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MATHEMATICS 201 – CALCULUS I
Being a Pedometer
The purpose of this activity is threefold:

· to practice creating mathematical models of real data,

· to explore the relationship between speed and acceleration,

· and to meet some other people in the class!

Part I – Data Collection

To begin, you will need to be in a group of three or four people.  Each group will need one stopwatch.

Next, each group should choose one person to be the Walker, one to be the Timer, and one to be the Recorder.  If your group has four people, the fourth will be the Observer.  Now the whole class will go to the Walking Place, and the fun begins!
First, the Walker will walk for one minute, trying to hold his or her speed constant the whole time.  Follow these steps:

· Decide the Walker’s route in advance, so no one gets confused and has to stop walking.

· When everyone is ready, the Timer says “Go!” and starts the stopwatch.
· The Walker begins walking, counting his/her steps as he/she walks.
· Every ten seconds, the Timer says “Time!” and the Walker calls out the number step he/she is on at that moment.  The Walker must not break stride as he/she does this, and must not stop counting (don’t start over)!

· When the Walker calls out the number, the Recorder writes it in the appropriate place on his/her data sheet.

· The Observer, if there is one, cheers the Walker on and tries to make sure no one trips on anything.

· After one minute, the Walker stops, and everyone switches roles.  The activity should be repeated until each person has done each job.

Once each person in your group has done each job, you’re ready for the second activity.  In this one, the Walker will try to accelerate while walking.  What does accelerate mean?  Discuss this with your group before proceeding.  Then follow these steps:

· As before, the Timer calls “Go!” and the Walker begins walking, but this time he/she begins very slowly and speeds up.
· As before, the Timer calls “Time!” every ten seconds, and the Walker tells the Recorder the number of steps at that moment.

· After one minute, the Walker stops and everyone switches jobs.  Repeat until each person has done each job.

If you finish early, go cheer on some of the other groups.  Remember, you will be with these people all semester, you should get to know them!

MATHEMATICS 201 – CALCULUS I

Being a Pedometer
Part II – Modeling

Choose one set of your group’s data from the first activity and plot it on the axes below.  Be sure to label your axes and give your graph a title!
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


1. What kind of equation might fit the data reasonably well?  Find such an equation and add a picture of it to your graph above.
2. Was the Walker who generated these data successful in his or her attempt to walk at a constant speed?  Explain.
Repeat these exercises with another of the sets of data your group collected.
Now choose one of the sets of data your group collected in the second activity and graph it on the axes below:

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


1. Will the same kind of equation fit these data as fit the data from the first activity?  If so, find one.  If not, what kind of equation might fit?
2. Did the Walker who generated these data accelerate?  Explain.

DATA SHEET

Activity One: Constant Speed

Walker: ​​​​​​​​​​​​​​​​​​​​​​​________________________________________
	Time in Seconds

10

20

30

40

50

60
	Number of Steps


Activity Two: Acceleration

Walker: ​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​__________________________________________

	Time in Seconds

10

20

30

40

50

60
	Number of Steps


