Uniform Circular Motion

Purpose: To verify that the centripetal force is given by 
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Equipment: Centripetal force apparatus, Stopwatch, Weight hanger with weights, Vernier caliper, Ruler, Table Clamp.

Instructions: 

1.  Weigh and record the value of the black revolving mass, m. Of course, you must remove the mass from the apparatus by disconnecting the spring and any weights you may find attached to it.

2.  Measure the diameter of the vertical rotating shaft using a Vernier caliper. Record the radius. The instructor will explain how to read the Vernier caliper. Everyone in the group should make this measurement to become familiar with the caliper.

3.  There will be two radii at which you will perform the experiment. An adjustable indicator is attached to the base of the apparatus. First move it as close as you can. Adjust the hanging black mass to point directly above the indicator by sliding the bar from which it hangs. Always be careful to make sure that the weight is freely hanging directly above the indicator. Tighten the screw and then attach the spring to the mass. Measure the distance from the indicator to the shaft.

4.  Begin turning the shaft to make the mass revolve and watch it move over the indicator. Practice rotating the mass while keeping it directly over the indicator. When you are comfortable with this, you may proceed to time the motion. You will measure the time for 50 complete revolutions. Repeat this measurement four times. Record your times in the table.

5.  Now, with the apparatus stopped and still attached to the spring, connect the string and a weight hanger to the black mass. Add enough additional weights to bring the mass back over the indicator. Record the total mass, M, including the hanger.

6.  The amount of force that the masses supplied in part 5 should equal the centripetal force needed to keep the black mass rotating over the indicator. The weight of the masses is simply given by 
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 In order to compute the centripetal force, 

, one needs the average speed. This is just the distance the mass travels in one revolution divided by the time of one revolution,  which is called the period of the revolution. Namely, 
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 where T is the period. Inserting the  speed into the expression for the centripetal force, one obtains the simple formula:                                                     
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Use this formula to finish filling in the information for Experiment #1. [The percent error can be computed as | Experimental-Standard |/Standard * 100%. Which of the two measurements would you trust the most as the standard?]

7.  Repeat the above experiment for the indicator at is furthest position.

Data:

      
Mass of Rotating Weight (m)
______________________


Radius of Rotating Shaft
______________________

Experiment #1: Small Radius

Table I: Times for 50 Revolutions






Distance from pointer to shaft


______________________

Radius of Revolution (Add Shaft Radius)
______________________

Average Time for 50 revolutions

______________________

Period of revolution


______________________

Centripetal Force
______________________

Mass plus hanger attached to Spring (M)
______________________

Weight On Spring
______________________

Percent Error
______________________

Experiment #2: Large Radius

Table II: Times for 50 Revolutions






Distance from pointer to shaft


______________________

Radius of Revolution (Add Shaft Radius)
______________________

Average Time for 50 revolutions

______________________

Period of revolution


______________________

Centripetal Force
______________________

Mass plus hanger attached to Spring (M)
______________________

Weight On Spring
______________________

Percent Error
______________________
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