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3 Acceleration

Objectives
After the lesson, students will be able to
M.1.3.1 Describe the motion of an object as 
it accelerates.
M.1.3.2 Calculate acceleration.
M.1.3.3 Describe what graphs are used to 
analyze the motion of an accelerating object.

Target Reading Skill
Identifying Main Ideas Explain that 
identifying main ideas and details helps 
students sort the facts from the information 
into groups. Each group can have a main 
topic, subtopics, and details.

Answers
Sample answers:
Main Idea: In science acceleration refers to…
Detail: Increasing speed
Detail: Decreasing speed
Detail: Changing direction

Teaching Resources

• Transparency M6

Preteach

Build Background 
Knowledge
Experience With Acceleration
Ask a volunteer to blow up a balloon and 
hold the opening firmly shut. Ask: How 
would you describe the motion of the 
balloon. (It is not moving.) What could you 
do to make the balloon move? (Release it) 
Have the volunteer release the balloon away 
from other students. Ask: Describe any 
changes in the speed or direction as the 
balloon moved. (Sample: It changed direction 
and speed constantly until it stopped.) Tell 
students that this section explores changing 
speed and direction.

L2

Skills Focus Inferring

Materials masking tape, meter stick, 
stopwatch

Time 15 minutes

Tips This activity should be done in an 
open area. When students begin walking, 
suggest that they walk very slowly, then 

L1 gradually increase their speed until they 
are moving as fast as they can without 
running. Students should not run during 
this activity.

Think About It The faster you speed up, 
the less time it takes to walk the course.

3 Acceleration

Will You Hurry Up?
1. Measure 10 meters in an open area. 

Mark the distance with masking tape.
2. Walk the 10 meters in such a way that 

you keep moving faster throughout 
the entire distance. Have a partner 
time you.

3. Repeat Step 2, walking the 10 meters 
in less time than you did before. Then 
try it again, this time walking the 
distance in twice the time as the first. 
Remember to keep speeding up 
throughout the entire 10 meters.

Think It Over
Inferring  How is the change in your speed related to the time in 
which you walk the 10-meter course?

Reading Preview
Key Concepts
• What kind of motion does 

acceleration refer to?

• How is acceleration calculated?

• What graphs can be used to 
analyze the motion of an 
accelerating object?

Key Term
• acceleration

Target Reading Skill
Identifying Main Ideas  As you 
read the What Is Acceleration? 
section, write the main idea in a 
graphic organizer like the one 
below. Then write three 
supporting details that give 
examples of the main idea.

The pitcher throws. The ball speeds toward the batter. Off the
bat it goes. It’s going, going, gone! A home run!

Before landing, the ball went through several changes in
motion. It sped up in the pitcher’s hand, and lost speed as it
traveled toward the batter. The ball stopped when it hit the bat,
changed direction, sped up again, and eventually slowed down.
Most examples of motion involve similar changes. In fact,
rarely does any object’s motion stay the same for very long.

What Is Acceleration?
Suppose you are a passenger in a car stopped at a red light.
When the light changes to green, the driver steps on the accel-
erator. As a result, the car speeds up, or accelerates. In everyday
language, acceleration means “the process of speeding up.”

Acceleration has a more precise definition in science. Scien-
tists define acceleration as the rate at which velocity changes.
Recall that velocity describes both the speed and direction of
an object. A change in velocity can involve a change in either
speed or direction—or both. In science, acceleration refers to
increasing speed, decreasing speed, or changing direction.

In science, acceleration refers to . . .

Main Idea

Detail Detail Detail
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Differentiated Instruction

Instruct

What Is Acceleration?

Teach Key Concepts
Changing Velocity
Focus Tell students in science acceleration 
refers to increasing speed, decreasing speed, 
or changing direction.

Teach Write on the board: Speeding up, 
Slowing down, and Changing direction. 
Challenge students to give examples of each. 
Record students’ responses on the board.

Apply Ask: What do all of these objects 
have in common? (They are all accelerating.) 
learning modality: verbal

Independent Practice
Teaching Resources

• Guided Reading and Study Worksheet: 
Acceleration

 

Student Edition on Audio CD

 
Address Misconceptions

Defining Acceleration
Focus Many students think that acceleration 
means only speeding up. Explain that in 
science, acceleration also means slowing 
down or changing direction.

Teach Write these two sentences on the 
board: When you step on the gas, the car 
accelerates. When you step on the brake, the 
car accelerates. Ask: According to the 
scientific meaning of acceleration, which of 
these sentences is true? (Both)

Apply Ask: What are three ways a car can 
accelerate. (Slow down, speed up, or change 
direction) learning modality: verbal

L2

L2

L2

English Learners/Beginning
Comprehension: Key Concept Read 
aloud the boldface sentence about 
acceleration. Ask volunteers to model by 
walking one way in which acceleration can 
occur. Students should model acceleration 
by speeding up, slowing down, or changing 
direction while walking. learning 
modality: kinesthetic

L1 English Learners/Intermediate
Comprehension: Key Concepts On the 
board rewrite the boldface sentence about 
acceleration into individual sentences that 
each tells one way an object can accelerate. 
Then have students construct a concept 
circle (cluster diagram) with “acceleration” 
in the center and the three ways an object 
can accelerate connected to the center by 
lines. learning modality: visual

L2

Monitor Progress L2

Drawing Have students sketch three ways 
an object can accelerate. (Correct sketches will 
show speeding up, slowing down, and changing 
direction)

Students can save their drawings 
in their portfolios.

Answers
Figure 9 Thrown—ball accelerates as it is 
thrown. Hit—ball changes direction.  
Caught—ball decelerates

Even if a car’s speed is steady, 
it can accelerate by changing 
direction.

 � 

FIGURE 9
Acceleration  
A softball experiences acceleration 
when it is thrown, caught, and 
hit.  Classifying  What change in 
motion occurs in each example? 

A softball 
accelerates 
when it is 
thrown.  

 � 

Increasing Speed  Whenever an object’s speed increases,
the object accelerates. A softball accelerates when the pitcher
throws it, and again when a bat hits it. A car that begins to
move from a stopped position or speeds up to pass another car
is accelerating. People can accelerate too. For example, you
accelerate when you coast down a hill on your bike.

Decreasing Speed  Just as objects can speed up, they can
also slow down. This change in speed is sometimes called
deceleration, or negative acceleration. For example, a softball
decelerates when it lands in a fielder’s mitt. A car decelerates
when it stops at a red light. A water skier decelerates when the
boat stops pulling.

Changing Direction  Even an object that is traveling at a
constant speed can be accelerating. Recall that acceleration can
be a change in direction as well as a change in speed. Therefore,
a car accelerates as it follows a gentle curve in the road or
changes lanes. Runners accelerate as they round the curve in a
track. A softball accelerates when it changes direction as it is hit.

Many objects continuously change direction without chang-
ing speed. The simplest example of this type of motion is circu-
lar motion, or motion along a circular path. For example, the
seats on a Ferris wheel accelerate because they move in a circle.

How can a car be accelerating if its speed is 
constant at 65 km/h?

A softball 
changes 
direction when 
it is hit.  

 � 

A softball 
decelerates 
when it is 
caught.  

 � 
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Differentiated Instruction

Calculating 
Acceleration

Teach Key Concepts
The Formula for Acceleration
Focus Tell students that acceleration can be 
calculated. To find the acceleration of an 
object moving in a straight line, you need to 
know the final speed, initial speed, and the 
time.

Teach Explain that for an object moving in a 
straight line, the acceleration tells how the 
speed changes for each time period. Point 
out the formula for calculating acceleration 
in the text.

Apply Ask: What number should you use 
for the initial speed if an object starts out at 
rest? (0 m/s) learning modality: logical/
mathematical

Help Students Read
Outlining Refer to the Content Refresher 
for this chapter, which provides the 
guidelines for the Outlining strategy. 
Have students read the section, Acceleration. 
Have students create an outline for the 
section. Students can use the headings in the 
text as the major divisions in their outline. 
As they read, they can add the boldface 
sentences, key terms, and other details to 
their outline.

For: Links on 
acceleration
Visit: www.SciLinks.org
Web Code: scn-1313

Download a worksheet that will guide students’ review 
of Internet sources on acceleration.

L2

L1

English Learners/Beginning
Vocabulary: Science Glossary
Pronounce and define aloud the following 
key terms for students: speed, velocity, and 
acceleration. Write definitions of the terms 
on the board. Have the students then write 
the terms in their science glossaries. To 
help remember the terms they might define 
the terms in their own language. learning 
modality: verbal

L1 English Learners/Intermediate
Vocabulary: Science Glossary Students 
can expand on the science glossary activity 
described in the Beginning strategy by 
writing sentences that use the key terms. 
Model this activity on the board. Call on 
volunteers to read their sentences aloud. 
learning modality: verbal

L1

Calculating Acceleration
Acceleration describes the rate at which velocity changes. If an
object is not changing direction, you can describe its accelera-
tion as the rate at which its speed changes. To determine the
acceleration of an object moving in a straight line, you must
calculate the change in speed per unit of time. This is sum-
marized by the following formula.

If speed is measured in meters per second (m/s) and time is
measured in seconds, the SI unit of acceleration is meters per
second per second, or m/s2. Suppose speed is measured in
kilometers per hour and time is measured in hours. Then the
unit for acceleration is kilometers per hour per hour, or km/h2.

To understand acceleration, imagine a small airplane mov-
ing down a runway. Figure 10 shows the airplane’s motion
after each of the first five seconds of its acceleration. To calcu-
late the average acceleration of the airplane, you must first sub-
tract the initial speed of 0 m/s from the final speed of 40 m/s.
Then divide the change in speed by the time, 5 seconds.

The airplane accelerates at a rate of 8 m/s2. This means that
the airplane’s speed increases by 8 m/s every second. Notice in
Figure 10 that, after each second of travel, the airplane’s speed
is 8 m/s greater than it was the previous second.

What must you know about an object to calculate 
its acceleration?

Acceleration
Final speed � Initial speed

Time
---------------------------------------------------------------------------�

Acceleration �
40 m/s � 0 m/s

5 s
-------------------------------------------

Acceleration � 8 m/s2

0.0s 1.0s 2.0s 3.0s

0 m/s 8 m/s 16 m/s 24 m/s

FIGURE 10
Analyzing Acceleration  
The speed of the  airplane increases 
by the same amount each second.   
Interpreting Diagrams  How does 
the distance change in each second 
for an accelerating object? 

For: Links on acceleration
Visit: www.SciLinks.org
Web Code: scn-1313

http://www.scilinks.org/fromoutside.asp?sciLINKSNumber=scn-1313
http://www.scilinks.org/fromoutside.asp?sciLINKSNumber=scn-1313


Math Skill Calculating acceleration

Focus Tell students the formula shown 
in the text can be used to calculate the 
acceleration of an object moving in a straight 
line.

Teach Ask: What happens to the speed of 
the car each second? (It increases by 6 m/s.) 
Does this make sense for a roller coaster 
going downhill? (Sample: Yes, roller coasters 
get faster as they go downhill.)

Answers
1. (30 m/s  − 10 m/s) ÷ 2 seconds = 10 m/s2

2. (27 m/s − 0 m/s) ÷ 9 s = 27 m/s ÷ 9 s = 3 m/s2

Teaching Resources

• Transparency M7

Accelerating Marble

Materials marble, cardboard tubes, scissors, 
masking tape, books or blocks

Time 10 minutes

Safety  Remind students that scissors 
can cut their skin. They should always direct a 
sharp edge away from themselves and others.

Focus Tell students they will construct a 
track that will allow a marble to accelerate.

Teach Have students use the cardboard 
tubes, tape, and books or blocks to build a 
track for a marble. Ask for volunteers to 
demonstrate how the marble will accelerate 
in their track.

Apply Remind students that accelerating 
means speeding up, slowing down, or 
changing direction. Ask for volunteers to 
demonstrate all three types of acceleration. 
learning modality: kinesthetic

L2

Monitor Progress L2

Skills Check A badminton shuttlecock 
leaves the racquet traveling 30 m/s. It goes 
over the net 0.5 seconds later with a speed of 
10 m/s. Calculate its average acceleration. 
(−40 m/s2)

Answers
Figure 10 The distance traveled in each 
second increases while the object is 
accelerating.

If the object is moving in a
 straight line, you must know 

its change in speed over a period of time.

4.0s 5.0s

32 m/s 40 m/s

1. Calculating Acceleration A 
falling raindrop accelerates 
from 10 m/s to 30 m/s in 
2 seconds. What is the 
raindrop’s average 
acceleration? 

2. Calculating Acceleration A 
certain car can accelerate from 
rest to 27 m/s in 9 seconds. 
Find the car’s average 
acceleration.

Calculating Acceleration
As a roller coaster car starts down a slope, its speed is 4 m/s. 
But 3 seconds later, at the bottom, its speed is 22 m/s. What is 
its average acceleration?

Read and Understand
What information are you given?

Plan and Solve
What quantity are you trying to calculate?

What formula contains the given quantities and the 
unknown quantity?

Perform the calculation.

The roller coaster car’s average acceleration is 6 m/s2.

Look Back and Check
Does your answer make sense?

The answer is reasonable. If the car’s speed increases 
by 6 m/s each second, its speed will be 10 m/s after 
1 second, 16 m/s after 2 seconds, and 22 m/s after 
3 seconds.

Initial speed 4 m/s�

Final speed 22 m/s�

Time 3 s�

The average acceleration of the roller coaster car ■�

Acceleration
Final speed Initial speed�

Time
-------------------------------------------------------------------------�

Acceleration 22 m/s � 4 m/s
3 s

-----------------------------------------�

Acceleration 18 m/s
3 s

-----------------�

Acceleration 6 m/s2�
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Graphing Acceleration

Teach Key Concepts
Analyzing Motion
Focus Direct the students’ attention to 
Figures 11 and 12. Ask: How are these 
graphs similar? (Sample answer: They both 
have time on the horizontal axis.) How are 
these graphs different? (Sample answer: 
One has speed on the vertical axis, the other 
has distance)

Teach Direct students’ attention to 
Figure 11. Ask: How do you know this graph 
shows acceleration? (Sample answer: The 
speed changes each second.) How do you 
know the graph in Figure 12 shows 
acceleration? (Sample answer: The distance 
changes by a different amount over each time 
interval, so the object is not moving at a 
constant speed.)

Apply Ask: What would happen to the 
graph in Figure 11 if the acceleration were 
less? (Sample answer: The steepness, or 
slope, of the graph would be less.) learning 
modality: logical/mathematical

Teaching Resources

• Transparencies M8, M9

 
Address Misconceptions

Zero Acceleration
Focus Students may think that an object 
with zero acceleration is not moving.

Teach Explain that zero speed and zero 
acceleration are not the same. An object with 
zero speed is at rest. An object with zero 
acceleration is not speeding up, slowing 
down, or changing direction.

Apply Write on the board: Zero speed = no 
motion; Zero acceleration = no change in 
motion. Underline the word change. Ask: 
Can an object have speed but not be 
accelerating? (Yes) learning modality: 
verbal

L2

L2

Graphing Acceleration
Suppose you ride your bicycle down a long, steep hill. At the
top of the hill your speed is 0 m/s. As you start down the hill,
your speed increases. Each second, you move at a greater speed
and travel a greater distance than the second before. During
the five seconds it takes you to reach the bottom of the hill, you
are an accelerating object. You can use both a speed-versus-
time graph and a distance-versus-time graph to analyze the
motion of an accelerating object.

Speed-Versus-Time Graph  Figure 11 shows a speed-versus-
time graph for your bicycle ride down the hill. What can you
learn about your motion by analyzing this graph? First, since
the line slants upward, the graph shows you that your speed was
increasing. Next, since the line is straight, you can tell that
your acceleration was constant. A slanted, straight line on a
speed-versus-time graph means that the object is accelerating at
a constant rate. You can find your acceleration by calculating the
slope of the line. To calculate the slope, choose any two points on
the line. Then, divide the rise by the run.

During your bike ride, you accelerated down the hill at a
constant rate of 2 m/s2.

Slope �
Rise
Run
----------- �

8 m/s � 4 m/s
4 s � 2 s

--------------------------------------- �
4 m/s

2 s
---------------

Slope � 2 m/s2     

FIGURE 11
Speed-Versus-Time Graph   
The slanted, straight line on this 
speed-versus-time graph tells you 
that the cyclist is accelerating at a 
constant rate. The slope of a 
speed-versus-time graph tells you 
the object’s acceleration.   
Predicting  How would the slope 
of the graph change if the cyclist 
were accelerating at a greater 
rate? At a lesser rate? 

Speed vs. Time

Time (s)

Sp
ee

d
 (m

/s
)

Run = 2 s

Rise = 4 m/s

0 1 2 3 4 5 6
0

2

4

6

8

10

Slope = Rise
Run

= 2 m/s2= 4 m/s
2 s
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Monitor Progress L2

Answers
Figure 11 If the cyclist were accelerating 
more rapidly, the slope of the speed-versus-
time line would be steeper. If he were 
accelerating more slowly, the slope of the line 
would be less steep. For a decelerating object, 
the line on a speed-versus-time graph would 
fall rather than rise.

A curved line on a distance-
versus-time graph tells you 

that the object is accelerating.

Assess

Reviewing Key Concepts
1.  a. An object can accelerate by speeding 
up, slowing down, or changing direction.  
b. Sample answer: Initially, the player 
accelerates away from home plate. Upon 
reaching each base, the player accelerates 
by changing direction.  c. Yes. The skater 
is accelerating by continually changing 
direction.
2.  a. Acceleration = (Final velocity − Initial 
velocity) ÷ Time  b. 1.5 m/s2

3.  a. You can use a speed-versus-time graph 
or a distance-versus-time graph to analyze 
an object’s acceleration.  b. Such a graph 
means that the object is either accelerating 
(line slanted upward) or decelerating (line 
slanted downward) at a constant rate. 
c. A distance-versus-time graph for the 
moving object would curve upward for 
acceleration and curve downward for 
deceleration.

Reteach
Ask students to write one or two sentences 
describing an object that is accelerating 
(speeding up, slowing down, or changing 
direction).

Performance Assessment
Oral Presentation Have students work in 
small groups to write short scenarios about 
acceleration. Groups should then exchange 
scenarios and sketch graphs to accompany 
the scenarios.

Teaching Resources

• Section Summary: Acceleration
• Review and Reinforce: Acceleration
• Enrich: Acceleration

L1

L2

Math Skill Calculating acceleration

Answers
4. (18 m/s − 9 m/s) ÷ 3 s = 3 m/s2

5. (40 m/s − 0 m/s) ÷ 4 s = 10 m/s2

Keep Students on Track Discuss the 
importance of repeating measurements and 
using averaged data. Show students ways to 
organize their calculations to model good 
problem-solving techniques. Have students 
prepare display cards that show how they 
calculated each speed.

Distance-Versus-Time Graph  You can  represent
the motion of an accelerating object with a distance-
versus-time graph. Figure 12 shows a distance-versus-
time graph for your bike ride. On this type of graph, a
curved line means that the object is accelerating. The
curved line in Figure 12 tells you that during each
second, you traveled a greater distance than the
second before. For example, you traveled a greater dis-
tance during the third second than you did during the
first second.

The curved line in Figure 12 also tells you that
during each second your speed is greater than the sec-
ond before. Recall that the slope of a distance-versus-
time graph is the speed of an object. From second to
second, the slope of the line in Figure 12 gets steeper
and steeper. Since the slope is increasing, you can
conclude that the speed is also increasing. You are
accelerating.

What does a curved line on a 
distance-versus-time graph tell you?

Section 3 Assessment

Target Reading Skill Identifying Main Ideas  
Use information in your graphic organizer to 
answer Question 1 below.

Reviewing Key Concepts
1. a. Describing  What are the three ways that an 

object can accelerate?
b. Summarizing  Describe how a baseball 

player accelerates as he runs around the 
bases after hitting a home run.

c. Applying Concepts  An ice skater glides 
around a rink at a constant speed of 2 m/s. Is 
the skater accelerating? Explain your answer.

2. a. Identifying  What is the formula used to 
calculate acceleration?

b. Calculating  A cyclist’s speed changes from 
0 m/s to 15 m/s in 10 seconds. What is the 
cyclist’s average acceleration?

3. a. Naming  What types of graphs can you use 
to analyze the acceleration of an object?

b. Explaining  How is an object moving if a 
slanted, straight line on a speed-versus-time 
graph represents its motion?

c. Predicting  What would a distance-versus-
time graph look like for the moving object in 
part (b)?

3

FIGURE 12
Distance-Versus-Time Graph   
The curved line on this distance-versus-time 
graph tells you that the cyclist is 
accelerating.  

Distance vs. Time
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4. Calculating Acceleration  A downhill skier 
reaches the steepest part of a trail. Her speed 
increases from 9 m/s to 18 m/s in 3 seconds. 
What is her average acceleration? 

5. Calculating Acceleration  What is a race 
car’s average acceleration if its speed 
changes from 0 m/s to 40 m/s in 4 seconds? 
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Stopping on a Dime

Prepare for Inquiry
Key Concept
The measurement of reaction times, running 
speeds, and stopping distances are used to 
decide the location of a basketball court.

Skills Objectives
After this lab students will be able to
• calculate the total distance a student could 

travel after crossing an out-of-bounds line
• interpret data to determine the best 

location for a basketball court

Prep Time 15 minutes

Class Time 40 minutes

Advance Planning
Reserve time and space on the school athletic 
field or in the gymnasium for Part II of 
the lab. 

Safety
Instruct students to run in the same 
direction as other students. Review the 

safety guidelines in Appendix A.

Guide Inquiry
Invitation
Have students think about the use of 
measurements and calculations to infer a 
safe location for a basketball court. Ask: 
When you run out of bounds on a 
basketball court, what determines how 
long it takes you to stop? (Sample answer: 
Running speed)

Introduce the Procedure
Tell students that three things determine 
how far past the out-of-bounds line a player 
will travel: maximum running speed, 
reaction time, and stopping distance. Tell 
students where running speed and stopping 
distance will be measured. Show where the 
timer will be placed. Show where the runner 
will begin and the direction the runner will 
travel. Perform a sample calculation on the 
board.

Troubleshooting the Procedure
Make sure students do not slow down before 
reaching the 25-meter mark. Be sure that the 
person dropping the meter stick does not 
inadvertently signal the person catching it.

L2 Stopping on a Dime

Problem
The school will put in a new basketball court in a 
small area between two buildings. Safety is an 
important consideration in the design of the 
court. What is the distance needed between an 
out-of-bounds line and a wall so that a player 
can stop before hitting the wall?

Skills Focus
calculating, interpreting data

Materials
• wooden meter stick   • tape measure
• 2 stopwatches or watches with second hands

Procedure
PART 1 Reaction Time

1. Have your partner suspend a wooden meter 
stick, zero end down, between your thumb 
and index finger, as shown. Your thumb and 
index finger should be about 3 cm apart.

2. Your partner will drop the meter stick with-
out giving you any warning. Try to grab it 
with your thumb and index finger.

3. Note the level at which you grabbed the 
meter stick and use the chart shown to deter-
mine your reaction time. Record the time in 
the class data table.

4. Reverse roles with your partner and repeat 
Steps 1–3.

PART 2 Stopping Distance

5. On the school field or in the gymnasium, 
mark off a distance of 25 m. CAUTION: Be 
sure to remove any obstacles from the 
course.

6. Have your partner time how long it takes 
you to run the course at full speed. After you 
pass the 25-m mark, come to a stop as 
quickly as possible and remain standing. You 
must not slow down before the mark.

7. Have your partner measure the distance 
from the 25-m mark to your final position. 
This is the distance you need to come to a 
complete stop. Enter your time and distance 
into the class data table.

8. Reverse roles with your partner. Enter your 
partner’s time and distance into the class 
data table.

Distance
(cm)

Time
(s)

Distance
(cm)

Time
(s)

15

16

17

18

19

20

21

22

23

24

0.175

0.181

0.186

0.192

0.197

0.202

0.207

0.212

0.217

0.221

25

26

27

28

29

30

31

32

33

34

0.226

0.230

0.235

0.239

0.243

0.247

0.252

0.256

0.260

0.263

Reaction Time

Teaching Resources

•  Lab Worksheet: Stopping on a
    Dime
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Expected Outcome
Typical reactions time is about 0.2 s. 
A typical running speed is about 5 m/s. 
A typical stopping distance is about 3 m. 
The safety margin should be about 4 m.

Analyze and Conclude
1. Find the student with the lowest time for 
running the course. Divide the distance 
(25 m) by their time to get the maximum 
running speed in m/s.

2. This calculation combines the fastest 
student with the slowest reaction time. In 
that way, multiplying the maximum running 
speed by the slowest reaction time gives the 
maximum out-of-bounds distance possible 
before any student tested would realize that 
he or she needed to stop.

3. Assuming the student in Question 2 also 
has the longest measured stopping distance, 
the total distance calculated here represents 
how far he or she would travel out of bounds 
before coming to a complete stop.

4. Sample answer: This answer represents 
the maximum distance it should take a 
student to stop, the so-called “worst-case 
scenario.” It’s highly unlikely that any one 
student will combine the fastest speed, the 
slowest reaction time, and the greatest 
stopping distance. In other words, all 
students should be able to stop in a distance 
that is shorter than the one calculated.

5. Sample answer: A player might go out 
of bounds running sideways, jumping, or 
stumbling. A player might not immediately 
realize that he or she is out of bounds. These 
factors might increase the distance the player 
travels out of bounds.

6. Sample answer: You could make the court 
safer by adding a wide yellow line to alert 
players when they are approaching the 
out-of-bounds line. You could also place 
cushions on the walls to reduce the risk of 
injury in collisions.

Extend Inquiry
More to Explore Students should check 
to make sure that there is enough distance 
between the out-of-bounds line and any 
obstructions. Students should note that 
basketball posts are close to the court and 
should be wrapped in foam. Students might 
also look for other unsafe conditions such as 
cracks in the playing surface.

Analyze and Conclude
1. Calculating  Calculate the average speed of 

the student who ran the 25-m course the 
fastest.

2. Interpreting Data  Multiply the speed of the 
fastest student (calculated in Question 1) by 
the slowest reaction time listed in the class 
data table. Why would you be interested in 
this product?

3. Interpreting Data  Add the distance calcu-
lated in Question 2 to the longest stopping 
distance in the class data table. What does 
this total distance represent?

4. Drawing Conclusions  Explain why it is 
important to use the fastest speed, the 
slowest reaction time, and the longest 
stopping distance in your calculations.

5. Controlling Variables  What other factors 
should you take into account to get results 
that apply to a real basketball court?

6. Communicating  Suppose you calculate that 
the distance from the out-of-bounds line to 
the wall of the  basketball court is too short 
for safety. Write a proposal to the school 
that describes the problem. In your proposal, 
suggest a strategy for making the court safer.

More to Explore
Visit a local playground and examine it from the 
viewpoint of safety. Use what you learned about 
stopping distance as one of your guidelines, but 
also try to identify other potentially unsafe con-
ditions. Write a letter to the Department of Parks 
or to the officials of your town informing them 
of your findings.

Student Name Reaction Time
(s)

Class Data Table
Running Time

(s)
Stopping Distance

(m)


