Angular Momentum Lab
L = I *ω

In this lab, you will calculate the moment of inertia of the disk, the moment of inertia of the ring, and the angular velocities of each one before and after they are connected. You will then compare your values to the theoretical values.
Start by calculating the theoretical moments of inertia for the disk and ring, using the equations given in class. Record all your data and calculations in the table that follows.
1. You can then set up the apparatus with just the disk rotating. Give the disk a good spin and time the disk as it spins. If you time the disc spinning for five revolutions, you can calculate the angular velocity by using the equation 

ω = Ө/t. Here Ө is 10π (the number of radians in 5 revolutions) and t is your measured time. 
2. Immediately after timing the disk to determine its angular velocity, drop the ring onto the disk into the groove on its top. Make sure you release the ring before it hits the disk, and that you drop it from a height no more than 1 cm above the disk. 
3. Immediately after dropping the ring, time the ring and disk for 5 revolutions so you can calculate the angular velocity of both after the drop.

4. You can now calculate a theoretical angular velocity for both together by using our formula: Lbefore = Lafter, or:
Iring*ωring before  +  Idisk*ωdisk before =  Iring*ωring after  + Idisc*ωdisc after      
Notice that in this case, both angular velocities are the same after the ring is dropped, and the angular velocity of the ring before the drop is zero. Thus the equation simplifies to:
Idisk*ωdisk before =  Iring*ωf + Idisc*ωf     Solving for ωf , we get 

ωf   = Idisk*ωdisk before / (Iring+ Idisc)   This is your theoretical final velocity. 
5. Once you have calculated the theoretical and actual angular velocities, you can compute a percent error. 
6. Repeat this procedure (steps 1-5) two more times.

Data & Calculations Table

	
	Trial 1
	Trial 2
	Trial 3

	t before drop
	
	
	

	t after 

drop
	
	
	

	ω before drop
	
	
	

	ω after 

drop
	
	
	

	I (ring)

	
	
	

	I (disc)

	
	
	

	Theoretical
ω after drop
	
	
	

	Percent Error
	
	
	


Questions:

1. Does it matter how fast the disk is spinning? What will be harder or easier with a faster or slower spinning disc?

2. What are some possible sources of error in this lab? How could you account for them? 

3. Why should the ring be dropped from a height no more than 1 cm?

4. Why do you need to release the ring before it contacts the disc?

5. Why is it important to drop the ring immediately after timing it?

6. Look at the equation at the end of step 4. In another problem or situation, under what conditions can you use this equation?

7. How could you improve this experiment?

To get to the 3 level:  Write up what you did in a full write-up format, complete with data tables and all calculations shown. Answer the questions in the conclusions section of your report.
Above and Beyond: 

1. Repeat the experiment with some other masses of different shapes and see if your results vary. Why do they vary or why are they the same?    

Or, 2. Give 3 examples of conservation of angular momentum that you might see in the real world and that we haven’t talked about in class. Describe what changes occur as a result of conservation of angular momentum.
Or, 3. Think up your own above and beyond.
