 SEQ CHAPTER \h \r 1Lab: CONSERVATION LAWS IN COLLISIONS

In this lab exercise you will investigate the behavior of air-track gliders during collisions with one another. Since theory predicts that momentum (always) and kinetic energy (sometimes) are conserved in such collisions, you will need to gather data that will allow you to calculate both momentum and kinetic energy before and after the particular collision being investigated.

PROCEDURE:
1.
Set up and carefully level the air track. Stretch a rubber band across the bracket at one end of the track to be used as a glider launcher.

2.
Try out each collision described below before attempting to take data so that the two photocell sensors which will be used for timing can be correctly placed.

3.
Set up the computer as directed by the teacher. Measure the width of the card mounted on the glider. The computer will calculate the speeds for the gliders.

4.
Measure the masses of all the gliders involved in the collision.

5.
Calculate the momentum and kinetic energy of each glider before and after the collision.

In order to get the best possible data, you should note the following:

• Theoretically, since the gliders are moving at constant speed before and after the collision, the photocell gates can be positioned anywhere along the track to do the timing. Practically, however, it would be best to position them so as to measure times as close as possible to the actual collision.

• The times for the gliders are listed in the order of measurement. Make a note of the order as you watch the collision. Also make sure that the computer is timing only one glider at any given moment. There is only one "clock" in the computer, so trying to measure two times simultaneously will result in inconsistent data.

• Make sure that none of the gliders are dragging and that the bumpers are aligned with one another. Bring the bumpers together and make sure that the point of contact is directly over the center of the track and the two bumpers are in contact all the way along. If either the tops or the bottoms of the bumpers come into contact first, they should be adjusted until both are vertical in the contact zone and until the contact takes place simultaneously along this vertical line. If this adjustment is not made, one of the two gliders will be displaced up or down during the collision with sufficient force that the air film will be broken, causing a slight amount of friction to be introduced.

LAUNCHING THE GLIDERS:
By stretching a rubber band across the end bracket of the air track (see diagram below) you can launch a glider at a reproducible speed each time. This will enable you to make three runs for each type of collision described below.
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Setup for launching gliders. For reproducible results always pull the glider back until the bumpers touch with the rubber band in between.

COLLISION 1: (m1 = m2)
Select two gliders of equal mass (or as close as possible) and place one of them near the middle of the air track. Launch the other glider from the end of the air track and measure the velocity of the moving glider before the collision and the velocity of the target glider after the collision.

COLLISION 2: (m1 > m2)
Select two gliders of quite different mass and place the smaller one near the center of the track. Launch the larger glider toward the smaller. Measure the velocity of the larger glider before the collision and the velocities of the two gliders after the collision.
COLLISION 3: (m1 < m2)
For this collision, reverse the position of the two gliders that you used for collision 2. Launch the smaller glider toward the larger one and record the velocities of the smaller glider before the collision and both gliders after the collision. Remember to record the velocity of m1 after the collision as neqative since it reverses direction as a result of the collision.

COLLISION 4: (Inelastic)
Select two gliders with velcro strips on the bumpers. Place one of the gliders near the center of the track and launch the other  toward it. When the gliders collide, they should stick together. Such a collision is called an "inelastic" collision. Measure the velocity of the incoming glider and the combined velocity of the two gliders after the collision.

ANALYSIS OF RESULTS:
For each collision, determine the total momentum and kinetic energy before and after the collision by adding the contributions of each glider. Remember to count the momentum (but not the kinetic energy) of a glider that has reversed direction as negative when finding the total. 

QUESTIONS:
1. Calculate the total momentum before and after each collision. Are the totals reasonably close to one another? Was momentum conserved in each of the collisions?

2. Calculate the total kinetic energy before and after each collision. Are the totals reasonably close to one another? Was the kinetic energy conserved in each of the collisions?


Collisions Lab Data Table

collision 1 
m1 = m2

v1 = ?
v2 = 0
v1' = 0
v2' = ?


m1
m2
m1
m2




gate 1
gate 2



   →                                   →        

trial 1:       

trial 2:

trial 3:

average:


collision 2 
m1 > m2

v1 = ?
v2 = 0
v1' = ?
v2' = ?


m1
m2
m1
m2




gate 1                    
2nd gate 2
1st gate 2



   →                       →        →        

trial 1:       

trial 2:

trial 3:

average:


collision 3 
m1 < m2

v1 = ?
v2 = 0
v1' = ?
v2' = ?


m1
m2
m1
m2




1st gate 1                 2nd gate 1
gate 2



   →    ←         ←                 →        

trial 1:       

trial 2:

trial 3:

average:


collision 4 
(inelastic -- stick together)


v1 = ?
v2 = 0
      v' = ?



m1
m2
      m1 + m2




gate 1                           gate 2



   →                               →        

trial 1:       

trial 2:

trial 3:

average:
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