Name___________________ BOX #______

Date_____________________ PER______

AP Physics C: Moment of Inertia

Purpose: To determine the moment of inertia of a flywheel using Rotational Dynamics.

Materials: Flywheel, string, various masses, stopwatch

[image: image1.wmf]%

exp#

exp#

error

Average

x

=

-

1

2

100

Part I – Using Torque to determine “I”

Procedure:

1. A diagram of the apparatus is shown to the left.

2. Choose one of the wheels to begin the experiment.

3. Measure and record its radius in meters.

4. Each wheel has a small hole by which you can thread some string through. Thread string through the hole and attach to a point behind the axle. 

5. The rest of the string should be wrapped around the wheel. The idea is that a mass is attached to one end and when released allows the wheel to rotate. The string therefore must be LONGER than the distance the mass must travel to the ground.

6. Attach a mass to the end of the string and wind up the wheel so that the mass is suspended a certain height above the ground.

7. Measure and record the hanging mass. (ex= 1 washer)

8. Measure and record the height the hanging mass is above the ground.

9. Measure and record the time it takes to reach the ground when released.

10. Repeat step # 9 , three times to get an average time.

11. Repeat steps 7 –10, with a larger hanging mass. ( ex = 2 washers)
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Show below HOW you would solve for the TRANSLATIONAL acceleration of the system for EACH trial as well as the angular acceleration for the pulley. Show the work for at least one trial.

	Acceleration

	
	
	
	
	

	Angular Acceleration
	
	
	
	
	


Write the equation of motion for the hanging mass in the below.


Using your translational acceleration, calculate the TENSION for each trial. Then calculate the TORQUE, this tension exerts on the pulley. Show work for at least one trial as well as any formulas you might use. 

	Tension


	
	
	
	
	

	Torque


	
	
	
	
	


Apply Newton’s second law with angular quantities to the pulley and write the equation of motion in the box below.


Add the torque due to friction to the other side of the equation and show this step below.


Match up your equation appropriately with the slope equation.

	
	
	
	

	y =
	m
	x
	+ b


If we were to make a graph, what would be:
Rise =

Run =

Slope =

Make a graph using the quantities mentioned above and solve for the moment of inertia of the multi-tiered system.

Slope = Itier =________________

Part II – Using Conservation of Energy to determine “I”

In the box below, write a statement of conservation that can be applied to this situation. Make sure you label which object has which kind of energy.


In the space below, show how you can find the FINAL TRANSLATIONAL velocity of the mass the instant before it strikes the ground. Calculate “v” for each trial.

	Final

Velocity
	
	
	
	
	


IN TERMS of m,g,h,r and v , derive an expression below for the moment of inertia of the wheel and axle.

Solve for the moment of inertia for each trial, then average the values to get the “I” for the wheel.

	“I”
	
	
	
	
	
	Average “I”




Calculate a % difference based on your experimental values as determined from the slope of the graph and energy calculations
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