
Active Physical Science 

Activity 2 Analysis of Trends

GOALS
In this activity you will:

• Sketch a best fit curve or
trend line on a graph on
which points have been
plotted.

• Extrapolate graphs to
predict trends beyond
available data.

• Create graphs of data
presented in tabular form.

• Calculate the average
speed of a runner given
distance and time.

• Calculate the time
required for a runner to
travel a specified distance
given the runner’s
average speed.

• Interpret information
presented in graphical
form. 

Activity 2 Analysis of Trends
What Do You Think?
Current trends indicate that women will start
outrunning men in 65 years.

• Is it useful to compare track records over many years of time?

• Can future track records be predicted based on past
performances?

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. Look at the graph “Speed Versus Year: Men’s

Olympic 400-m Dash.” The average speed of
runners is shown on the vertical axis, and the
year in which the race was run is shown on

horizontal axis. Take a moment to be sure you understand that
the plotted points show a 100-year history of the speeds of male
athletes in the Olympic 400-m dash.
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a) Copy the graph into your log. Sketch either a straight line
or a smooth, curved line through the data points to show
what you think is the shape of the graph. Do this for the
points plotted from 1896 to 1996.

b) Comment in your log about what you see as the trend of
average speed in the 400-m dash over the past 100 years.

c) Make the best guess you can to sketch how the graph
would continue to the year 2020. This process of going
beyond the data is called extrapolation. Try it.

d) According to your extrapolation, what will be the speed of
the winning runner in the men’s Olympic 400-m dash in
the year 2020?

2. Look at the graph “Speed Versus Distance: Men and Women,
Penn Relays.” Notice that the average speed of runners is
shown on the vertical axis and the distance of the race is
shown on the horizontal axis. Be sure you understand that
there are two sets of plotted points, one for men and one for
women. Also, be sure you understand that the plotted points
show how average speed varies with distance of the race for
both men and women.

a) Copy the graph into your log. Sketch the shapes of the
graphs for men and women by connecting the plotted
points with either a straight line or a curved line,
according to your choice.
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b) Comment on the trends of average speed for both men and
women as the distance of races gets longer and longer.

c) Extrapolate from the graphs to predict
what the record speed at the Penn Relays
would be for 10,000-m races for men and
women.

d) Try to use extrapolation to find a race
distance for which men and women would
run at the same average speed. Comment on
your attempt.

3. The kind of data analysis you performed
in this activity can be made much
easier with a computer or graphing
calculator. Basic distance and time
data from track records can be entered
into a computer spreadsheet software
program or a graphing calculator.
The computer or calculator can then be instructed
to calculate speed from distance versus time data and to
display graphs. The graphs can be analyzed to show trend
lines, extrapolations, and other information. Your teacher or
someone else familiar with computers and calculators may be
able to help you use such devices as tools for data analysis.

Reflecting on the Activity and the Challenge
Your plan to help your school’s team at the Penn Relays will
only be as good as your knowledge of current performances in
track and field. Also, knowledge of trends in how performances
are changing with time in various events is also important.

Research shows that women are improving their track
performances about twice as fast as men. This is because more
and more women are participating in running as a sport than
ever before. Certainly, you will want to consider the possibility
of either a male or female athlete bringing home a medal from
the Penn Relays for your school. Data can help you decide
which athletes at your school will have the best chance.

Perhaps it’s time to get some data about the performance of
athletes at your school so that you can begin forming a strategy
to help your team. Your teacher will help you with this.
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Physics To Go
1. Get distance and time data for the best performances of your

school’s boys’ and girls’ track teams for races of various
distances.

a) Calculate the average speed for each event.
b) Plot the average speeds as data points on the Penn Relays

graph used in For You To Do. Be sure to keep male and
female data separate.

c) Connect the points to show the shapes of the graphs for
males and females.

d) For which race events does the graph for males at your
school come closest to touching the graph for men at the
Penn Relays? What does this mean? Do the same analysis
for females at your school and the Penn Relays.

2. In For You To Do you extrapolated from a graph to predict
the speed of the winner of the men’s 400-m dash in the
Olympics in the year 2020. Predict the winning time for that
race. (Hint: See Physics Talk in Activity 1.)

3. In For You To Do you extrapolated from two graphs to
predict the average speeds of men and women who would
win if a 10,000-m run were held at the Penn Relays. Predict
the time of the winning man and woman.

4. A runner had an average speed of 10.14 m/s for 9.86 s.
Calculate the distance the runner
traveled.

5. The table gives the years and the
winning times for the women’s 
400-m dash in the Olympics.

a) Calculate the winning speeds.
b) Plot a speed vs. year graph for the

data.
c) What is the trend of the average

speeds over the past years?
d) From your graph extrapolate what

the winning speed will be in 2020.
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48.83
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