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Houghton Mifflin Harcourt Physics  

Less paper, more convenience

Everything you need—now in one  
convenient online location!
The Interactive Online Edition gives students and teachers  
24/7 point-of-use access to all program components.

Try it now! 
Just follow these steps 
to see how interactive 
and engaging online 
resources can be!

Enter Sample Word and Click Next:

Click on

Write Down Your User Name and 
Password and Log in at:

Go to:

PREVIEW
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Fill in the Required Personal Information, 
Click the Checkbox to Agree to the Terms 

of Use and Privacy Policy, and Click:  
Register

Dashboard
Classrooms using Physics © 2017 will 
now have the benefit of the improved 
online interface provided by the  
HMH Dashboard. This also includes 
mySmartPlanner, enabling teachers to 
combine calendar functionality with 
curriculum mapping and program 
resources.
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Any Device, Anytime, 
Anywhere

*�Next Generation Science Standards and logo are registered trademarks of Achieve. Neither 
Achieve nor the lead states and partners that developed the Next Generation Science 
Standards was involved in the production of, and does not endorse, this product.

NGSS* Correlations
To make the standards more 
accessible, easy-to-use 
correlations are included in 
the Teacher Edition as well  
as online.

 

Animated Physics

Each chapter includes stimulating animations 
or simulations to help students visualize and 
comprehend complex physics concepts.

Concept Maps

Each chapter includes an interactive 
concept map graphic organizer that helps 
strengthen student learning schemas.

Interactive Demonstrations

Interactive Demonstrations show how to solve a 
specific type of physics problem. The Try it 
Yourself feature helps student apply what they 

have learned. Each includes a  full audio narrative.

Virtual Labs

Students can hone their lab skills using the 
comprehensive set of 24 labs featuring 
everything your students need to conduct 
traditional labs—in a virtual setting.
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Print components designed 

and aligned for easy access

Student Edition 
Presents a balanced and engaging 
approach to conceptual and problem-
solving instruction. Features such as 
highlighted vocabulary, problem-
solving support and references to 
online support tools make physics 
accessible to students. 

Teacher Edition 
Packed with a wide variety 
of strategies to help all 
students master physics 
concepts, plus extended 
learning opportunities  
for advanced students. 

Serway 
Faughn

Serway  •  Faughn

1635271

 1  The Science of Physics 

 2  Motion in One Dimension

 3   Two-Dimensional Motion  
and Vectors 

 4  Forces and the Laws of Motion 

 5  Work and Energy 

 6  Momentum and Collisions 

 7  Circular Motion and Gravitation 

 8  Fluid Mechanics 

 9  Heat 

 10  Thermodynamics 

 11  Vibrations and Waves 

 12  Sound 

 13  Light and Reflection 

 14  Refraction 

 15  Interference and Diffraction 

 16  Electric Forces and Fields 

 17  Electrical Energy and Current 

 18  Circuits and Circuit Elements 

 19  Magnetism 

 20  Electromagnetic Induction 

 21  Atomic Physics 

 22  Subatomic Physics 

Serway  •  Faughn

English & spanish

spanish

Dr. Raymond Serway

Author 
Professor Emeritus, 
North Carolina 

Dr. Jerry Faughn

Co-Author 
Professor Emeritus, 
Eastern Kentucky 
University

HMH Physics enables you to reach all learners by providing time-
saving, easy-to-use resources to help students of all abilities 
achieve understanding and success.

Meet the Authors

HMH Physics reflects the instructional 
philosophies of author Raymond Serway 
and co-author Jerry Faughn. “We stayed 
focused on the student as we wrote and 
made every effort to meld together 
conceptual physics with problem solving 
instead of treating them separately. Knowing 
that problem solving can be challenging for 
most students, we developed a book that 
reinforces and strengthens these critical 
skills. Many of the questions in the book were 
designed specifically to assist students in 
thinking conceptually while solving 
problems,” states author Raymond Serway.

4 #HMHScience



Interactive Reader and Answer Key 
A write-in worktext that provides all of the essential 
content and vocabulary of the Student Edition at a 
reading level one to two grades below the text. A 
great resource for students of all ability levels, the 
Interactive Reader is both a core instructional tool for 
struggling students and a useful study guide for all 
students. The Answer Key provides teacher notes and 
answers for every section of the Interactive Reader.

Engineering Design Guide  
Student Edition and Teacher Edition
This Engineering Design Guide provides an overview 
of the engineering design process, along with 
activities and checklists that can help foster students’ 
critical-thinking and problem-solving skills. For 
curriculums aligned to NGSS*, this guide can also 
help support the engineering-related Performance 
Expectations.

Performance Expectations Guide 
Student Edition  and Teacher Edition
Designed to integrate easily into any curriculum,  
a separate Performance Expectations Guide is 
available to ensure that students meet the NGSS 
Performance Expectations. Also included is an 
overview of NGSS and teacher tips for 
integrating each activity into the classroom.

9-12 1646436

Improve your understanding of key concepts of physics with this Interactive Reader 
booklet. It contains a clear narrative of the principles of physics in an easy-to-read 
format. Worked-out sample problems and practice problems throughout the 
chapters help you apply the concepts presented. In addition, interactive questions, 
notes, and tips in the margins will add depth to your mastery of physics.
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 2 Motion in One Dimension
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 5 Work and Energy

 6 Momentum and Collisions

 7 Circular Motion and Gravitation

 8 Fluid Mechanics

 9 Heat

 10 Thermodynamics

 11 Vibrations and Waves

 12 Sound

 13 Light and Reflection

 14 Refraction

 15 Interference and Diffraction

 16 Electric Forces and Fields

 17 Electrical Energy and Current

 18 Circuits and Circuit Elements

 19 Magnetism

 20  Electromagnetic Induction

 21 Atomic Physics
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Interactive Reader

Serway  •  Faughn

Interactive Reader
Serway  •  Faughn

Interactive Reader

9-12 1652094

Your daily life involves the constant use of products, services, 
and technologies designed by engineers. Engineers use science, 
mathematics, and their own ingenuity to design solutions to 
problems in order to meet challenges. For a successful future, 
you need to master the engineering design process yourself. 
This guide provides an overview of the process, along with 
activities and checklists to bolster your problem-solving skills.

Engineering Design Guide

Sarquis  • Faughn

Engineering Design Guide
Sarquis  • Faughn

9-12 1646422

The Next Generation Science Standards (NGSS) aim to redefine how 
science is learned and taught. The NGSS Performance Expectations 
state what students should be able to do to demonstrate they have 
met the standards. This guide provides resources and activities 
aligned to each of these Performance Expectations, along with 
tips for integrating the activity into your physics classroom.  Also 
included is an overview of NGSS.

Performance Expectations Guide

T E A C H E R  E D I T I O N

Sarquis  • Faughn

Performance Expectations Guide

T E A C H E R  E D I T I O N

Sarquis  • Faughn

NEW for NGSS

NEW for NGSS

*�Next Generation Science Standards and logo are registered trademarks of Achieve. Neither Achieve nor the lead states and partners 
that developed the Next Generation Science Standards was involved in the production of, and does not endorse, this product.

NEW!
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HMH Physics offers the latest print and multimedia resources that 
speak directly to your students in a visual language they understand—
ensuring that they will stay engaged. 

Thing Explainer 
Through an exclusive partnership with 
author and Internet sensation Randall 
Munroe, HMH has incorporated highly 
engaging and educational material from 
Munroe’s latest book, Thing Explainer, into 
our print and digital editions. Munroe’s 
webcomic style, as seen on xkcd.com, 
humorously explains complex topics in 
easy-to-understand language.  

Print and Digital Tools That 

Motivate and Engage

A BOOK EXPLAINING  
COMPLEX IDEAS USING  
ONLY THE 1,000 MOST  
COMMON WORDS

US SPACE TEAM’S  
UP GOER FIVE

You’ve learned the velocity required to attain orbit. Have 
you ever wondered how engineers design a vehicle 
capable of  putting astronauts and cargo into orbit? Here’s 
an explanation of  what they designed and why it works.

The space boat that took people  
to the moon and back

PART THAT GOES ALONG  
TO GIVE PEOPLE AIR, WATER, 
COMPUTERS, AND STUFF
It comes back home with them  
but burns up without landing.

PART THAT FLIES AROUND THE 
OTHER WORLD AND COMES BACK 
HOME WITH THE PEOPLE IN IT 
AND FALLS INTO THE WATER

PART THAT FLIES DOWN  
TO THE OTHER WORLD  
WITH TWO PEOPLE INSIDE

PART THAT FALLS  
OFF THIRD
This part flew away from 
our world into space and 
hit the world we were 
going toward.

PART THAT FALLS  
OFF SECOND

PART THAT FALLS  
OFF FIRST

THIS END SHOULD POINT 
TOWARD THE GROUND IF  
YOU WANT TO GO TO SPACE. 
If it starts pointing toward space 
you are having a bad problem,  
and you will not go to space today.

RANDALL MUNROE 
XKCD.COM

269BChapter 7 Circular Motion and Gravitation
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NEW!

On the Job STEM Videos 
As part of our Premium offering, HMH now 
includes 29 On the Job STEM videos that 
profile STEM careers in today’s fastest-
growing industries. Our energetic hosts 
shadow passionate professionals in a day “on 
the job.” These short segments are 
inspirational and entertaining with the hosts 
actually performing parts of the job! These 
videos will motivate students to enter 
emerging STEM fields.

NEW! NEW!

Through its alliance with Google® , HMH is 
developing  content for Google® Expeditions. 
Using a simple Google Cardboard™ device and 
a smartphone, students are swept away into 
immersive virtual worlds where learning and 
engagement are maximized. These virtual field 
trips are 3D, 360-degree experiences in 
fascinating locations, directly tied to content!  
A Teacher Guide provides ideas for 
incorporating the Expeditions into your 
lessons, as well as tips on how to guide  
and customize the experience.

6 #HMHScience



Teaching Visuals
Digital versions of key illustrations 
and diagrams are ideal for whole-
class instruction.

Interactive Whiteboard Resources 
Key teaching visuals from each chapter have been  
adapted specifically for interactive whiteboard use. 

WebLinks
Hand-selected resource links 
save you endless hours of 
research, bringing the BEST of 
the Internet to the classroom 
to extend and enrich each 
chapter’s content.

Animated Physics
Each chapter includes stimulating  

animations or simulations to help students 
visualize and comprehend complex physics 
concepts. Each Animated Physics includes  

a three-part instructional model: an 
Introduction to focus and motivate students, 
an Interactive Feature to teach the concept, 

and Check Your Understanding to  
check student comprehension.
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Unparalleled resources for 

Differentiated Instruction 

Teacher Edition 
The Instruction and 
Intervention feature located  
in each chapter of the Teacher 
Edition provides strategies for 
every lesson to assist you in 
helping students with a wide 
range of needs. To simplify lesson 
planning, these support pages at 
the beginning of each chapter 
provide a full listing of the 
activities and classroom resources 
available for each section.

The wrap margin includes a Differentiated Instruction 
feature with a wide variety of strategies to help all students 
master physics concepts. Material categories include Below 
Level, English Learners, Pre-AP®, and Inclusion.

Select Teacher Edition Teaching Strategies have been 
extracted from the textbook and made available online.  
This enables you to use these valuable Differentiated 
Instruction strategies with or without the textbook. 

Name:______________________________Class:__________________ Date:__________________  

Original content Copyright © by Holt, Rinehart and Winston. Additions and changes to the original content are the responsibility of the instructor. 

Holt Physics 11 Study Guide 

Motion in One Dimension 

Chapter Study Guide 

 1. During a relay race along a straight road, the first runner on a three-person team 

runs d1 with a constant velocity v1. The runner then hands off the baton to the 

second runner, who runs d2 with a constant velocity v2. The baton is then passed 

to the third runner, who completes the race by traveling d3 with a constant 

velocity v3. 

a. In terms of d and v, find the time it takes for each runner to complete a segment 

of the race. 

 Runner 1 ____________ Runner 2 ____________ Runner 3 ____________ 

b. What is the total distance of the race course? 

_________________________________________________________________  

c. What is the total time it takes the team to complete the race? 

_________________________________________________________________  

 2. The equations below include the equations for straight-line motion. For each of 

the following problems, indicate which equation or equations you would use to 

solve the problem, but do not actually perform the calculations. 

    

x=
1

2
(vi + v f ) t x=

1

2
(v f ) t

x= vi( t ) +
1

2
a ( t )2 x=

1

2
a( t )2

v f = vi + a( t )  v f = a( t )

v
f

2
= vi

2
+ 2a x  v

f

2
= 2a x

 

a. During take off, a plane accelerates at 4 m/s
2
 and takes 40 s to reach take off 

speed. What is the velocity of the plane at takeoff? 

_________________________________________________________________  

b. A car with an initial speed of 31.4 km/h accelerates at a uniform rate of 

1.2 m/s
2
 for 1.3 s. What is the final speed and displacement of the car during 

this time? 

_________________________________________________________________  

 

Name:______________________________Class:__________________ Date:__________________  

Original content Copyright © by Holt, Rinehart and Winston. Additions and changes to the original content are the responsibility of the instructor. 

Holt Physics 1 Study Guide 

Motion in One Dimension 

Graph Skills 

Displacement and Velocity 
A minivan travels along a straight road. It initially starts moving toward the east. Below is 

the position-time graph of the minivan. Use the information in the graph to answer the 
questions. 

 

 

 

 

 

 

 

 

 

 

 

 1. Does the minivan move to the east? If so, during which time interval(s)? 

_________________________________________________________________  

 2. Does the minivan move to the west? If so, during which time interval(s)? 

_________________________________________________________________  

 3. Is the minivan’s speed between t1 and t2 greater than, less than, or equal to its 

speed between t2 and t3? 

_________________________________________________________________  

 4. Is the minivan’s speed between t4 and t5 greater than, less than, or equal to its 

speed between t6 and t7? 

_________________________________________________________________  

 5. Does the minivan ever stop completely? If so, at which time(s)? 

_________________________________________________________________  

 6. Does the minivan ever move with a constant velocity? If so, at which time(s)? 

_________________________________________________________________  

 7. What is the total displacement of the minivan during the trip? 

_________________________________________________________________  

Chapter and 
Section Study 
Guide
The student worksheets 
in this guide cover the 
content in each section 
of the textbook using a 
variety of questioning 
strategies. 

Chapter Summaries 
Audio Files
A brief and effective 
summary of each chapter is 
professionally read to help 
bolster learning 
comprehension.

Students approach physics with a wide variety of skills and levels of 
preparation. HMH Physics gives teachers the help they need to ensure 
all students succeed.

8 #HMHScience



Interactive Demonstrations
Each sample problem in the textbook has an 
accompanying Interactive Demonstration that 
shows students how to solve that type of 
physics problem. The Try It Yourself feature helps 
student apply what they have learned. Each 
includes a full audio narrative.

Sample Problem Sets I & II
These skills worksheets provide problem-
solving strategies and an extensive bank of 
student practice problems for every type 
of physics problem in the textbook.

Textbook 
Solutions
This teacher tool 
provides worked-out, 
step-by-step solutions 
to all the physics 
problems in the 
textbook.

Section One—Student Edition Solutions I Ch. 2–1
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Motion In 
One Dimension

Student Edition Solutions

I

1. vavg = 0.98 m/s east ∆x = vavg ∆t = (0.98 m/s)(34 min)(60 s/min)

∆t = 34 min ∆x = 2.0 × 103 m =

2. ∆t = 15 min ∆x = vavg ∆t = (12.5 km/h)(15 min)� �
vavg = 12.5 km/h south ∆x =

3. ∆t = 9.5 min ∆x = vavg ∆t = (1.2 m/s) (9.5 min)(60 s/min)

vavg = 1.2 m/s north ∆x =

4. vavg = 48.0 km/h east
∆t = 

v

∆

av

x

g
 = �

48

1

.

4

0

4

k

k

m

m

/h
� =

∆x = 144 km east

5. vavg = 56.0 km/h east
∆t = 

v

∆

av

x

g
 = �

56

1

.

4

0

4

k

k

m

m

/h
� = 2.57 h

∆x = 144 km east
time saved = 3.00 h − 2.57 h = 0.43 h = 25.8 min

3.00 h

680 m north

3.1 km

1 h

60 min

2.0 km east

Motion In One Dimension, Practice A

Givens Solutions

6. ∆x1 = 280 km south

vavg,1 = 88 km/h south

∆t2 = 24 min

vavg,2 = 0 km/h

∆x3 = 210 km south

vavg,3 = 75 km/h south

a. ∆ttot = ∆t1 + ∆t2 + ∆t3 = �
v

∆

av

x

g

1

,1
� + ∆t2 + �

v

∆

av

x

g

3

,3
�

∆ttot = �� � + (24 min) �60

1

m

h

in
� + �72510

km

km

/h
�

∆ttot = 3.2 h + 0.40 h + 2.8 h =

b. vavg, tot = 
∆
∆

x

tt

t

o

o

t

t = 
∆
∆
x

t
1

1

+
+

∆
∆

x

t2

2

+
+

∆
∆

t

x

3

3

∆x2 = vavg,2 ∆t2 = (0 km/h)(24 min) �60

1

m

h

in
� = 0 km

vavg, tot = = 
49

6

0

.4

k

h

m
 = 77 km/h south

280 km + 0 km + 210 km


6.4 h

6.4 h = 6 h 24 min

280 km
�
88 km/h

1. v = 3.5 mm/s ∆x = 8.4 cm
∆t = 

∆
v

x
 = 

0.

8

3

.

5

4

c

c

m

m

/s
 = 24 s

Motion In One Dimension, Section 1 Review

2. v = 1.5 m/s ∆x = 9.3 m
∆t = 

∆
v

x
 = 

1

9

.5

.3

m

m

/s
 = 6.2 s

Solution Tutor 
Guides students step-by-step 

through selected problems, recognizes 
their error patterns, then provides hints 

and targeted remediation to improve 
their problem-solving skills.

Problem-Solving Steps	
These are organized in a way that is familiar to students. 
Key formulas have been highlighted to help students 
focus.  The unknown variable in the sample problem 
has been highlighted for greater clarity.	

PowerPresentations
These pre-built nativePowerPoint®  
files offer a valuable resource of engaging 
multimedia presentations that cover the 
core material and provide helpful 
problem-solving practice. Outline Style 
presentations are standard presentations, 
while the Inquiry-Based presentations are 
more student-driven.

and Problem Solving
Nearly half of the sample problems in HMH 
Physics have been refreshed to give even the 
most loyal program users something new 
and different to challenge and strengthen 
their students’ problem-solving skills.
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Wide-ranging support for

Reading and Vocabulary

Your students will get the most out of their reading with numerous print and 
multimedia point-of-use resources that enable them to build understanding and 
retain more information on key concepts.

NEW!
Think Science
Scientific literacy and the Nature of Science topics are 
showcased throughout the textbook with the addition  
of a Think Science feature in every chapter.  This new 
feature brings to mind high-level scientific thinking  
as it applies to the materials in each chapter, helping 
students to think like and observe the world as 
scientists.
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The use of electrical energy is 
universal in modern society. An 
understanding of electrical energy 
can help us use electric power 
more wisely.

Not all electrical energy transfers 
are under our control. During a 
thunderstorm, different charges 
accumulate in different parts of a 
cloud to create an electric field 
between the cloud and the ground. 
Eventually, a critical breakdown 
voltage is reached. At this point, 
the molecules in the air are broken 
down into charged particles, 
forming a state of matter called a 
plasma. Because a plasma con-
ducts electricity, an electric charge 
flows between the cloud and the 
ground; this is known as lightning.

Why It Matters

580

DO NOT EDIT--Changes must be made through “File info”
CorrectionKey=NL-A

DO NOT EDIT--Changes must be made through “File info”
CorrectionKey=NL-A

PH_CNLESE817739_C17OP.indd   580 12/01/16   12:49 PM

Physics
HMHScience.com

GO ONLINE

ONLINE Physics
HMHScience.com

(b
g)

 ©
St

ev
e 

M
ur

ra
y/

Al
am

y

(b
r) 

©
Ph

ot
od

is
c/

Ge
tty

 Im
ag

es

Ohm’s Law

ONLINE LABS 
 � Resistors and Current
 � Current and Resistance
 � S.T.E.M. Lab Battery-
Operated Portable Heater

Electrical energy is the 
energy associated with 
charged particles. 
Current, the flow of 
electric charge, transfers 
electrical energy from 
one location to another.

BIG IDEA

Electrical 
Energy and 

Current
Energy and 

Current
Energy and 

SECTION 1

Electric Potential
SECTION 2

Capacitance
SECTION 3

Current and 
Resistance
SECTION 4

Electric Power

581
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universal in modern society. An 
understanding of electrical energy 
can help us use electric power 
more wisely.

Not all electrical energy transfers 
are under our control. During a 
thunderstorm, different charges 
accumulate in different parts of a 
cloud to create an electric field 
between the cloud and the ground. 
Eventually, a critical breakdown 
voltage is reached. At this point, 
the molecules in the air are broken 
down into charged particles, 
forming a state of matter called a 
plasma. Because a plasma con-
ducts electricity, an electric charge 
flows between the cloud and the 
ground; this is known as lightning.
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Student Edition 
Big Ideas in every 
Chapter Opener & 
Summary help 
students concentrate 
on key concepts.

Why It Matters showcases updated 
content with increased relevance to 
students, so they can connect their 
reading with the world around them.
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Ohm’s Law

ONLINE LABS 
 � Resistors and Current
 � Current and Resistance
 � S.T.E.M. Lab Battery-
Operated Portable Heater

Electrical energy is the 
energy associated with 
charged particles. 
Current, the flow of 
electric charge, transfers 
electrical energy from 
one location to another.

BIG IDEA

Electrical 
Energy and 

Current
Energy and 

Current
Energy and 
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Electric Potential
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Capacitance
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Current and 
Resistance
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Electric Power
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Interactive Concept Maps
Each chapter includes an interactive, 
advanced graphic organizer that shows 
the relationships among concepts 
covered and helps students develop 
logical thinking and study skills.

9-12 1646436

Improve your understanding of key concepts of physics with this Interactive Reader 
booklet. It contains a clear narrative of the principles of physics in an easy-to-read 
format. Worked-out sample problems and practice problems throughout the 
chapters help you apply the concepts presented. In addition, interactive questions, 
notes, and tips in the margins will add depth to your mastery of physics.

 1 The Science of Physics

 2 Motion in One Dimension

 3 Two-Dimensional Motion and Vectors

 4 Forces and the Law of Motion

 5 Work and Energy

 6 Momentum and Collisions

 7 Circular Motion and Gravitation

 8 Fluid Mechanics

 9 Heat

 10 Thermodynamics

 11 Vibrations and Waves

 12 Sound

 13 Light and Reflection

 14 Refraction

 15 Interference and Diffraction

 16 Electric Forces and Fields

 17 Electrical Energy and Current

 18 Circuits and Circuit Elements

 19 Magnetism

 20  Electromagnetic Induction

 21 Atomic Physics

 22 Subatomic Physics

Interactive Reader

Serway  •  Faughn

Interactive Reader
Serway  •  Faughn

Interactive Reader

Review Previous Concepts

Electrical Energy and Current

C H A P T E R  17

Section 1 Electric Potential
What is the difference between electrical potential 
energy, electric potential, and potential difference?
How do energy conversions occur in a battery?

Section 2 Capacitance
How can electrical potential energy be stored?
How can the capacitance of devices be calculated?

Section 3 Current and Resistance
What are the basic properties of electric current, and 
how are they related?
What is the difference between a charge carrier’s drift 
speed and its average speed between collisions?
What is the difference between ohmic and non-ohmic 
materials?

Section 4 Electric Power
What is the difference between direct current and 
alternating current?
How is electric power related to the rate of electrical 
energy conversion?
How can electric power and the cost of running electri-
cal appliances be calculated?

1. How are � eld forces different from contact forces?

2. What is power?

Key Concepts

2 CHAPTER 17

DO NOT EDIT--Changes must be made through “File info”
CorrectionKey=NL-A

PH_CNLEIRXXXXXX_C17OP.indd   2 1/14/16   7:01 PM

PuzzlePro™
This tool for creating crossword puzzles and word 
searches makes learning vocabulary words fun.

eBook
This online version of the print Student Edition offers 
point-of-use references to online animations, 
simulations, video clips, and virtual labs that bring 
physics to life. Features include on-page media links, 
bookmarking, search, notes, and highlighting 
functionality. Audio files of the chapter summaries 
offer students an alternative way to access the content 
and enhance comprehension.

Interactive Reader
This write-in worktext presents all the  

vocabulary and essential content from the textbook 
in a lower-level, easy-to-read text, with instructional 

visuals and frequent comprehension checks. This 
unique component is a great tool for all students— 

the core content for struggling students and a  
useful study guide for others.

NEW!
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Flexible Assessment Tools 
to Track Student Progress

The comprehensive assessment options located on HMHScience.com bring 
together all HMH Physics assessment tools into one convenient place, giving you 
many choices for the best way to assess your students’ learning.

ExamView® Banks
A complete ExamView Software Suite includes all assessment 
questions for the program and more than 1,900 additional 
questions in Bonus Banks.

Name:______________________________Class:__________________ Date:__________________  

Original content Copyright © by Holt, Rinehart and Winston. Additions and changes to the original content are the responsibility of the instructor. 

Holt Physics  3 Chapter Tests 

Assessment 

The Science of Physics  

Chapter Test B 
MULTIPLE CHOICE 

In the space provided, write the letter of the term or phrase that best completes 

each statement or best answers each question. 

_____  1. A hiker uses a compass to navigate through the woods. Identify the 
area of physics that this involves. 

 a. thermodynamics c. electromagnetism 

 b. relativity d. quantum mechanics 

_____  2. According to the scientific method, how does a physicist formulate and 
objectively test hypotheses? 

 a. by defending an opinion c. by experiments 

 b. by interpreting graphs d. by stating conclusions 

_____  3. Diagrams are not designed to 

 a. show relationships between concepts. 

 b. show setups of experiments. 
 c. measure an event or a situation. 

 d. label parts of a model. 

_____  4. The most appropriate SI unit for measuring the length of an automobile 

is the 

 a. micron. c. meter. 

 b. kilometer. d. nanometer. 

_____  5. The radius of Earth is 6 370 000 m. Express this measurement in km in 

scientific notation with the correct number of significant digits. 

 a. 6.37  106 km c. 637  103 km  

 b. 6.37  103 km d. 63.7  104 km 

_____  6. Three values were obtained for the mass of a metal bar: 8.83 g; 8.84 g; 

8.82 g. The known mass is 10.68 g. The values are 

 a. accurate. c. both accurate and precise. 

 b. precise. d. neither accurate nor precise. 

_____  7. Calculate the following, and express the answer in scientific notation 

with the correct number of significant figures: 10.5  8.8  3.14  

 a. 2.9  102 c. 2.90  102 

 b. 290.136 d. 290 

Name:______________________________Class:__________________ Date:__________________  

Original content Copyright © by Holt, Rinehart and Winston. Additions and changes to the original content are the responsibility of the instructor. 

Holt Physics 2 Chapter Tests 

Assessment 

The Science of Physics 

Chapter Test A 
MULTIPLE CHOICE 

In the space provided, write the letter of the term or phrase that best completes 

each statement or best answers each question. 

_____  1. Which of the following is an area of physics that studies motion and its 

causes? 

 a. thermodynamics c. quantum mechanics 

 b. mechanics d. optics 

_____  2. Listening to your favorite radio station involves which area of physics? 
 a. optics 

 b. thermodynamics 

 c. vibrations and wave phenomena 

 d. relativity 

_____  3. A baker makes a loaf of bread. Identify the area of physics that this 
involves. 

 a. optics c. mechanics 

 b. thermodynamics d. relativity 

_____  4. According to the scientific method, why does a physicist make 

observations and collect data? 
 a. to decide which parts of a problem are important 

 b. to ask a question 

 c. to make an interpretation 

 d. to solve all problems 

_____  5. In the steps of the scientific method, what is the next step after 

formulating and objectively testing hypotheses? 
 a. interpreting results 

 b. stating conclusions 

 c. conducting experiments 

 d. making observations and collecting data 

_____  6. Why do physicists use models? 

 a. to explain the complex features of simple phenomena 
 b. to describe all aspects of a phenomenon 

 c. to explain the basic features of complex phenomena 

 d. to describe all of reality 

C3P Assessment
Type of Question: Written response
Student Instructions: The graph describes an object’s motion during four time
intervals. The intervals are labeled A–B, B–C, C–D, and D–E. Your task is to
write a story that describes the object’s motion during each of the four time
intervals. Make sure your story indicates whether the object returned to its
starting point.
Graphic:

Time (s)

 P
 o
 s
 i
 t
 i
 o
 n
(m)

 A  B  C  D  E

Teacher Instructions: You may find the use of graphs and stories that the
students have developed themselves to be very valuable. Specify whether you
want students to write a brief description with only one or two sentences
describing each time interval or whether they should write a creative story with
several paragraphs describing the motion. Inform students how many points
you will count for grammar and spelling in addition to content.
Correct Answer/Mastery Requirements: Students’ stories should meet the
assigned requirements. All stories should describe the same general motion:
A–B During this interval the object was at rest.
B–C During this interval the object was moving with a constant velocity in the

forward (or positive) direction.
C–D During this interval the object was at rest.
D–E During this interval the object had constant acceleration in the negative

direction.
The object returned to the starting point.
Scoring: Use a three-point generalized task rubric.

Name:______________________________Class:__________________ Date:__________________  

Original content Copyright © by Holt, Rinehart and Winston. Additions and changes to the original content are the responsibility of the instructor. 

Holt Physics 3 Section Quizzes 

Motion in One Dimension continued 

_____  6. Rank in decreasing order the distances traveled by objects having the 
following pairs of average velocity and time of motion. 

I. vavg = +2.0 m/s, t = 2.0 s 

II. vavg = +3.0 m/s, t = 2.0 s 

III. vavg = 3.0 m/s, t = 3.0 s 

 a. I, II, III c. II, I, III 
 b. II, III, I d. III, II, I 

The graph below shows the motion of a dog pacing along a fence. Refer to the 
graph to answer questions 7-10. 

 

 

 

 

 

 

 

 

_____  7. For the five time intervals shown, during how many intervals does the 

dog have the same average velocity? 

 a. 0 c. 2 

 b. 1 d. 3 

_____  8. For the five time intervals shown, during how many intervals does the 

dog pace at the same average speed? 

 a. 0 c. 2 

 b. 1 d. 3 

 9. Describe the dog’s motion when it is at 1.0 m. 

_________________________________________________________________  

_________________________________________________________________  

10. What is the dog’s average velocity for total displacement? 

Name:______________________________Class:__________________ Date:__________________  

Original content Copyright © by Holt, Rinehart and Winston. Additions and changes to the original content are the responsibility of the instructor. 

Holt Physics 2 Section Quizzes 

Assessment 

Motion in One Dimension 

Section Quiz: Displacement and Velocity 
Write the letter of the correct answer in the space provided. 

_____  1. Which of the following situations represents a positive displacement of 
a carton? Assume positive position is measured vertically upward along 

a y-axis. 

 a. A delivery person waiting for an elevator lowers a carton onto a dolly. 

 b. When the elevator doors open, the delivery person lifts the dolly 

over the threshold of the elevator. 

 c. The delivery person pushes the dolly to the back of the elevator 
while pressing a floor button. 

 d. The door closes and the elevator moves from the 10th to the 4th 

floors. 

Refer to the figure below to answer questions 2–4. 

 

 

 

_____  2. What is the correct description of any change of position farther to the 

right of zero? 

 a. positive displacement 

 b. positive distance 

 c. positive position 

 d. positive change of displacement 

______  3. A dog walks from +4 m to +2 m. Which of the following statements is 
true about the dog’s motion? 

 a. xi = +2 m c. x = +2 m 

 b. xf = +2 m d. vavg = 2 m/s 

_____  4. What is the maximum negative displacement a dog could have if it 

started its motion at +3 m? 

 a. +7 m c. 3 m 

 b. +3 m d. 7 m 

_____  5. Rank in decreasing order the displacements of objects having the 
following pairs of average velocity and time of motion. 

 I. vavg = +2.0 m/s, t = 2.0 s 

II. vavg = +3.0 m/s, t = 2.0 s 

III. vavg = 3.0 m/s, t = 3.0 s 

a. I, II, III c. II, I, III 

b. II, III, I d. III, II, I 

Section Quizzes
A 10-question multiple-
choice and short-answer 
quiz for each section of the 
textbook. These are 
designed for student 
formative assessment  
to aid in remediation.

Chapter Test A & B
Two full-length chapter tests 
of multiple-choice and short-
answer questions. Test B is 
similar to but more 
challenging than Test A.

Alternative  
Assessment
For students who benefit from 
non-traditional assessments, 
these tests provide another way of 
determining their understanding 
of physics facts, concepts, and 
principles.

12 #HMHScience



1 Assess

2 Prescribe

3 Re-assess

Customized questions 
at each stage of assessment

Online Assessment System
This online system allows teachers  
to assign Section Quizzes and  
Chapter Tests to students. Student 
performance data are recorded  
for the teacher and automated 
remediation with reassessments are 
provided for section quizzes to help 
students achieve mastery.

Standardized Test-Prep 
PowerPresentations  
Two versions of test-prep 
PowerPresentations are available 
per chapter for whole-class  
warm-ups or practice.  
Teachers can choose from either 
an Outline or Inquiry format.
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Convenient access to 

Labs, Data Analysis and STEM
HMH Physics includes the most comprehensive lab resources with its wide variety 
of print and digital lab options for every classroom, along with the most robust 
data-analysis strand to help students develop these critical skills.  

Labeled Labs
Lab activities are labeled online by class time, prep time, 
difficulty to help teachers choose appropriate activities 
to fit their classroom needs.

Laboratory 
Experiments
Wide variety of labs located at point of use on 
HMHScience.com:

• �Editable lab sheets

• �Teacher notes and answer keys

• �Referenced on Instruction and Intervention 
pages in Teacher Edition

QuickLabs
Reinforce concepts at point of use in the Student 
Edition; easy-to-prepare and easy-to-complete  
in less than one class period

Core Skill Labs
Provide practice of inquiry skills and scientific 
methods

Standard Labs
Designed to guide students through all stages of 
learning physics, from the initial exploration of 
concepts to their application—all reinforcing 
science concepts in the chapter

Open Inquiry Labs
Specifically designed to be short project-based 
labs that encourage students to collaborate, 
strategize, construct, and evaluate a lab 
challenge of their own creation

STEM Labs
Problem-based labs that emphasize the 
engineering design process and incorporate 
team inquiry methodologies

Probeware Labs
Labs that integrate technology and physics 
concepts

Forensic Labs
Application labs that have students 
demonstrating laboratory skills through  
the exploration of forensic and applied  
science scenarios

Over 200  
Editable Labs!

Smart Grapher
A powerful, easy-to-use online graphing 

tool with which students can use 
their own data to create line graphs, 

circle graphs, and more.

14 #HMHScience



Virtual Labs
Students can hone their lab skills  
in a virtual environment using the 

comprehensive set of 24 labs online. 
Fun, safe and highly interactive, these 

labs focus on experiments for which 
equipment and materials are often 

expensive or difficult  
to acquire.

Data Analysis  Support for Students
To help students develop the data analysis skills 
necessary to collect, graph, and analyze data like 
scientists, HMHScience.com includes resources to 
support the data analysis lesson in every chapter.

Graphing Calculator 
Activities
HMH has partnered with Texas 
Instruments to present nine 
graphing activities for use 
with the TI-Nspire™ graphing 
calculator.

STEM Labs
10 STEM labs located 
throughout the program 
emphasize the engineering 
design process. These 
problem-based labs 
incorporate team inquiry 
methodologies.

 

© Houghton Mifflin Harcourt Publishing Company. Additions and changes to the 
underlying content are the responsibility of the instructor. 

3 

 

MATERIALS 
ITEM QTY. 

 clamps 3 

 heavy cardboard 10 cm × 10 cm 

 Hooke’s law apparatus  

 meterstick 1 

 set of slotted masses 1 

 slotted mass holder 1 

 suspension clamp 1 

KIT INCLUDES: 
ITEM QTY. 

 braided cords 1.5 m–2.0 m 

 elastic bands 2 or 3 

 hooked masses 0.2 kg, 0.25 kg or 0.5 kg 

SAFETY  
 Wear eye protection, and perform this experiment in a clear area, away 

from obstacles and people. 
 Attach masses and cords securely. Swinging or falling masses can 

cause serious injury. 

Plunge with a Bungee 
Although bungee jumping has been a craze for almost a decade, many people are 
wondering just how safe such a plummet can be. A harnessed person secured to 
one end of a long elastic bungee cord attaches the other end of the cord to a high 
precipice, such as a bridge or a cliff. After summoning the courage, they plunge 
and are rewarded with the exhilarating free-fall acceleration of their body toward 
the ground. When the diver has fallen the length of the cord, the cord gives a 
little, much as a spring does. So it’s important that designers know exactly how 
much the cord will give when they determine the length of the cord. Designers 
must also take into account the range of weights of different people. Although the 
fall is fun for many divers, some have complained about the jolt experienced at 
the end of the ride. When the cord cannot expand any further, it yanks the diver 
back up away from the ground—causing the diver to fall again and experience 
another, less harsh jolt. The entire experience is much like that of a bouncing ball. 

STEM  
in the Student Edition

Features that include cutting-edge topics, like 
this Engineering and Technology feature, have 

been updated to reflect our constantly expanding 
understanding of science through  

new discoveries.
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Join the  
conversation! 
#HMHScience

hmhco.com • 800.225.5425

Connect with us:

Contact your HMH Account Executive today to learn more about 
Physics © 2017: hmhco.force.com/replocator

The © 2017 Physics program is available in five configurations: Premium, Hybrid, Digital, Digital  
Enhanced, and Class Set packages. The Hybrid bundle is the base option, with the print Student Edition and 
Teacher Edition, the student eBook, and all worksheets and labs. The Premium bundle provides added print 
resources, such as Interactive Readers and CliffsNotes® Study Guides. Digital bundles offer a low-cost, digital-only 
option. The Premium, Hybrid, Digital Enhanced, and Class Set bundles include the On the Job STEM videos and 
rich multimedia, animations, and simulations. Common Cartridge® options are also available for purchase.

Print Digital
Student Edition

Teacher Edition

Interactive Reader (and Answer Key for Teacher)
        

Performance Expectations Guide SE/TE
        

Engineering Design Guide SE/TE
        

Interactive Online Edition
• NGSS* Correlation Tool

• Teacher Guide for Google Expeditions
 

• Student eBook: Chapter Summaries  Audio files and SE pages

• Worksheets (Section Study Guides, Chapter Study Guides, Graphing Calculator Activities)

• �Labs (STEM, Open Inquiry, Standard, Core Skills, Forensic, Probeware, Virtual Labs)

• �Lab Resources  (Labs with Teacher Notes, Probeware Instruction Sheet, Comprehensive Materials List, Graphing 
Calculator Instructions, Lab Teacher Resources, Laboratory Manager’s Professional Reference)

• � �Student Toolkit (Scientific Reasoning Skill Builder, Project Resources, Smart Grapher, FoldNotes, Periodic Table, 
Glossary, Scientific Calculator, Graphing Calculator)

• �Teacher Toolkit (Teaching Strategies, Classroom Management Resources, Lesson Plans)

• �Multimedia and Activities (Animated Physics, Virtual Labs —with Premium package only, WebLinks, Interactive 
Concept Maps)

• Presentation Tools (Teaching Visuals, Interactive Whiteboard Resources, PowerPresentations)

• On the Job STEM Videos (with Premium package only)

• �Problem-Solving Support  (Interactive Demonstrations, Sample Problem Sets I and II, Solution Tutor)

• �Online Assessments (ExamView, Section Quizzes, Chapter Tests A&B, Alternative Assessments, Online 
Assessment with Remediation)
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