
 
Our Vision for this Textbook 

 

Calculus serves as the mathematical entry to science, engineering, and often business, yet for many 
it stands as an impediment rather than a gateway.  The resulting challenge may lead to second- or 
third-choice majors. Our simple goal with this textbook is to make calculus accessible to every 
student who wishes to discover its beauty and power. Keys to successful preparation for calculus are 
the development of calculation skills and growth in mathematical sophistication. We present these 
as an integrated whole because neither alone is sufficient. Fostering success in mathematics remains 
our passion, and we hope you see this passion in every page of the textbook.  

Course Challenges for Precalculus 

Challenge: Students entering calculus have inadequate calculation skills. 

Response: We hone the calculation skills of students through a wide variety of examples 
and exercises. Each example includes a thorough solution and the Try It Yourself feature, 
which allows students to practice calculations themselves rather than just view the 
authors’ work. This active participation in the learning process is crucial to the proper 
development of calculation skills. 

Challenge: Students entering calculus are not properly prepared for the intellectual challenges they 
face. The fundamental ideas of calculus are far more sophisticated than most students have 
encountered in earlier courses. 

Response: Our textbook includes an informal and intuitive presentation of limits and rates 
of change, which we interpret in terms of the graph. These ideas are not an add-on at the 
end of the book. Rather, they are introduced early and are incorporated wherever 
appropriate throughout the text. Students are presented from the beginning with the 
dynamic view of functions and their graphs that is essential in any calculus course. 

Challenge: Precalculus students face a bewildering variety topics that may seem unrelated. 

Response: Rates of change, limits, and a dynamic view of functions tie together the topics 
in our textbook and drive their organization. Further, we confine our presentation to the 
topics essential for calculus and in so doing present students with a more succinct,  less 
intimidating text. Finally, the last chapter of the text serves as a capstone that summarizes 
the course, showing the unifying concepts and serving  as a springboard into calculus. 

Challenge: Many precalculus students do not see the utility of the course. 

Response: Our book has an extensive collection of applications exercises. Many of these 
are taken from the scientific literature and include appropriate references, showing actual 
applications of the concepts developed in the text. In addition, most sections of the text 
include a subsection presenting models and applications. 

 

 



 
 

A Letter to Students 

One of the most important events in the history of mathematics was the invention of calculus by 
Isaac Newton (1642-1727) and Wilhelm Leibniz (1646-1716). Calculus, which can be defined as the 
science of change, opened the way for the development of physics and modern science and 
engineering. We wrote this textbook as a roadmap that will serve as your gateway to this most 
important of all mathematical innovations.  

Your earlier courses in mathematics likely had a static focus: Variables like x and y were unchanging 
throughout a given problem, and you were expected to manipulate them according to certain rules. 
In this textbook, by contrast, you will experience a dynamic view of mathematics. By this we mean 
that we will ask how the variable y changes when the variable x changes, and so a function and its 
graph will be studied to illustrate how the variables change. An integral step in preparing for calculus 
is understanding the fundamental ideas embodied in a dynamic view of functions. In Chapter 1 of 
this textbook, we introduce the concepts of limit and rates of change. Although these ideas are 
sophisticated, we present them in a way that we believe will be intuitive and understandable, and we 
revisit them throughout the chapters. For example, straight lines—which will be familiar to 
students--are presented here as graphs of functions having a constant rate of change. Once you 
master the concepts of limit and rates of change, you will have access to new and more effective 
ways to understand functions and their graphs and you will be ready for the challenges of calculus. 

This textbook, like any other, can only help you if you use it. We have written this book for you, not 
your instructor, and you can be successful only if you actively participate in the learning process. The 
roadmap shows how the chapter topic fits into the big picture of the book and explains why a topic is 
covered and what is covered. This visual feature will help you to read carefully and thoughtfully  

Each section begins with a list of learning objectives and is organized to facilitate effective study.  The 
narrative is punctuated with three types of high-lighted boxes: 

● Concepts to Remember summarize key ideas for easy reference.  You will find these useful 
when you attack the exercises at the end of the section. 

● Laws of Mathematics display important mathematical theorems.  These often codify the 
results of mathematical derivations in the narrative. 

● Step-by-step strategy provides clear paths for solving specific types of problems. 

You will find many worked examples for each section that illustrate the ideas presented there and 
that provide real-world applications.  These worked examples are followed by Try It Yourself 
exercises, which give you an opportunity to work through a similar problem on your own.  Answers 
are provided at the end of the section, so you can check your success as you work through the 
material.  The Try It Yourself exercises should be considered as stop signs, which should not be 
passed before successful completion. 

As you proceed through the section you will encounter Extend Your Reach questions.  These are not 
intended as questions you should be able to answer easily on your own.  Rather, they are designed 
to promote active learning and lively classroom discussion. 

Each section ends with a generous collection of exercises of several types.  Your instructor will select 
from these as a key part of your homework: 



 
● Check Your Understanding are short-answer questions that are designed to check your 

readiness to proceed. 
● Skill Building provide straightforward practice with the ideas presented in the section. 
● Problems focus on mastery of the section content. 
● Models and Applications are real-world applications that use the ideas in the section.  Many 

of these are taken from scientific literature. 
● Challenge Exercises for Individuals and Groups are intended for you to solve with your 

friends and classmates. 
● Review and Refresh is a collection of exercises from previous sections, designed to keep 

earlier material fresh in your mind. 

A religiously followed study schedule devoted to the exercises assigned by your Instructor is the key 
to success in this, and any other, mathematics course. Beyond regular class attendance, such a 
schedule should include specific time after each class meeting set aside for study and work on 
exercises.  Many will find it profitable to work with a group of friends. 

We hope you enjoy your experience with this text, and we are always interested in hearing about 
ways that it can be improved. 

--Bruce Crauder, Benny Evans, Alan Noell 

 
 

Letter to the Instructor 

Students entering calculus find their calculation skills challenged at the same time they are faced 
with new, sophisticated mathematical ideas. Although every precalculus textbook, including this one, 
addresses calculation issues, this book also prepares students for the new ideas they will encounter 
in calculus. For example, limits are a complicated mathematical tool, and a rigorous development of 
rates of change depends on an understanding of the limit. To make this easier for students first 
encountering the concepts, in this book we present rates of change and limits at infinity in an 
intuitive way that will be accessible to precalculus students. These bedrock concepts, then, pave the 
way to success in understanding their more sophisticated cousins in calculus.  

There are no difficult limit calculations in this textbook, nor does the rigorous definition appear. 
Rather, in Chapter 1 limits at infinity are introduced as a descriptive tool. For example, 

 means that the right tail-end of the graph of   approaches the x−axis. 
The concept of a limit is used throughout the textbook. For example, asymptotes of rational 
functions are naturally associated with limits, and the long-term behavior of the natural logarithm is 
described using ln x→∞ as x→∞. 

Derivatives are presented in an intuitive way, not calculated. Instead, rates of change are presented 
as slopes of intuitively understood tangent lines. With this approach, students can easily grasp the 
idea that a positive rate of change indicates an increasing function, a negative rate of change 
indicates a decreasing function, and extrema may occur where the rate of change is zero. To enforce 
the primacy of the concept, we incorporate ideas from rates of change wherever appropriate in 



 
Chapters P-9. The book concludes with a unique, capstone Chapter 10, which serves as a launch 
point into calculus. Chapter 10 highlights the fact that properties of functions can be deduced from 
information about their rate of change. 

Furthermore, rates of change drive the organization of this textbook. In particular, linear functions 
are presented in Chapter 3 as functions that have a constant rate of change. This organization allows 
for a natural progression that groups linear functions with exponential functions that have a 
constant proportional rate of change. In simplistic terms, linear functions change by constant sums 
while exponential functions change by constant multiples;  we use these features to show these 
functions as models of natural phenomena. 

Another unique feature of this textbook is the flexibility of its presentation of trigonometry. Some 
textbooks use right triangles to introduce trigonometric functions and then extend the functions via 
the unit circle. Other textbooks use the reverse order. We present both versions of the chapter in 
this textbook, allowing instructors to choose the path they find appropriate. Instructors who prefer 
to begin with the unit circle will use Chapter 6C, and those who prefer to begin with right triangles 
will use Chapter 6T instead. (No one will use both.) 

As much as is practical, throughout the textbook we provide applications that are taken from real 
situations, and often include references to scientific literature.  Most sections include at least one 
application example, and the exercises make up an extensive collection.  

Our aim was to avoid an overwhelming, encyclopedic approach to precalculus and instead focus on 
only what a student truly needs to prepare for calculus. In the print book we include lively, concise 
coverage common to all precalculus courses. There is a wealth of additional material available 
online, including a review of algebra (Chapter 0), systems of equations and matrices (Chapter 11), 
conic sections (Chapter 12), and sequences, sums, and the binomial theorem (Chapter 13).  
 

We have worked tirelessly on this project for more than five years, and we are very proud of the 
results. We hope you will agree that this presents a unique approach to what can be a difficult course 
to teach. Please let us know what you think: We would love to hear from you about ways the book 
can be improved.  

--Bruce Crauder, Benny Evans, Alan Noell 


