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Builds problem-solving skills and confidence

Clear,  consis tent  instruct ion

Build confidence and success through a consistent
three-step approach: Prepare the problem, try to
Solve it, and Assess the answer.

Math Relationship Boxes ensure confidence 
with the key mathematical relationships most 
common in this course. Each relationship is
consolidated in words, math, and graphics, along
with tips on reasoning with limiting cases and 
scaling. Icons in the text refer back to these boxes 
to reinforce connections.

Tactics Boxes provide step-by-step procedures
that build key skills that will be used over and
over—such as drawing free-body diagrams and
using ray tracing.

Topic-specific Problem-Solving Strategies follow the same
three-step framework and provide more detailed guidance.

PREPARE reinforces the value of gathering information,
drawing figures, making assumptions, and planning—key
steps that research shows are often skipped.

SOLVE carefully works through the mathematical steps of
the solution, explaining algebraic manipulations and use
of key information.

ASSESS verifies whether the answer makes sense—
numerically and in context.

1

2

3

1

2

3
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Explici t ,  guided pract ice

Pencil Sketches provide an explicit
and accessible example of what to draw
in solving a problem—steps often 
outlined in the Tactic Boxes.

Worked Examples implement the 
Strategies and follow the same
PREPARE/SOLVE/ASSESS framework as part 
of developing good problem-solving
habits.They carefully walk through 
the underlying reasoning and pitfalls to
avoid.

Integrated Examples at the end of each
chapter demonstrate problem-solving in 
the context of a capstone, multi-concept
real-world scenario.

Conceptual Examples target qualitative reasoning skills. Since no
math is involved, they follow a REASON and ASSESS approach.

Conceptual Questions require thoughtful 
reasoning and can be used for group discussions or
individual work. Multiple-Choice Questions use
carefully chosen distractors to elicit common miscon-
ceptions. Problems, are keyed to sections and draw
on real-world applications to provide motivational
examples. More advanced General Problems
require the simplification and modeling of more
complex real-world situations. Part Summary
Problems close each of the book’s seven parts and
take problem-solving one step further by covering
topics that span several chapters.

General Problems

Part Summary Problems

Problems
Multiple-Choice Questions

Conceptual Questions

1

2

3

1

3
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INTEGRATES INTERESTING And RELEVANT TOPICS

An act ive ,  induct ive  approach

Drawn from various fields of study and the world around us, relevant
examples and interesting topics are carefully woven into the text. These
provide motivation, a means to consolidate understanding, and a clear
context for understanding physics.

New concepts are introduced through observations about the real
world, an inductive approach shown to improve learning (see the 
magnetism introduction in the sample chapter that follows).

Free-standing 
Applications, found 
in the margin with 
photographs and a 
self-contained caption,
connect the physical
principles with the 
real world.

Try It Yourself Activities
throughout the text provide
simple real-world experiments
designed to quickly reinforce 
a key idea through direct
experience.

Worked Examples incorporate 
scenarios from everyday life and the
world around us.
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Engaging treatment

Optional sections provide in-depth 
coverage of key topics—such as 
electrical conduction in the nervous system,
the workings of an EKG, and how to correctly
measure blood pressure.

Fascinating,
self-contained
Life-science 
Applications
throughout the text
illustrate how physics
relates to the real
world.

Multiple-choice and Passage Problems
carefully test understanding by targeting 
common misconceptions and providing 
context-rich situations.
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PROMOTES DEEPER UNDERSTANDING

Structured learning path

This text incorporates many subtle but powerful techniques
that improve learning and retention, including a self-evident
and structured learning path and 
a unique visual pedagogy.

Chapter Previews are based on the educational psychology concept of an
“advance organizer.” Each chapter begins with an illustrated preview of the
upcoming ideas,setting them in context,explaining their utility,and tying
them to existing knowledge (through Looking Back references).

NOTE Paragraphs point out common
misconception, common sticking points,
and highlight math-related issues that
may cause difficulties.

Stop to Think Questions at the end of a section allow
for a quick comprehension check before moving on.
Using powerful ranking-task and graphical techniques,
they efficiently probe key misconceptions and encourage
active reading. (Answers are provided at the end of the
chapter.)
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Proven visual  pedagogy

Figures are carefully streamlined in detail and color. In addition,
chalkboard-like dialogue boxes (versus lengthy captions in other
textbooks) are effectively used in:

• interpreting a graph, equation,
or figure

• understanding a process

• translating between text, math,
graphs, and figures

• grasping a difficult concept 
through a visual analogy

Critically acclaimed Visual Chapter Summaries consolidate under-
standing by providing each concept in words, math, and figures

and organizing these into a coherent hierarchy—
from General Principles to Applications.
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Self-Paced, Individualized Coaching
For every chapter of the book, MasteringPhysics®

provides assignable, in-depth tutorials designed to
coach students with hints and feedback specific 

to their misconceptions.

Bring Physics to Life with Dynamic Visuals
Video tutor demonstration and PhET
simulations help students connect physics
concepts to physics in the real world.

Get Up to Speed on Math
Math remediation found within selected tutorials provide just-in-time 
math help, allowing students to brush up on the most important
concepts—while making connections between math and physics.

Access When You Need It
Access an interactive eText of the 

Student Edition 24/7. eText pages look 
exactly like the printed text, yet offer 

additional functionality.

Make a Difference with 
MasteringPhysics®

MasteringPhysics is the most effective and widely
used online science tutorial, homework, and 

assessment system available.

▲

▲

▲

▲

www.masteringphysics.com
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NEW! Pre-Built Assignments
For every chapter in the book, MasteringPhysics

now provides pre-built assignments that cover
the material with a tested mix of tutorials and
end-of-chapter problems of graded difficulty.

Instructors may use these assignments as-is or
take them as a starting point for modification. 

Gradebook
• Every assignment is graded automatically.
• Shades of red highlight vulnerable students 

and challenging assignments. 

Gradebook Diagnostics
This screen provides your favorite weekly diagnostics. 
With a single click, charts summarize the most difficult 
problems, vulnerable students, grade distribution, and 
even improvement in scores over the course. 

Class Performance on Assignment
Click on a problem to see which step your

students struggled with most, and even their
most common wrong answers. Compare 

results at every stage with the national 
average or with your previous class. 

▲

▲

▲
▲
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Preface to the AP* Edition 
In 2006, we published College Physics: A Strategic Approach, a new algebra-based
physics textbook for college students majoring in the biological and life sciences,
architecture, natural resources, and other disciplines. Our goal from the beginning
has been a textbook combining the best results from physics education research with
inspiring photographs and examples connecting physics to the real world. Our com-
mitment to this goal is undiminished, and with the publication of the AP* Edition of
College Physics: A Strategic Approach, 2nd Edition, we are pleased to provide both
the motivation and the tools required for AP Physics B students to succeed in the
classroom, on the AP UC Exam, and in college-level courses.

Objectives
Our primary goals in writing College Physics: A Strategic Approach, AP* Edition are:

■ To provide students with a textbook that’s a more manageable size, less encyclo-
pedic in its coverage, and better designed for learning.

■ To integrate proven techniques from physics education research into the class-
room in a way that accommodates a range of teaching and learning styles.

■ To help students develop both quantitative reasoning skills and solid conceptual
understanding, with special focus on concepts well documented to cause learning
difficulties.

■ To help students develop problem-solving skills and confidence in a systematic
manner using explicit and consistent tactics and strategies.

■ To motivate students by integrating real-world examples relevant to their
everyday experiences.

■ To utilize proven techniques of visual instruction and design from educational
research and cognitive psychology that improve student learning and retention
and address a range of learner styles.

What's New to This Edition

This AP* Edition leverages the hallmarks of the First Edition—effective conceptual
explanations and problem-solving instruction—with new pedagogical features.
More than any other book, College Physics leads students to proficient and long-
lasting problem-solving skills, a deeper and better-connected understanding of the
concepts, and a broader picture of the relevance of physics to the world around them.

First and foremost, the content of the AP* Edition of College Physics: A Strategic
Approach, 2nd Edition is the same as the college edition—as all parties agree that
AP Physics is a college-level course, and as such, its content and rigor should match
the college offering. So, you ask, how is the AP* Edition different from the college
edition? 

xiv

A02_KNIG5491_02_FM_pp00i-xxvii.qxd  8/9/11  8:11 AM  Page xiv



Preface to the AP* Edition of College Physics: A Strategic Approach xv

■ The front matter of the AP* Edition includes a detailed topic guide that correlates
the Second Edition content to the current College Board AP Physics B curriculum
guidelines (pp. xix–xxi). It also includes a comprehensive listing of all print and
media supplements for AP students and teachers (pp. xvi–xvii).

■ The AP* Edition of College Physics: A Strategic Approach, 2nd Edition includes
multi-year access to MasteringPhysics® with Pearson eText—a next-generation,
one-source learning and assessment system. 

■ The AP* Edition has a reinforced binding, which meets NASTA requirements, to
withstand multiple years of high school use.

■ New illustrated Chapter Previews at the start of each chapter provide visual,
hierarchical, and non-technical previews proven to help students organize their
thinking and improve their understanding of the upcoming material.

■ New Integrated Examples at the end of each chapter give students additional
help in solving general problems not tied to particular sections. Many integrate
material from other chapters.

■ New Part Summary Problems at the end of each of the seven parts of the book
test students’ abilities to draw on concepts and techniques from multiple chapters.

■ More streamlined presentations throughout the text. Based on extensive feed-
back, we’ve pared some topics, reconfigured others, and provided a more read-
able, student-friendly text.

■ Improved and more varied end-of-chapter problems. Using data from 
MasteringPhysics, we have reworked the problem sets to enhance clarity, topic
coverage, and variety—adding, in particular, more problems based on real-world
situations and more problems using ratio reasoning.

The more significant content changes include:

■ The treatment of Newton’s third law in Chapters 4 and 5 has been better focused
on the types of problems that students will be asked to solve.

■ Angular position and angular velocity are now developed together in Chapter 6,
rather then being divided between Chapters 3 and 6. More emphasis has been
given to angular position and angular velocity graphs, emphasizing the analogy
with the linear position and velocity graphs of Chapter 2.

■ The Chapter 10 presentation of work and energy has been streamlined and clari-
fied. The problem-solving strategy for conservation of energy problems now
plays a more prominent role.

■ Chapter 11, Using Energy, is now more focused on concrete applications of
energy use. All discussions of thermal properties have matter have been moved to
Chapter 12, which has been reorganized to emphasize the single theme, “What
happens to matter when you heat or cool it?”

■ The ordering of topics within Chapters 18 and 19 has been revised. Ray tracing
and the thin-lens equation are now paired together in Chapter 18; the pinhole
camera and color/dispersion have moved to Chapter 19.

■ Chapter 21 has been significantly rewritten to make the difficult idea of electric
potential more concrete and usable.

■ The section on household electricity has been moved from Chapter 23 to Chapter 26.
Chapter 23 is now better focused on resistors and capacitors while Chapter 26,
AC Circuits, has become a more practical chapter with sections on household
electricity and electrical safety.

■ Chapters 28–30 on quantum, atomic, and nuclear physics have been significantly
streamlined in the hope that more instructors will be able to teach these important
topics.
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Textbook Organization

College Physics: A Strategic Approach is a 30-chapter text intended for use in a full-
year AP Physics B course. The textbook is divided into seven parts: Part I: Force and
Motion, Part II: Conservation Laws, Part III: Properties of Matter, Part IV:
Oscillations and Waves, Part V: Optics, Part VI: Electricity and Magnetism, and Part
VII: Modern Physics.

Part I covers Newton’s laws and their applications. The coverage of two fundamen-
tal conserved quantities, momentum and energy, is in Part II, for two reasons. First, the
way that problems are solved using conservation laws—comparing an after situation
to a before situation—differs fundamentally from the problem-solving strategies used
in Newtonian dynamics. Second, the concept of energy has a significance far beyond
mechanical (kinetic and potential) energies. In particular, the key idea in thermody-
namics is energy, and moving from the study of energy in Part II into thermal physics
in Part III allows the uninterrupted development of this important idea.

Optics (Part V) is covered directly after oscillations and waves (Part IV), but
before electricity and magnetism (Part VI). Further, we treat wave optics before ray
optics. Our motivations for this organization are twofold. First, wave optics is
largely just an extension of the general ideas of waves; in a more traditional organi-
zation, students will have forgotten much of what they learned about waves by the
time they get to wave optics. Second, optics as it is presented in introductory physics
makes no use of the properties of electromagnetic fields. The documented difficul-
ties that students have with optics are difficulties with waves, not difficulties with
electricity and magnetism. There’s little reason other than historical tradition to
delay optics. However, the optics chapters are easily deferred until after Part VI for
instructors who prefer that ordering of topics.

xvi Preface to the AP* Edition of College Physics: A Strategic Approach

AP Teacher Supplements
� For convenience, all of the following teacher

supplements (except for the Instructor Resource DVD) can
be downloaded from the “Instructor Resources” area
within MasteringPhysics (www.masteringphysics.com).
In addition, many of the teacher supplements and
resources for this text are available electronically to quali-
fied adopters on the Instructor Resource Center (IRC).
Upon adoption or to preview, please go to www.Pearson-
School.com/Access_Request and select “Instructor
Resource Center.” You will be required to complete a brief
one-time registration. Upon verification of educator status,
access information and instructions will be sent to you via
email. Once logged into the IRC, enter your text ISBN in
the “Search Our Catalog” box to locate your resources. �

■ The Instructor Guide provides chapter-by-chapter cre-
ative ideas and teaching tips. In addition, it contains an
extensive review of what has been learned from physics
education research, and provides guidelines for using
active-learning techniques.

■ The Instructor Solutions Manual, provides complete
solutions to all the end-of-chapter questions and problems.
All solutions follow the Prepare/Solve/Assess problem-

NOTE solving strategy used in the textbook for quantitative prob-
lems, and Reason/ Assess strategy for qualitative ones. 

MasteringPhysics® (www.masteringphysics.com) 
is a homework, tutorial, and assessment system

designed to assign, assess, and track each student’s
progress using a wide diversity of tutorials and extensively
pre-tested problems. In addition to the textbook’s end-of-
chapter and new end-of-part problems, MasteringPhysics
for College Physics, Second Edition, also includes author-
selected prebuilt assignments, specific tutorials for all the
textbook’s Problem-Solving Strategies, Tactics Boxes, and
Math Relationship boxes, as well as Reading Quizzes and
Test Bank questions for each chapter. 

MasteringPhysics provides instructors with a fast and
effective way to assign uncompromising, wide-ranging
online homework assignments of just the right difficulty
and duration. The tutorials coach 90% of students to the
correct answer with specific wrong-answer feedback. The
powerful post-assignment diagnostics allow instructors to
assess the progress of their class as a whole or to quickly
identify individual student’s areas of difficulty.
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■ Upon textbook purchase, students and teachers
are granted access to MasteringPhysics®. High 

school teachers can obtain preview or adoption access for
MasteringPhysics in one of the following ways:

Preview Access
■ Teachers can request preview access online by visiting

PearsonSchool.com/Access_Request (choose option 4). Pre-
view Access information will be sent to the teacher via email.

Adoption Access
■ A Pearson Adoption Access Card, with codes and com-

plete instructions, will be delivered with your textbook
purchase. (ISBN: 0-13-034391-9)
OR

■ Visit PearsonSchool.com/Access_Request (choose option
2/3). Adoption access information will be sent to the teacher
via email.

■ The cross-platform Instructor Resource DVD (ISBN 978-
0-321-59628-4) provides invaluable and easy-to-use
resources for your class, organized by textbook chapter.
The contents include a comprehensive library of more than
220 applets from ActivPhysics OnLineTM, as well as all
figures, photos, tables, and summaries from the textbook in
JPEG format. In addition, all the Problem-Solving Strate-
gies, Math Relationships Boxes, Tactics Boxes, and Key
Equations are provided in editable Word and JPEG formats.
The Instructor Guide is also included as editable Word
files, along with pdfs of answers to the Student Workbook
exercises, and Lecture Outlines (with Classroom
Response System “Clicker” Questions) in PowerPoint.

■ The Test Bank, contains more than 2,000 high-quality prob-
lems, with a range of multiple-choice, true/false, short-
answer, and regular homework-type questions. Test files are
provided in both TestGen (an easy-to-use, fully networkable
program for creating and editing quizzes and exams) and
Word format, and can also be downloaded from the Instruc-
tor Resource Center.

■ ActivPhysics OnLineTM (accessed through the Self
Study area within www.masteringphysics.com)

provides a comprehensive library of more than 420 tried
and tested ActivPhysics applets updated for web delivery
using the latest online technologies. In addition, it provides
a suite of highly regarded applet-based tutorials developed
by education pioneers Professors Alan Van Heuvelen and
Paul D’Alessandris. The ActivPhysics margin icon directs
students to specific exercises that complement the text-
book discussion.

The online exercises are designed to encourage stu-
dents to confront misconceptions, reason qualitatively about
physical processes, experiment quantitatively, and learn to
think critically. They cover all topics from mechanics to

Preface to the AP* Edition of College Physics: A Strategic Approach xvii

electricity and magnetism and from optics to modern physics.
More than 220 applets from the ActivPhysics OnLine library
are also available on the Instructor Resource DVD.

Student Supplements 

(available for purchase)

■ The Student Workbooks (Volume 1, Chapters 1–16, ISBN:
978-0-321-59632-1 and Volume 2, Chapters 17–30, ISBN:
978-0-321-59633-8) bridge the gap between textbook and
homework problems. The workbook exercises, which are
keyed to each section of the textbook, focus on developing
specific skills ranging from identifying forces and drawing
free-body diagrams to interpreting field diagrams.

■ The Student Solutions Manuals Chapters 1–16 (ISBN
978-0-321-59629-1) and Chapters 17–30 (ISBN 978-0-
321-59630-7), provide detailed solutions to more than half
of the odd-numbered end-of-chapter problems. Following
the problem-solving strategy presented in the text, thor-
ough solutions are provided to carefully illustrate both the
qualitative (Reason/Assess) and quantitative (Prepare/
Solve/Assess) steps in the problem-solving process.

■ MasteringPhysics® (www.masteringphysics.com)
is a homework, tutorial, and assessment system 

based on years of research into how students work physics
problems and precisely where they need help. Studies show
that students who use MasteringPhysics significantly
increase their final scores compared to hand-written home-
work. MasteringPhysics achieves this improvement by pro-
viding students with instantaneous feedback specific to
their wrong answers, simpler sub-problems upon request
when they get stuck, and partial credit for their method(s)
used. This individualized, 24/7 Socratic tutoring is recom-
mended by nine out of ten students to their peers as the
most effective and time-efficient way to study.

■ Pearson eText is available through MasteringPhysics.
Allowing students access to the text wherever they have
access to the Internet, Pearson eText comprises the full stu-
dent text, including figures that can be enlarged for better
viewing. Students are also able to pop up definitions and
terms to help with vocabulary and the reading of the mater-
ial, as well as take notes using the annotation feature at the
top of each page.

■ ActivPhysics OnLineTM (accessed via www.
masteringphysics.com), provides students with a
suite of highly regarded applet-based tutorials.

The ActivPhysics margin icons throughout the book
direct students to specific exercises that complement the
textbook discussion.
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The most incomprehensible thing about the universe is that it is comprehensible.
—Albert Einstein

What can you expect to learn in this course? Let’s start by talking about what physics
is. Physics is a way of thinking about the physical aspects of nature. Physics is not
about “facts.” It’s far more focused on discovering relationships between facts and
the patterns that exist in nature than on learning facts for their own sake. Our empha-
sis will be on thinking and reasoning. We are going to look for patterns and relation-
ships in nature, develop the logic that relates different ideas, and search for the
reasons why things happen as they do. Once we’ve figured out a pattern, a set of rela-
tionships, we’ll look at applications to see where this understanding takes us. 

Like any subject, physics is best learned by doing. “Doing physics” in this course
means solving problems, applying what you have learned to answer questions at the
end of the chapter. When you are given a homework assignment, you may find your-
self tempted to simply solve the problems by thumbing through the text looking for a
formula that seems like it will work. This isn’t how to do physics—you want to learn
to reason, not to “plug and chug.”

How do you learn to reason in this way? There’s no single strategy for studying
physics that will work for all students, but we can make some suggestions that will
certainly help:

■ Read each chapter before it is discussed in class. Class attendance is much less
effective if you have not prepared. When you first read a chapter, focus on learn-
ing new vocabulary, definitions, and notation. You won’t understand what’s being
discussed or how the ideas are being used if you don’t know what the terms and
symbols mean.

■ Participate actively in class. Take notes, ask and answer questions, take part in
discussion groups. There is ample scientific evidence that active participation is
far more effective for learning science than is passive listening.

■ After class, go back for a careful rereading of the chapter. In your second reading,
pay close attention to the details and the worked examples. Look for the logic behind
each example, not just at what formula is being used. We have a three-step process by
which we solve all of the worked examples in the text. Most chapters have detailed
Problem-Solving Strategies to help you see how to apply this procedure to particular
topics, and Tactics Boxes that explain specific steps in your analysis.

■ Apply what you have learned to the homework problems at the end of each
chapter. By following the techniques of the worked examples, applying the tac-
tics and problem-solving strategies, you’ll learn how to apply the knowledge you
are gaining. In short, you’ll learn to reason like a physicist.

■ Form a study group with two or three classmates. There’s good evidence that
students who study regularly with a group do better than the rugged individualists
who try to go it alone.

And we have one final suggestion. As you read the book, take part in class, and
work through problems, step back every now and then to appreciate the big picture.
You are going to study topics that range from motions in the solar system to the elec-
trical signals in the nervous system that let you order your hand to turn the pages of
this book. You will learn quantitative methods to calculate things such as how far a
car will move as it brakes to a stop and how to build a solenoid for an MRI machine.
It’s a remarkable breadth of topics and techniques that is based on a very compact set
of organizing principles. It’s quite remarkable, really, well worthy of your study.

Now, let’s get down to work.

How to Succeed in AP Physics

xviii
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