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Welcome to

Texas Physics
Student Edition
Texas Physics was built to ensure that
Texas students master the TEKS!
TEKS labels are found throughout the text
so students can easily identify important
concepts.
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The Teacher Edition includes a full TEKS
correlation, ELPS implementation tips and
strategies, and a Pacing Guide with TEKS
correlations by section. Point-of-Use TEKS
icons throughout the Teacher Edition show
exactly where the TEKS are covered.

Texas essenTial Knowledge and sKills
The Holt McDougal Texas Physics program provides a full year
of interactive experiences structured around the Texas Essential
Knowledge and Skills (TEKS) for Physics. As you read, experiment, and interact with print and digital content, you will be
learning what you need to know and be able to do to complete this course. The TEKS explain the content, concepts, and
principles of major themes in physics. They also cover science
process skills.

1 Scientific Processes
The student conducts investigations, for at least 40%
of instructional time, using safe, environmentally
appropriate, and ethical practices. These investigations
must involve actively obtaining and analyzing data
with physical equipment, but may also involve
experimentation in a simulated environment as well as
field observations that extend beyond the classroom.
The student is expected to:

A demonstrate safe practices during laboratory and
field investigations; and

B demonstrate an understanding of the use and

conservation of resources and the proper disposal
or recycling of materials.

Texas Study Guide
The Study Guide reinforces the
TEKS content, vocabulary, and
skills presented in the Student
Edition. A lower-level version is
available online for students
needing extra support for
specific TEKS objectives.

©Houghton Mifflin Harcourt; ©Stephen Sweet/Alamy Images; Courtesy NASA/JPL-Caltech

2 Scientific Processes
The student uses a systematic approach to answer
scientific laboratory and field investigative questions.
The student is expected to:

A know the definition of science and understand that
it has limitations, as specified in subsection b.2 of
this section;
b.2 Nature of science. Science, as defined by
the National Academy of Sciences, is the "use of
evidence to construct testable explanations and
predictions of natural phenomena, as well as the
knowledge generated through this process." This
vast body of changing and increasing knowledge
is described by physical, mathematical, and
conceptual models. Students should know that
some questions are outside the realm of science
because they deal with phenomena that are not
scientifically testable.

B know that scientific hypotheses are tentative

and testable statements that must be capable of
being supported or not supported by observational
evidence. Hypotheses of durable explanatory power
which have been tested over a wide variety of
conditions are incorporated into theories;

C know that scientific theories are based on natural

and physical phenomena and are capable of being

The TEKS are listed here for your convenience. You will also see
them referenced throughout this book. Look for TEKS on the
opening pages of each chapter and section, as well as throughout each section. In some cases, you may see a code without
the full standards language. You can refer to these pages to see
the full text for each TEKS.

tested by multiple independent researchers. Unlike
hypotheses, scientific theories are well-established
and highly-reliable explanations, but may be
subject to change as new areas of science and new
technologies are developed;

D distinguish between scientific hypotheses and
scientific theories;

E design and implement investigative procedures,

including making observations, asking well-defined
questions, formulating testable hypotheses,
identifying variables, selecting appropriate
equipment and technology, and evaluating
numerical answers for reasonableness;

F demonstrate the use of course apparatus,

equipment, techniques, and procedures, including
multimeters (current, voltage, resistance), triple
beam balances, batteries, clamps, dynamics
demonstration equipment, collision apparatus,
data acquisition probes, discharge tubes with
power supply (H, He, Ne, Ar), hand-held visual
spectroscopes, hot plates, slotted and hooked lab
masses, bar magnets, horseshoe magnets, plane
mirrors, convex lenses, pendulum support, power
supply, ring clamps, ring stands, stopwatches,
trajectory apparatus, tuning forks, carbon paper,
graph paper, magnetic compasses, polarized film,
prisms, protractors, resistors, friction blocks, mini
lamps (bulbs) and sockets, electrostatics kits,
90-degree rod clamps, metric rulers, spring scales,
knife blade switches, Celsius thermometers, meter
sticks, scientific calculators, graphing technology,
computers, cathode ray tubes with horseshoe
magnets, ballistic carts or equivalent, resonance
tubes, spools of nylon thread or string, containers
of iron filings, rolls of white craft paper, copper
wire, Periodic Table, electromagnetic spectrum
charts, slinky springs, wave motion ropes, and laser
pointers;

K communicate valid conclusions supported by the

data through various methods such as lab reports,
labeled drawings, graphic organizers, journals,
summaries, oral reports, and technology-based
reports; and

L express and manipulate relationships among

physical variables quantitatively, including the use
of graphs, charts, and equations.

3 Scientific Processes
The student uses critical thinking, scientific reasoning,
and problem solving to make informed decisions
within and outside the classroom.
The student is expected to:

A in all fields of science, analyze, evaluate, and

critique scientific explanations by using empirical
evidence, logical reasoning, and experimental
and observational testing, including examining
all sides of scientific evidence of those scientific
explanations, so as to encourage critical thinking
by the student;

G use a wide variety of additional course apparatus,

equipment, techniques, materials, and procedures
as appropriate such as ripple tank with wave
generator, wave motion rope, micrometer, caliper,
radiation monitor, computer, ballistic pendulum,
electroscope, inclined plane, optics bench, optics
kit, pulley with table clamp, resonance tube,
ring stand screen, four inch ring, stroboscope,
graduated cylinders, and ticker timer;

H make measurements with accuracy and precision
and record data using scientific notation and
International System (SI) units;

I identify and quantify causes and effects of
uncertainties in measured data;

J organize and evaluate data and make inferences

from data, including the use of tables, charts, and
graphs;

Texas Essential Knowledge and Skills

xvii

1

Accessible
on ANY mobile device
including smartphones
and tablets!

The standard by which all Physics
programs are compared is now more
accessible than ever.

Texas Physics presents a balanced and engaging approach to conceptual and problemsolving instruction. Many improvements have been made to the program to make the
content accessible to more students.

A Friendlier Student Edition

Key Terms

Highlighted Formulas

Chapter vocabulary words are
highlighted at the beginning of
every section.

Key formulas are highlighted
to help students focus.
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If an object is at rest (not moving), its position does not change
with respect to a fixed frame of reference. For example, the benches on
the platform of one subway station never move down the tracks to
another station.
In physics, any frame of reference can be chosen as long as it is used
consistently. If you are consistent, you will get the same results, no matter
which frame of reference you choose. But some frames of reference can
make explaining things easier than other frames of reference.
For example, when considering the motion of the gecko in Figure 1.2,
it is useful to imagine a stick marked in centimeters placed under the
gecko’s feet to define the frame of reference. The measuring stick serves
as an x-axis. You can use it to identify the gecko’s initial position and its
final position.

Displacement
Special Relativity
and Time Dilation
While learning about kinematics, you worked with equations that describe
motion in terms of a time interval (∆t). Before Einstein developed the
special theory of relativity, everyone assumed that ∆t must be the same
for any observer, whether that observer is at rest or in motion with respect
to the event being measured. This idea is often expressed by the statement
that time is absolute.

In 1905, Einstein challenged the assumption that time is absolute in a
paper titled “The Electrodynamics of Moving Bodies,” which contained
his special theory of relativity. The special theory of relativity applies to
observers and events that are moving with constant
FIGURE 1
velocity (in uniform motion) with respect to one
Measurement of Time
Depends on Perspective
another. One of the consequences of this theory is that
C02-EDG-001a-A
of Observer
∆t does depend on the observer’s motion.

Passenger’s
Passenger’s perspective
Perspective

(a) A passenger(a)
on a train sends a pulse of light
towards a mirrorC02-EDG-001b-A
directly above.

Observer’s
Perspective
Observer’s
perspective

(b)

(b) Relative to a stationary observer beside the
track, the distance the light travels is greater than
that measured by the passenger.

66

Consider a passenger in a train that is moving
uniformly with respect to an observer standing beside
the track, as shown in Figure 1. The passenger on the
train shines a pulse of light toward a mirror directly
above him and measures the amount of time it takes
for the pulse to return. Because the passenger is
moving along with the train, he sees the pulse of light
travel directly up and then directly back down, as in
Figure 1(a). The observer beside the track, however, sees
the pulse hit the mirror at an angle, as in Figure 1(b),
because the train is moving with respect to the track.
Thus, the distance the light travels according to the
observer is greater than the distance the light travels
from the perspective of the passenger.
One of the postulates of Einstein’s theory of
relativity, which follows from James Clerk Maxwell’s
equations about light waves, is that the speed of light is
the same for any observer, even when there is motion
between the source of light and the observer. Light is
different from all other phenomena in this respect.
Although this postulate seems counterintuitive, it was
strongly supported by an experiment performed in
1851 by Armand Fizeau. But if the speed of light is the
same for both the passenger on the train and the

Displacement is a change in position.
1.2 movesDefinitions
from left to right along the x-axis from an
In-Text
Improved ReadabilityThe gecko in Figure

i
f
As
students
study,
key vocabulary
Increased font size, updateddifference between
its
final and initial
coordinates,
or xf − xi . Inisthis case,
in context.
style, and wider paragraph the displacementhighlighted
is about 61 cm (85
cm − 24 cm). The Greek letter delta
(∆) before the x denotes a change in the position of an object.
spacing make reading easier.

Displacement

Summary

Chapter 2

∆x = xf − xi

Section 1

Displacement and Velocity

Key termS

• Displacement is a change of position in a certain direction, not the total
distance traveled.
• The average velocity of an object during some time interval is equal to the
displacement of the object divided by the time interval. Like displacement,
velocity has both a magnitude (called speed) and a direction.

frame of reference
displacement
average velocity
instantaneous
velocity

displacement = change in position = final position − initial position

Chapter Summary

• The average velocity is equal to the slope of the straight line connecting the
initial and final points on a graph of the position of the object versus time.

Section 2

Acceleration

Key term

The user-friendly design
Figure 1.2 of the
Chapter Summaries
makeDisplacement
them
Measuring
accessible and useful
A geckoto
moving along the x-axis from xi to xf undergoes a
displacement
of ∆x = xf − xi.
students. Features
include:
Section-level summaries
∆x
Section-level key terms
Chapter variable definitions

• The average acceleration of an object during a certain time interval is equal
to the change in the object’s velocity divided by the time interval.
Acceleration has both magnitude and direction.

acceleration

Advanced Topics are integrated
throughout the textbook.

2
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• The equations in Figure 2.6 are valid whenever acceleration is constant.

Section 3

Falling objects

Key term

• An object thrown or dropped in the presence of Earth’s gravity experiences a
constant acceleration directed toward the center of Earth. This acceleration
is called the free-fall acceleration, or the acceleration due to gravity.

free fall

• Free-fall acceleration is the same for all objects, regardless of mass.
• The value for free-fall acceleration on Earth’s surface used in this book
is ag = −g = −9.81 m/s2. The direction of the free-fall acceleration is
considered to be negative because the object accelerates toward Earth.

©Space Frontiers/Taxi/Getty Images
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BIG IDEA The motion of an object can be described
and predicted using known relationships between
the following variables: displacement, velocity,
acceleration, and time.

• The average acceleration is equal to the slope of the straight line
connecting the initial and final points on the graph of the velocity
of the object versus time.

Advanced Topics

differen
the dis
the pho
flying fr
to calif
displac
astrona
californ

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

• The direction of the acceleration is not always the same as the direction of
the velocity. The direction of the acceleration depends on the direction of
the motion and on whether the velocity is increasing or decreasing.

Chapter 2
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initial position, x , to a final position, x . The gecko’s displacement is the

The Relativity of Time

Mirror

Space

Round

4B

As any object moves from one position to another, the length of the
straight line drawn from its initial position to the object’s final position is
called the displacement of the object.

PHYSICS ON THE EDGE
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meters
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velocity

m/s

a

acceleration
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Problem Solving

meters per second

50

meters per second2
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See Appendix D: equations for a summary
of the equations introduced in this chapter.
If you need more problem-solving practice,
see Appendix i: Additional Problems.
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Texas Student Edition

Full TEKS Coverage
Texas Physics is your pathway to covering the Texas Essential Knowledge
and Skills in your classroom.
Point-of-Use TEKS

TEKS codes are included with Main Idea heads and
with assessment questions throughout the book.

Full-Text TEKS
The opener of every
section includes the
full language for the
core TEKS covered in
that section.
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Accessible ProblemSolving Design
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Go online

Interactive Demo

Average Acceleration

HMDScience.com

Sample Problem B A shuttle bus slows down with an average
acceleration of –1.8 m/s2. How long does it take the bus to slow
from 9.0 m/s to a complete stop?

Textbook Sample Problems have been
redesigned for increased accessibility.
• Prominent titles
• Highlighting of unknown variables
• Student-friendly problem-solving
steps

Given:

AnAlyze

Online Content
References to pertinent
online content are placed
at point of use throughout
the textbook.

vi = 9.0 m/s
vf = 0 m/s
aavg = −1.8 m/s2

Unknown:

∆t = ?

Rearrange the average acceleration equation to solve for the time
interval.

sOlve

∆v
aavg = _
∆t

vf - v i
0 m/s - 9.0 m/s
∆v
_
__
∆t = _
aavg = aavg =
−1.8 m/s2
∆t = 5.0 m/s

Problem-Solving Steps
Supported System Configurations

1. As the shuttle bus comes to a sudden stop to avoid hitting a dog, it accelerates
uniformly at −4.1 m/s2 as it slows from 9.0 m/s to 0.0 m/s. Find the time interval
of acceleration for the bus.
• CPU: 133 MHz or faster

Macintosh®

Windows®

• Operating system: 10.2 or newer version

• Operating system: Windows 2000 or XP with latest updates

• CPU: G3+
• RAM: 64 MB minimum

• RAM: 64 MB minimum

• Available hard-drive space: 20 MB minimum

• Available hard-drive space: 20 MB minimum

• 8x DVD drive

• 8x DVD drive

• 800 x 600 display

• 800 x 600 display

®

®

3. With an average acceleration of −1.2 m/s2, how long will it take a cyclist to bring a
Your textbook and student
bicycle with an initial speed of 6.5 m/s to a complete stop?
resources all on one disk

For technical support:

Online: http://www.techsupport.hmhpub.com
Phone: 1-800-323-9239, Monday–Friday, 8:00 a.m. to 10:00 p.m., CST

4. Turner’s treadmill runs with a velocity of −1.2 m/s and speeds up at regular
Includes:
intervals during a half-hour workout. After 25 min, the treadmill has a velocity of
Electronic Student Edition
−6.5 m/s. What is the average acceleration of the treadmill during
this period?
Worksheets

Copyright © Houghton Mifflin Harcourt Publishing Company

All rights reserved. This program is sold subject to the conditions set forth on the Copyright screen and on the license document
included on the enclosed DVD-ROM. Network installation and use of this program without permission in writing are prohibited.
Produced in the U.S.A.

ISBN: 978-0-544-06052-4

Multimedia

2
5. Suppose a treadmill has an average acceleration of 4.7 × 10−3 m/s
Labs.

If you have received these materials as examination copies free of charge, Houghton Mifflin Harcourt Publishing
Company retains title to the materials and they may not be resold. Resale of examination copies is strictly prohibited.

To learn more about the complete Physics program,
visit www.hmheducation.com/physics.

Student One Stop

Player 7+, or Apple® QuickTime® Player 5+

Highlighted Variables

The unknown variables in
Sample Problems have been
highlighted for greater clarity.

Texas Physics

2. A car traveling at 7.0 m/s accelerates uniformly at 2.5 m/s2 to reach a speed of
12.0 m/s. How long does it take for this acceleration to occur?
• Audio player software such as iTunes , Windows Media

Student One Stop

• Audio player software such as iTunes®,
Windows Media® Player 7+, or Apple®
QuickTime® Player 5+

Texas Physics

These are organized in a way
that is familiar to students.

1 2 3 4 5 6 7 8 9 10
4500000000

a. How14much
does its speed change after 5.0 min?
13 12 11

1555

ABCDE

Smart Grapher
and more

b. If the treadmill’s initial speed is 1.7 m/s, what will its final speed be?

All resources are
also available online at
www.hmdscience.com.

Student One Stop DVD
The Student One Stop™ DVD
includes the full book and
student resources in PDF format
for students who want to access
their book electronically but do
not have Internet access.

1479692

Motion in One Dimension

47

3

Instructional support for a wide range of learners
at point of use in the Texas Teacher Edition.
TEKS Snapshot

Instructional Model

Each chapter begins with a
TEKS Snapshot feature that
identifies the core TEKS
covered in every section.

The Teacher Edition wrap is
organized around an instructional
model that includes:
Focus and Motivate
Plan and Prepare
Teach
Assess and Reteach

TEKS, ELPS, and CCRS Support
Labs
The Teacher Edition wrap outlines
program labs that are relevant to the
chapter. These conveniently editable
labs are all found online. QuickLabs
are also available in the Student
Edition.

4

hmhco.com/TX-Science

The Teacher Edition includes these convenient features to help you
meet your state standards:
• TEKS Snapshots: at-a-glance correlations of core TEKS to sections
• Full-text correlation to the TEKS and CCRS
• Full-text correlation to the ELPS with activities and resources for
implementing their coverage
• Pacing Guide with TEKS correlation

New Energy for Texas Science
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Go Online! for all your teacher resources at HMDScience.com

Instruction and
Intervention
Support

Motion in One Dimension
1

Core Instruction

The Core Instruction resources below can be used for all students. Core Instruction should be
followed by ongoing assessment to determine which students need further help.

Section

Instruction

Print

DVD

■

■

Textbook Displacement and Velocity

2.1

Visual Concepts Motion • Frame of
Reference • Sign Conventions for
Velocity • Sign Conventions for
Displacement • Average Velocity •
Distinguishing Between Speed and
Velocity • Graphical Representation
of Instantaneous Velocity • Graphical
Representation of Average Velocity

Online

■

Labs
Demonstration Displacement
Lab Motion
Lab Position (Probeware)

4A, 4B, 4F

2 Support and Intervention

3 Specialized Support

Support and Intervention resources are useful for students
who need targeted help beyond the Core Instruction.

Students who need more intensive personalized intervention
benefit from Specialized Support resources.

Resources

Resources

Chapter Study Guides

Print

DVD

■

■

Concept Maps

■

Interactive Demos

■

Sample Problem Sets

■

Scientific Reasoning Skill Builder

Teaching Visuals Positive and Negative
Displacements

Section Study Guides

■

Instruction and
Intervention Support at
the beginning of each
chapter offers a full
listing of the activities
and classroom resources
DODO
NOT
NOT
EDIT--Changes
EDIT--Changes
must
must
be made
be made
through
through
“File“File
info”
info”
available for each
CorrectionKey=A
CorrectionKey=A
section and makes it
easy to differentiate
Assessment
instruction.

Online

■
■

■

2.2

■

■

■

Dimension

Visual Concepts Acceleration •
Final Velocity with Constant
Uniform Acceleration • Graphical
Representations of Acceleration •
Sign Conventions for Acceleration •
Displacement with Constant Uniform
Acceleration • Final Velocity After Any
Displacement

■

S.T.E.M. Lab Race-Car Construction
DO NOT EDIT--Changes must be made through “File info”
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SECTION 2

Teaching Visuals Signs of Velocity and
Acceleration • Constant Acceleration
and Average Velocity

Texas Essential
Knowledge and Skills

PowerPresentation 2.2

■

Think Science Developing Theories

Objectives
QuickLab Time Interval of Free Fall
4A, 4B
Lab Free-Fall Acceleration (Core Skill) Describe
CCRS SS.VIII.A.5
Visual Concepts Free Fall • Acceleration
motion in terms
4A ■generate andVirtual
interpret
Lab Acceleration of Gravity
and Gravity • Velocity and Acceleration
changing velocity.
graphs
and
charts
describing
different
types
of
of an Object at Its High Point

Key Term

Compare graphical
representations of accelerated
Additional presentation tools are available online 4B
for every
chapter,
describe
andincluding
analyzeInteractive Whiteboard Resources.
and nonaccelerated motions.

motion in one dimension using equations with the
concepts of distance, displacement, speed, average
velocity, instantaneous velocity, and acceleration.

CCRS SS.VIII.C.1

36A Chapter 2

 Plan and Prepare

TEKS and

1F, 4A

Academic Vocabulary Remind students
Each section opener
listshowthe
Texas
that rate describes
something
changes compared to something else. In
Essential Knowledge
and
Skills
physics, a rate usually refers to a change
over time.
Velocity is aAlso
rate—the rate at
addressed by the
lesson.
which displacement changes with
respect to time. Acceleration
is also a
included are applicable
College
rate—the rate at which velocity changes
with respect toStandards.
time.
and Career Readiness

DVD

■

■

■
■

4B

Resources

Online

4B

GO ONLINE
GO ONLINE

■

ExamView Banks
■

■

■

■

Section Formative Assessments (SE)

■

Section Quizzes

1E, 1G, 3F, 3I

The word acceleration has different meanings
in everyday life and in science. Ask students
how they use the word acceleration when
talking to their friends and family. They will
likely say that it means “to speed up” or “go
faster.” Explain that in science an object
accelerates if its velocity changes in any way.
So acceleration can mean speeding up, slowing
down, or changing direction.

Texas Physics

Texas Physics
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Differentiated Instruction
strategies are provided
InDesign Notes
for every lesson to assist you in helping students
with a wide range of needs. The strategies include:
Below Level		
English Learners
Pre-AP*		 Inclusion		
1. ED: Minor coloumn text overflows into Differentiated Instruction text Box in the TE
Bottom wrap, so Differentiated Instruction text have overset

Teachers are provided with additional
problem-solving strategies to help
students solve physics problems.

InCopy Notes
1. This is a list

minimum

nes®, Windows Media®
Player 5+

ishing
prohibited.

14 13 12 11

ABCDE

1479690

All resources are
also available online at
www.hmdscience.com.

Teacher One Stop™

he license
ssion in

Your Teacher Edition textbook and
teacher resources all on one disk
Includes:
Electronic Teacher Edition
Presentation Tools
Worksheets
Multimedia
Assessments
Interactive Whiteboard
Resources

ExamView®
Labs
Teacher Materials
Smart Grapher
Lesson Plans
and more
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DEConSTruCTIng
DECONSTRUCTING
ProblEmS
PROBLEMS that the acceleration is not changing

M

1. COMP: To fix overset, he Demonstration was removed from this page and placed
on the following spread. Please remove the horizontal bar at the bottom of the left
column. -ED 8/7 - LW completed on 08/10/12.

Teacher One Stop™

SE
PW
Pb

Practice B
1. 2.2 s
2. 2.0 s
3. 5.4 s
4. −3.5 × 10−3 m
5. a. 1.4 m/s
b. 3.1 m/s

2 to reach
2. A 2.
carAtraveling
car traveling
at 7.0atm/s
7.0accelerates
m/s accelerates
uniformly
uniformly
at 2.5atm/s
2.52 m/s
to reach
a speed
a speed
of of
12.0 m/s.
12.0 m/s.
How How
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to occur?
to occur?

Differentiated Instruction
InCopy Notes
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to a sudden
to a sudden
stop to
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avoid
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dog,
accelerates
it accelerates
uniformly
uniformly
at −4.1
at −4.1
m/s2 m/s
as it2slows
as it slows
from from
9.0 m/s
9.0to
m/s
0.0tom/s.
0.0 m/s.
Find Find
the time
the time
interval
interval
of acceleration
of acceleration
for the
forbus.
the bus.
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SE
PW
Pb

2, long
3. With
3. With
an average
an average
acceleration
acceleration
of −1.2
of −1.2
m/s2,m/s
how
how will
longitwill
takeit atake
cyclist
a cyclist
to bring
to bring
a
a
bicycle
bicycle
with an
with
initial
an initial
speedspeed
of 6.5ofm/s
6.5to
m/s
a complete
to a complete
stop?stop?

Write sentences on the board that use the
word acceleration, and ask students to
identify which meaning is appropriate for
each. Discuss the difference between informal
language (used with family and friends) and
formal language (used in the classroom).

∆v

*Challenging P
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Differentiated
Instruction
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36B

Rearrange
Rearrange
the average
the average
acceleration
acceleration
equation
equation
to solve
to solve
for the
fortime
the time
interval.
interval.

∆t =∆t
5.0=m/s
5.0 m/s

The rate of change of velocity is called acceleration. The magnitude of
the average acceleration is calculated by dividing the total change in an
object’s velocity by the time interval in which the change occurs.

ENGLISH LEARNERS

SE
PW
Pb

vf - vvfi - v0i m/s
0 m/s
- 9.0-m/s
9.0 m/s
∆v
∆v_
_
=_
= __
= __
∆t =∆t
=_
aavg
a=
avg aavg aavg
−1.8−1.8
m/s2m/s2

Acceleration has dimensions of length divided by time squared. The
units of acceleration in SI are meters per second per second, which is
written as meters per second squared, as shown below. When measured
in these units, acceleration describes how much the velocity changes in
each second.
(m/s) _
m _
1 _
m
_
s = s × s = s2

AVERAGE ACCELERATION
Find the acceleration of an amusement
park ride that falls from rest to a speed
of 28 m/s in 3.0 s.
Answer: 9.3 m/s2

∆t

∆v
∆v
_
aavg a=avg
=_
∆t ∆t

vf - v i
∆v = _
aavg = _
tf - ti
∆t

Strong Teaching
Support
Classroom
Practice

vi = v9.0
9.0 m/s
i =m/s

Unknown:
Unknown: ∆t =∆t
? =?

SOLVE
SOLVE

Average Acceleration

 Teach

Use this guide t
SE = Student E
PW = Sample P
Pb = Sample P

aavg a=avg
−1.8
= −1.8
m/s2m/s2

When a shuttle bus approaches a stop, the driver begins to apply the
brakes to slow down 5.0 s before actually reaching the stop. The speed
changes from 9.0 m/s to 0 m/s over a time interval of 5.0 s. Sometimes,
however, the shuttle stops much more quickly. For example, if the driver
slams on the brakes to avoid hitting a dog, the bus slows from 9.0 m/s to
0 m/s in just 1.5 s.
Clearly, these two stops are very different, even though the shuttle’s
velocity changes by the same amount in both cases. What is different in
these two examples is the time interval during which the change in
velocity occurs. As you can imagine, this difference has a great effect
on the motion of the bus, as well as on the comfort and safety of the
passengers. A sudden change in velocity feels very different from a
slow, gradual change.

velocity changes over time; an object
accelerates if its speed, its direction,
or both change

ProblEm

= 0 m/s
vf = v0f m/s

■

Motion in One Dimension

Acceleration is the rate of change of velocity with respect to time.

Given:
Given:

■

stops to load and unload passengers, it does not always travel at that top
speed. For some of the time the train is in motion, its velocity is either
increasing or decreasing. It loses speed as it slows down to stop and gains
speed as it pulls away and heads for the next station.

acceleration the rate at which
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■

Online Assessment System ANALYZE
ANALYZE■

■
■
Careers in Physics Science
Many bullet
trains have a top speed of about 300 km/h. Because a train
Writer (SE)

Apply kinematic equations to
calculate distance, time, or
velocity under conditions of
constant acceleration.

Interactive
Interactive
Demo
Demo

■

from
9.0
m/s
a■ complete
stop?stop?
9.0to
m/s
to a ■complete
End-of-Course Review
andfrom
Practice

■

Matters Sky Diving (SE)
ChangesWhyinItVelocity
4A, 4B

■

Sample
Sample
Problem
Problem
B AB
shuttle
A shuttle
bus slows
bus slows
downdown
with with
an average
an average
■
Chapter Tests A and Bacceleration
2. How
. How
long long
does does
it take
slow
acceleration
of –1.8
of m/s
–1.82m/s
it the
takebus
theto
bus
to slow

change in velocity
average acceleration = ___
time required for change

Point-of-use teaching support is
provided throughout the chapter,
including Classroom Practice,
Addressing Misconceptions,
Teach from Visuals, and
Vocabulary support.

■

Print DVD
Online
Average
Average
Acceleration
Acceleration

Alternative Assessments
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acceleration Take It Further Angular

4A generate and interpret graphs
and charts describing different types of
motion, including the use of real-time
technology such as motion detectors or
photogates; 4B describe and analyze
motion in one dimension using equations
with the concepts of distance,
displacement, speed, average velocity,
instantaneous velocity, and acceleration

Preview Vocabulary
CCRS

Physics on the Edge Special
Relativity and Time Dilation (SE)

Print

Kinematics (SE)

motion, including the use of real-time technology
■
such as motion detectors or photogates and
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Chapter 2 Instruction and Intervention Support

Teacher One Stop
The Teacher One Stop™ DVD includes the full book in
pdf format, all editable resources, ExamView®
Assessment Suite, and PowerPoint® resources.
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Online Access to Labs and Data Analysis
Texas Physics includes comprehensive lab resources with a wide variety of print and digital
lab options for every classroom need.

Laboratory Experiments
Editable versions of all program labs, along with
Teacher Resource pages, are found at point of use
online and correlated to the TEKS. The wide variety of
bench-tested labs includes:

Virtual Labs
This set of 24 labs developed specifically for a full-year high
school physics curriculum includes everything your students
need to conduct traditional labs—in a virtual setting. Shown
to be just as effective as hands-on labs, Virtual Physics Labs
can be used as a pre-lab activity or replace hands-on labs
when equipment is not available.

QuickLabs
Designed for reinforcement of key concepts using
easy-to-obtain materials

Standard Labs
Focus on experimental skills and application of chapter
concepts through the use of scientific methods

Core Skill Labs
Provide practice of inquiry skills and scientific methods

STEM Labs
Science, Technology, Engineering, and Mathematics
problem-based labs that emphasize inquiry and the
engineering design process

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

Probeware Labs
Labs that use Vernier® probeware, PASCO® probeware,
and SPARKscience™ technology from PASCO

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

hmhco.com/TX-Science
Smart Grapher
This powerful, easy-to-use online graphing tool
encourages students to use their own data to create
line graphs, circle graphs, and more.

Graphing Calculator Activities
Referenced at point of use in each chapter, these
activities use graphing technology from Texas
Instruments. Activities are available for the TI-83
Plus, TI-84 Plus, and TI-Nspire™ family of
handhelds.

6

hmhco.com/TX-Science

New Energy for Texas Science

Any Device
Anytime
Anywhere!

Texas Physics offers the latest technology and multimedia resources that speak
directly to your students in a visual language they understand—ensuring that they
will stay engaged.
Animated Physics

Visual Concepts

Students gain access to physics concepts and
principles via dozens of high-quality animations
and simulations.

Hundreds of short, interactive
animations provide multimodal
coverage of content by visually
illustrating key physics concepts
in each chapter.

Interactive Whiteboard Resources
IWB resources include Interactive Visuals &
Resources, a content-reinforcement tool for
each chapter of the textbook in Smart
Notebook® and ActivInspire Flipchart® formats.

Interactive Concept Maps
Each chapter includes an
interactive graphic organizer that
helps students develop logical
thinking and study skills.

PowerPresentations

PhET Simulations

These prebuilt PowerPoint® files offer engaging
multimedia presentations that present the core
material of each chapter, saving you valuable
preparation time. The TEKS associated with each
section are included for easy reference.

PhET Simulations are interactive online
science simulations produced by the
University of Colorado at Boulder. They
provide fun, interactive, research-based
simulations of real-life phenomena.

Physics Games
The HMH Physics Games app was
developed specifically for iOS devices and
delivers hours of challenging fun while
students sharpen their science knowledge
in physics.

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

TR8

Two-Dimensional Motion and Vectors

Teaching Visual

Frames of Reference

Frames of Reference

© Houghton Mifflin Harcourt Publishing Company
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Online Labs | Tools That Engage

Online Tools That Motivate and Engage

Online Problem-Solving Support
Problem solving is a struggle for nearly every student. That’s why Texas Physics includes tools such
as interactive online activities and print resources to help students master the fundamentals of
physics problem solving.
Solution Tutor

Interactive Demonstrations

Ten powerful problem-solving tutorials guide students step by
step through core problem types and help them recognize their
errors. Hints and targeted remediation are provided to promote
mastery of problem-solving skills.

Interactive Demonstrations walk through the steps of solving
problems from the book and then have students apply what
they have learned through a Try It Yourself feature.

Name:_____________________________ Class:__________________ Date:__________________

Now use the principle of conservation for mechanical energy and the calculated
quantity for KEf to evaluate h.
MEi = ME f
PEi + KEi = PE f + KE f
PEi + 0 J = 0 J + 21.6 J
mgh = 21.6 J
h=
Name:_____________________________ Class:__________________ Date:__________________

Work and Energy

Problem E

Sample Problem Sets

21.6 J
= 1.50 m
⎛
m⎞
(1.47 kg) ⎜ 9.81 2 ⎟
⎝
s ⎠

4. EVALUATE Note that the height of the apple can be determined without
knowing the apple’s mass. This is because the conservation equation reduces to
the equation relating speed, acceleration, and displacement: v2 = 2gh.
ADDITIONAL PRACTICE

CONSERVATION OF MECHANICAL ENERGY
PROBLEM

1. The largest watermelon ever grown had a mass of 118 kg. Suppose this

watermelon
The largest apple ever grown had a mass of about 1.47 kg. Suppose you
hold suchwere exhibited on a platform 5.00 m above the ground. After the
an apple in your hand. You accidentally drop the apple, then manageexhibition,
to catch it the watermelon is allowed to slide along to the ground along a
just before it hits the ground. If the speed of the apple at that momentsmooth
is 5.42ramp.
m/s, How high above the ground is the watermelon at the moment its
kinetic
what is the kinetic energy of the apple? From what height did you drop
it? energy is 4.61 kJ?
2. One species of eucalyptus tree, Eucalyptus regnens, grows to heights similar
SOLUTION
to those attained by California redwoods. Suppose a bird sitting on top of one
1. DEFINE
specimen of eucalyptus tree drops a nut. If the speed of the falling nut at the
Given:
m = 1.47 kg
moment it is 50.0 m above the ground is 42.7 m/s, how tall is the tree? Do you
need to know the mass of the nut to solve this problem? Disregard air
g = 9.81 m/s2
resistance.
v = 5.42 m/s
3. In 1989, Michel Menin of France walked on a tightrope suspended under a
Unknown:
KE = ?
h=?
nearly at an altitude of 3150 m above the ground. Suppose a coin falls
for kinetic
2. PLAN Choose the equation(s) or situation: Use the equations balloon
from Menin’s pocket during his walk. How high above the ground is the coin
and gravitational potential energy.
when its speed is 60.0 m/s?
1
KE = mv 2
4.
In 1936, Col. Harry Froboess of Switzerland jumped into the ocean from the
2
airship Graf Hindenburg, which was 1.20 × 102 m above the water’s surface.
PEg = mgh
Assuming Froboess had a mass of 72.0 kg, what was his kinetic energy at the
The zero level for gravitational potential energy is the ground. Because themoment
apple ends
he its
was 30.0 m from the water’s surface? What was his speed at that
fall at the zero level, the final gravitational potential energy is zero.
moment? Neglect the air resistance.
PEg,f = 0
5. Suppose a motorcyclist rides a certain high-speed motorcycle. He reaches top
The initial gravitational potential energy is measured at the point from which the apple is
speed and then coasts up a hill. The maximum height reached by the
released.
motorcyclist is 250.0 m. If 2.55 × 105 J of kinetic energy is dissipated by
PEg,i = mgh
friction, what was the initial speed of the motorcycle? The combined mass of
The apple is initially at rest, so the initial kinetic energy is zero.
the motorcycle and motorcyclist is 250.0 kg.
KEi = 0

These skillsheets provide
problem-solving strategies
and an extensive bank of
student practice problems
for every type of physics
problem in the textbook.

The final kinetic energy is therefore:

3. CALCULATE

1
KE f = mv 2
2

© Houghton Mifflin Harcourt Publishing Company

Holt McDougal Physics

Substitute the values into the equation(s) and solve:

PEg,i = (1.47 kg)(9.81

⎛
1
m⎞
KE f = (1.47 kg)⎜ 5.42 ⎟
2
s⎠
⎝
Solving for KE yields the following result:

Changes to the original content are the responsibility of the instructor.

55

Sample Problem Set I

m
)h
s2
2

2

⎛
1
m⎞
KE = KE f = (1.47 kg)⎜ 5.42 ⎟ = 21.6 J
2
s⎠
⎝
Original content Copyright © by Holt, Rinehart and Winston. Additions and changes to the original content are the responsibility of the instructor.
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Problem Workbook

Online Resources for Differentiated Instruction
Name:______________________________Class:__________________ Date:__________________

Motion in One Dimension

Graph Skills

Texas eBook

Displacement and Velocity

Name:______________________________Class:__________________ Date:__________________

Motion in One Dimension

Chapter Study

The eBook is a complete version of
the student textbook that includes
highlighting, annotating,
bookmarking, audio, and search
capabilities.

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
Guide
questions.

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.

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

1
1
x = (v f )t
x = (vi + v f )t
2
2
_________________________________________________________________
1
1
x = vi (t ) + a(t )2 x = a(t )2
2
2 the minivan move to the west? If so, during which time interval(s)?
2. Does
v f = vi + a(t )
v f = a(t )
2

v f_________________________________________________________________
= 2ax
2

2

v f = vi + 2ax

2
thetakes
minivan’s
speed
a. During take off, a plane accelerates at 4 3.
m/sIs
and
40 s to reach
take offbetween t1 and t2
speed. What is the velocity of the plane at takeoff?
speed between t and t ?

2

Texas Study Guide
Available in print and online,
the Texas Study Guide
reinforces key concepts,
vocabulary, and skills from
the Student Edition.

greater than, less than, or equal to its

3

_________________________________________________________________

_________________________________________________________________
b. A car with an initial speed of 31.4 km/h accelerates
at a uniform rate of
1.2 m/s2 for 1.3 s. What is the final speed and displacement of the car during
4. Is the minivan’s speed between t4 and t5 greater than, less than, or equal to its
this time?
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)?
Original content Copyright © by Holt, Rinehart and Winston. Additions and changes to the original content are the responsibility of the instructor.
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Study Guide
_________________________________________________________________

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

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

ELPS Strategies

Chapter Audio Summaries

Strategies for ELL students are in the
front of the Student Edition. Leveled
strategies to help you address the ELPS
in your classroom are provided in the
Teacher Edition.

A brief and effective summary of each
chapter is offered in audio format.
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Building English Language
Proficiency
Study Guide

This professional development
handbook includes a guide to
implementing the ELPS, differentiated
instruction strategies, and a wealth of
additional support.

New Energy for Texas Science

Name ____________________________________________________ Date __________________ Class _______________
CHAPTER

4

CLASSIFYING AND CATEGORIZING

4-1 Why Do We Classify?

eTeacher Edition

Scientific Reasoning
Skill Builder

Classification is one of the most important ways we have to
organize our world. It is the way we make sense of the hundreds
and thousands of things around us. Stop and think for a moment.
What are some everyday ways we classify things? Some people you
know are friends; others are not friends. Some of your subjects are
hard; others are easy. Some things you do are work; others are play.
Without being aware of it, you put most things in your life into
categories.

This online version of the print
Teacher Edition provides you
with easy access to your
teaching support.

Classification takes a very complicated world and tries to simplify it by putting things into categories. Think about how difficult
it would be to eat a healthy diet if foods were not put into nutritional categories. If the categories shown in Figure 4-1: fats, dairy,
vegetables, fruits, meats, and grains did not exist, how would you
know what foods to eat in which amounts? Things could get very
confusing. For this reason classifying is important.

More than 100 exercises
strengthen students’ scientific
reasoning skills. Topics include
classifying and categorizing,
cause-and-effect relationships,
hypotheses, generalizations
and analogies, and
summarizing and reviewing.

Fats, oils, and sweets
not a food group
Use sparingly
Meat, poultry, fish,
dry beans, eggs, and
nuts 2 to 3 servings

Milk, yogurt,
and cheese
2 to 3 servings

Fruits
2 to 4 servings

Vegetables
3 to 5 servings

Copyright © by Holt, Rinehart and Winston. All rights reserved.

Classifying is also one of the most important tools of scientific
thinking. The world of science encompasses everything, from the
smallest particle inside an atom to a distant galaxy. If scientists did
not divide the universe into smaller categories, they would never be
able to understand much of it. One way they have divided the universe into smaller categories is by separating things into different
subject areas, such as biology (life science), Earth science, and
physical science.

Bread, cereal, rice, and pasta
6 to 11 servings
FIGURE 4-1 The food pyramid classifies different types of food.

The best, most useful
physics resources have been
preselected and collected to
save you time and boost
student engagement.

These templates, in
conjunction with the
Instruction and
Intervention Support
materials at the beginning
of every chapter, can help
you plan your lessons.

Physics

Lesson Planner

1/1/11
Class _____________________________________ Date ____________

Lesson pLan (seCtion LeveL)

Homework (check box)

Weblinks

HOLT SCI ENCE

Holt McDougal
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CHaPter

Select Chapter Title

seCtion

1

pLan and prepare
Minutes

seCtion notes

speCiaLized support
Minutes

0_____ Preview Vocabulary (te)

0
_____ Chapter Summary Audio Files

0______ _________________________________________

0
______ Differentiated Instruction: Below Level (te)

Core instruCtion
Minutes

0
_____ Textbook (assign or in class)
0_____ PowerPresentations
0_____ Teaching Visuals

0
______ Differentiated Instruction: Inclusion (te)
0
______ Differentiated Instruction: English Learners (te)
0
______ _________________________________________

enriChment and ChaLLenge
Minutes

0_____ Teacher Edition wrap

______ Weblinks
0

0______ Interactive Whiteboard Resources

0
_____ PuzzlePro

0
______
Animated Physics

0
______ Differentiated Instruction: Pre-AP (te)

0______ Visual Concepts

0
______ Why It Matters (se)

0______ QuickLabs (se)

______ Labs
0
0______ Demonstrations (te)
0______ Virtual Investigations

0
______
Take It Further (se)
0
______
Physics on the Edge (se)
0
______ Careers in Physics (se)
0
______
STEM: Engineering and Technology (se)

______ _________________________________________
0

0
______
Physics and Its World (se)

______ _________________________________________
0

0
______ _________________________________________

support and intervention
Minutes

0
______ _________________________________________

Formative assessment

_____
Section Study Guide
0

Minutes

______
Interactive Demonstrations
0

0
_____
Section Formative Assessment (se)

______
Sample Problem Sets I & II
0

0
_____
Section Quiz

______
_________________________________________
0

_____
Online Assessment and Remediation
0

______
_________________________________________
0

______
_________________________________________
0

Subtotal of section-level
0
_____
class time (Minutes)

Online Assessment Tools
The comprehensive assessment options located at HMDScience.com bring together all Texas Physics assessment
tools into one convenient place, giving you many choices for the best way to assess student learning.

ExamView® Banks

English

A complete ExamView software suite is
included with Texas Physics. The question
bank includes all assessment questions for the
program, correlated to the TEKS. More
than 2,300 additional questions are also
available in Bonus Banks.

& spanish

spanish

Online Assessment System

Section Quizzes

This online system allows teachers
to assign Section Quizzes and
Chapter Tests A & B online to
students. Student performance data
are recorded for the teacher and
automated remediation with
reassessments are provided to help
students achieve mastery.

There is a ten-question multiplechoice and short-answer quiz for
each section of the textbook. These
quizzes are designed for student
formative assessment to aid in
remediation.

Chapter Tests A & B
Two full-length tests of multiplechoice and short-answer questions
are provided for each chapter. Test B
is similar to but more challenging
than Test A.
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Additional Online Resources

Texas Physics
© 2015
Go online for a program tour video, hands-on preview, and to
register for a 120 -day online preview of the full Texas Physics
program: hmhco.com/tx-science

Interactive
Online Edition
The Interactive Online
Edition includes an
extensive array of labs and
a wealth of multimedia
activities, including
animations, videos, virtual
labs, and motivating review
games, accessible on
computers, tablet devices
and eReaders!

Accessible
on ANY mobile
device!

eBook
The eBook is a complete
version of the student
textbook that includes
highlighting, annotating,
bookmarking, full audio,
and search capabilities.

Student Resources
•
•
•
•
•
•

TEKS & ELPS
Skillsheets
Labs
Problem Solving
Interactive
Intervention

Teacher Resources
•
•
•
•
•
•
•
•
•

Try it now!

1

Go to:

Just follow these
steps to see how
interactive and
engaging online
Texas Physics can be!

2

Click on

PREVIEW

3

Enter Sample Word:

TXSC15

4

Fill in the Required
Personal Information
and Click :

5

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

TEKS & ELPS
Skillsheets
Presentation
Labs
Problem Solving
Assessment
Interactive
Intervention
Additional Teacher
Materials

hmdscience.com

Next >

hmdscience.com

ExamView® is a registered trademark of eInstruction Corporation.
Student One Stop™ and Teacher One Stop™ are trademarks of Houghton
Mifflin Harcourt Publishing Company. PowerPoint® is a registered
trademark of Microsoft Corporation. PowerNotes® is a registered
trademark of HMH Publishers LLC. Pre-AP is a registered trademark of
the College Entrance Examination Board, which was not involved in the
production of, and does not endorse, these products. Smart Notebook®
is a registered trademark of SMART Technologies ULC in the U.S. and/or
other countries. ActivInspire® is a registered trademark of Promethean
Limited. Vernier® is a registered trademark of Vernier Science &
Technology. PASCO Scientific® and SPARK® are registered trademarks of
Pasco Scientific. TI-Nspire® is a registered trademark of Texas Instruments
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