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Lab #5

Measuring Friction Using Kinetic Energy

Experimental Question:

What is the coefficient of kinetic friction on the car as it travels down the track, and how big the Force?

Experimental Procedure

Our group laid out the track as shown in the diagram (p. 2), with the track being elevated at 5.42 degrees from the horizontal.  The car was then placed on different places on the elevated portions of the track depending on the height from the table to the center of the car (see data table pp. 3-4).

The car was then allowed to travel down the track until it came to a complete stop.  We then measured the distance it traveled on the flat portion of the track, which was then added to the length of the portion it traveled on the elevated part to get a value for the total distance traveled (see data table pp. 5-6).  We ran the experiment four times for every height (see data table pp. 3-4) then added a 100-gram mass to the center of the car and re-ran the experiment.  

Equations Used:


h = [F / m*g  +  u*r / 2*R] * D


Constants:


R = radius of wheel


r = radius of wheel axel


m = total mass of car


g = acceleration of gravity


D = total distance traveled


h = height of release


u = coefficient of kinetic energy


F = friction force

Data: 

See data tables (pp. 3-6).

Analysis:


See “Calculations of F and u” on page 9 for all work and numbers.  


The value for F we have is 900.0 (+ 14600, - 11400).  The value for u we have is 303.3 (+ 183.1, - 193.1).  Both were derived from the graphs of D vs. h.  


Possible regions of error in our calculations include the track not being completely secure which would produce a wobble and cause extra and uncontrolled friction forces.  The track joints may not have been flush with the track causing extra friction due to the “bump” they would produce.  When our group added the 100g mass, the mass may have moved slightly from the center of the car adding energy from the work done by gravity on the mass, more or less than what we wanted.  

