students.

NEW! Learning Catalytics™
Now included in all MyLab Math courses, this student response tool  
uses students’ smartphones, tablets, or laptops to engage them in more 
interactive tasks and thinking during lecture. Learning Catalytics fosters 
student engagement and peer-to-peer learning with real-time analytics. 
Access pre-built exercises created specifically for this course.

TestGen®
TestGen (www.pearson.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. TestGen is algorithmically based, 
allowing instructors to create multiple but equivalent versions of the same question or test with the click 
of a button. Instructors can also modify test bank questions or add new questions. The software and test 
bank are available for download from Pearson’s online catalog at www.pearson.com. The questions are 
also assignable in MyLab Math.

Instructor’s Solutions Manual and NEW! Instructor’s Answers (downloadable)
Solutions Manual ISBN: 0-13-518244-1 | 978-0-13-518244-4
Answers ISBN: 0-13-52249-7 | 978-0-13-522497-7
The Instructor’s Solutions Manual contains worked-out solutions to all text exercises. The Instructor’s 
Answers contain just the answers to exercises. Both of these can be downloaded by instructors only 
from within MyLab Math or from Pearson’s online catalog at www.pearson.com.

Accessibility
Pearson works continuously to ensure our products are as accessible as possible to all students. We are 
working toward achieving WCAG 2.0 Level AA and Section 508 standards, as expressed in the Pearson 
Guidelines for Accessible Educational Web Media, www.pearson.com/mylab/math/accessibility. Please 
see the “Accessibility” tab within the MyLab Math course for accessible student resources for this text.
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PowerPoint® Lectures (downloadable)
Slides contain presentation resources such as key concepts, examples, 
definitions, figures, and tables from this text. They can be downloaded from 
within MyLab Math or from Pearson’s online catalog at www.pearson.com.
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