
The Track and Field Championship

What Do You Think?
Very few people in the world can run 
100 meters in less than 10 seconds.

• How can you measure a runner’s speed?

• Does running twice as far take twice as much time?

Record your ideas about these questions in your Active
Physics log. Be prepared to discuss your responses with
your small group and the class.

For You To Do
1. Your teacher will indicate the location of a

“track.” Place a mark on the track at the
0-, 5-, 15-, and 10-m positions.

2. Place students with stopwatches at the 5-, 10-, 15-, and
20-m marks to serve as timers. Each timer should
measure the amount of time for each runner to reach
the timer’s assigned mark.

3. Have someone serve as starter, saying “Ready, Set, Go!”
for each runner. All watches should be started on the
“Go” signal, and each watch should be stopped as the
runner passes the timer’s assigned mark. Measure the
time for three runners.

Activity 1 Running the Race
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GOALS
In this activity you will:

• Measure distance in meters
along a straight line.

• Use a stopwatch to measure
the amount of time for a
running person to travel a
measured distance.

• Use measurements of distance
and time to calculate the
average speed of a running
person.

• Compare the average speeds of
a running person during
segments of a run.

• Compare the average speeds of
different persons running
along the same path.

• Infer factors which affect the
average speed of a running
person.

142
Active Physics

APS.SE.Ch03  8/31/04  1:12 PM  Page 142



Active Physical Science 
143

Activity 1 Running the Race

a) In your log, record the time it takes each runner to reach
the 5-, 10-, 15-, and 20-m positions.

4. Calculate the amount of time taken to run each 5-m interval.
To calculate the time taken to run from the 5- to 10-m mark,
you will need to subtract the time at the 5-m mark from the
time at the 10-m mark.
a) Use a table similar to the following to write the results in

your log.
5. Does running twice as far take twice as much time?

a) Use data from the 20-m dashes to explain your answer in
your log.

6. Calculate the average speed during each 5-m interval. Use
the equation:

a) Record the average speed during each 5-m interval in the
table in your log.

Average speed = Distance traveled
Time taken
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7. Use your data to answer the following questions:

a) In which distance interval did each runner have the
greatest average speed? Circle the interval in your log for
each runner.

b) Was the interval of greatest speed the same or different for
different runners?

c) Which runner holds the record for the fastest 
5-m interval?

d) Describe each runner’s total dash in terms of speed during
distance intervals.

e) Estimate the amount of time taken for each runner to
reach maximum speed.

8. Calculate the average speed of each runner for the entire
dash.

a) Record the average speed in your log.
b) If the three dashes had been an Olympic time trial, which

runner would have won? What was the winning speed?
9. Use data from each runner’s dash.

a) Write suggestions in your log for the runners to improve
their performances.

PHYSICS TALK
Average Speed

The relationship between average speed, distance, and
time can be written as:

This relationship can be rearranged as follows:

Distance = Average Speed × Time

Time = Distance
Average Speed

Average speed = Distance
TimePhysics Words

speed: the change in
distance per unit time;
speed is a scalar; it has no
direction.
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Activity 1 Running the Race

FOR YOU TO READ
The Scenario for this chapter
mentioned that the Penn Relays is the

world’s largest track and field event. It includes
athletes at the high school, college, and
professional levels. Examine the record times
of male and female athletes in running events
at the Penn Relays in the table to the right.

Many students in your class may be able to run 
100 m in less than 15 s. Some members of your
school’s track and field team might be able to
do the same in under 12 s. Do a calculation to
show yourself that even a slow person who
could run 100 m in 15 s could, theoretically,
break the Penn Relays record for the 1500-m
race if it is true that “running 15 times farther
takes 15 times as much time.” It will be
necessary to convert the Penn Relays record
given in minutes and seconds into seconds.
(Example:A time of 4:08 for the mile equals
248 s.)

Obviously, not only speed but also stamina is
involved in winning a race. An athlete needs to 
be able to run at high speed and have the
stamina, or strength, to keep the speed as high
as possible for the entire race. Both speed and
stamina can be improved through training and
knowledge. Athletes who hold records are those
who run both fast and smart.

Penn Relays Record Times

Distance Time–Men Time–Women
(meters) (minutes:seconds) (minutes:seconds)

100 0:10.47 0:11.44

200 0:21.07 0:23.66

400 0:45.49 0:52.33

800 1:48.8 2:05.4

1500 3:49.67 4:24.0

mile 4:08.7 4:49.2

3000 8:05.8 9:15.3

5000 15:09.36 16:59.5
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Reflecting on the Activity and the Challenge
You know from measurements of your classmates’ running that
the person who travels the entire distance of a race in the least
time wins. The winner also has the highest average speed for
the overall race. You also know that the speed of each runner in
your class changed during the run.

Search for patterns in the distances and times of men and
women who hold records in the Penn Relays. Do the speeds
vary with the distance of the events? What information could
you give your school’s track and field team about the Penn
Relays right now? What further information do you need? 

Physics To Go
1. a) Calculate the average speed of the male who holds the

Penn Relays record for the 1500-m run.
b) From the data you gathered, are there students in your

class who can reach the same speed as the male 
1500-m record holder? 

c) Do you think the fastest student in your class could run
the 1500 m in record time?

2. Calculate the average speeds of women who hold Penn
Relays records in the 100-, 200-, 400-, and 1500-m runs.
What is the pattern of speeds?

3. Find some record times for your school’s track team in
running events and compare them with the Penn Relays
record times. Also compare the average speeds for races of
equal distance for your school with those for the Penn Relays.

4. Is it fair to compare data for high school running events with
data for world records? Why or why not?

5. How do the amounts of time taken by a champion 100-m
runner to travel the first and last 50 m of a sprint compare?
What is the basis for your answer?

6. Track coaches often measure “split times” for runners
during races. For example, a runner’s time might be
measured every 100 m during a 400-m race. How could
“splits” be useful for helping runners improve both speed
and stamina?
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