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Rotational Collisions
Equipment Needed

Dell Laptop Computer

AC Adapter, Dell Laptop

Ruler, 12-15in

LabQuest Mini, Vernier LQ-MINI
Photogate & Pulley System, Pasco ME-6838A
Rotational Motion Apparatus, Pasco ME-9341
Calipers, Digital Mitutoyo 500-474
Scale, Digital Sartorious BP-6100
[image: image27.png]Since the x and y axes are identical
1 by symmetry, they must have

I=1= ZMR2 equal moments of inertia.




Figure 1
Introduction

A rotating platter has rotational kinetic energy, RKE, and angular momentum, L.  In a collision between two platters, the sum of the angular momentums [image: image3.png](Ly + Lp)



 following the collision will be equal to the sum of the angular momentums before the collision.  In this lab, you will investigate this relationship in a particular case—that in which one of the platters has no initial angular momentum.
Procedure

1. Set up the apparatus as shown in Figure 1.  Mount the main platter so the step pulley is facing downward.  The pulley/photogate assembly should be mounted as shown with the rubber band so that the pulley will turn as the platter turns.
2. Open the file for the pulley in Logger Pro in the folder Probes and sensors.

3. Hold the auxiliary platter just above the main platter of the Rotational Motion Apparatus.  Give the main platter a spin using your hand.  Start Logger Pro.  Drop the auxiliary platter onto the spinning platter.

4. Examine the graph, you should note that there are two sections that are straight lines, representing the change in velocity of the one platter and the addition of the second platter.  They are joined by a region where the platter abruptly slowed down due to the second platter colliding with it.

5. Do a statistical analysis of a short period before the change and a short period after the change.
6. Determine the angular velocity immediately before the collision [image: image5.png](o)



 and immediately after [image: image7.png](wy)



.  Record these values in the data table.

7. Repeat three times.
8. Next drop the steel bar onto the moving platter three times and complete the same steps with it.
Analysis

Angular momentum L is equal to the moment of inertia I times the angular velocity [image: image9.png]


.  
Or
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Calculate [image: image12.png]


, the angular momentum before each collision, and [image: image14.png]


, the angular momentum after each collision.
For I of the platters:
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For I of the bar (the step pulley can be neglected):
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(see Figure 2).
Check the conservation of momentum by calculating the percentage difference between [image: image19.png]
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 in each case.
Platter radius = __________

Bar dimensions 

Figure 2
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A = __________

B = __________

Data Table

	Trial
	Moving

Platter
	Platters
Together
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