
Exploring Friction and Mechanics: Activity 3
Coefficient of Kinetic Friction: How does it Depend on Mass? 

Name:______________________		Date:____________			Period:_____


Hypothesis: The coefficient of kinetic friction is independent of mass.

Guiding Questions: 
Introduction:  In the last activity you determined that the coefficient of kinetic friction depends on the properties of the two materials that are moving past each other.  You also determined that the coefficient of kinetic friction was independent of velocity.  Now, consider how mass might impact friction force and the coefficient of kinetic friction.

1. Imagine a large empty truck slams on the brakes, locks the tires from rotating and slides to a stop. Now imagine the same truck traveling at the same velocity is fully loaded.  It also locks the tires from rotating and slides to a stop.  How do you think the extra mass will affect how far the truck might slide relative to the empty truck? 




Now, think about the truck scenario while examining the equation that describes kinetic friction and answer the following questions.



2. Does the frictional force produced by kinetic friction depend on the mass of the sliding object?  Explain.


3. Would you expect the coefficient of friction to depend on mass?  Support your claim.




Goals:
I. Experimentally validate that the coefficient of kinetic friction is independent of mass.


Instructions:  
1. Measure the coefficient of kinetic friction for a pair of surfaces using two different masses for the sliding object
a. Use the method you optimized in Activity #2.
b. Determine what change in mass would be appropriate to prove your hypothesis
c. Make multiple measurements for each of the chosen masses.
d. Create a table for your data, including the value you determine for the coefficient of kinetic friction.  Insert table below.













Discussion / Analysis

1) What difference in mass did you use in your experiment?  Discuss how you determined what change in mass to use in the experiment.






2) Did you find a significant difference in the coefficient of kinetic friction for the two masses?  Discuss your confidence in the hypothesis which stated, “the coefficient of kinetic friction is independent of mass”.





3) Using Newton’s laws and your understanding of kinetic friction, explain why the empty truck and the full truck, in the example above, will slide the same distance before stopping.










Extension Question: 
Examination of the equation for the coefficient of kinetic friction, would also suggest that the coefficient of kinetic friction is independent of surface area.  Design an experiment that could be used to test this hypothesis.  Describe your experiment below.  If you have time, conduct the experiment and share your results.
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