The Physics 500
Name__________________________ Period____

Purpose: The purpose of this lab is to determine what measurements are required to determine the average speed of an object and to use this knowledge to compute the average speed of your lab partners and other related quantities.

Procedure: 1. Develop ideas for different "races" for your lab group to perform outside. Each member must do at least 2 different types of races. These could be different for each member or everyone can do the same 2 races. Ideas include hopping on one foot, walking backwards, skipping, and heel-to-toe walking. Decide the start and finish points of each race and measure and record the distance in the data table below.

2. Perform each "race" as a time trial, you do not have to race against each other. Record the times in the data table. Repeat each race once so that each member does at least 4 total races.

3. Calculate the average speed of each race and enter it in the data table. Show your work for one calculation below.

	Name
	Activity
	Distance (s)
	Time (t)
	Ave. Speed (v)
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	(s)
	(m/s)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


4. You will now attempt to determine the length of a "Mystery Distance" that your teacher has marked out. Select one member of your group and one of your previous races. You should choose carefully, some races may help determine the "Mystery Distance" better than others. Time at least 2 races over the mystery distance. Assuming that the average speed is the same as in your previous races, calculate the length of the mystery distance. Show your work below and enter your results in the table below.

	Name
	Activity
	Ave. Speed
	Time
	Mystery Distance

	
	
	(m/s)
	(s)
	(m)

	
	
	
	
	

	
	
	
	
	


Analysis: 1. If your average speed is 3 m/s, how far have you traveled in 1 second, 2 seconds, 3 seconds?

2. Must the calculated average speed also be the maximum speed for a race? Explain.

3. Describe a technique to determine the maximum speed reached during a race. List any additional equipment that might be needed to do this.

4. Explain the reasoning behind your choice of person and activity for determining the "Mystery Distance". List at least 2 specific reasons why your calculation was off.

5. What person and race had the fastest average speed in your group? Convert this average speed to miles per hour. (1 m/s = 2.23 mi/h) Show all of your work.

6. The speed limit on Highway 85 is 65 mi/h. What is it in m/s? Show all of your work.

7. The actual "Mystery Distance" is on the front board. Calculate the average "Mystery Distance" from your data and then calculate your experimental error. (% Error = ((Calculated - Actual)/Actual) x 100) Show all of your work.

Conclusion: The average speed of the Mars Rover "Sojourner" is 1 cm/s. Calculate how long it would take Sojourner to cross the "Mystery Distance". Show all of your work.

