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Introduction
When objects collide, whether automobiles or shopping carts,  the results can be complicated.  Yet even in the most chaotic of collisions, one principle of physics always holds true and provides an excellent tool for understanding the dynamics of collisions.  This principle is the Law of Conservation of Momentum (LCM). For any collision, momentum conservation can be stated mathematically by: 
pi =  pf
In this lab we will study a two-object collision.  Thus, momentum can be stated as:


[image: image1.wmf]v

 

m

  

+

  

v

 

m

  

=

  

v

 

m

  

+

  

v

 

m

2f

2

2f

1

2i

2

1i

1


where m1 and m2 are the masses of the two objects, v1i  and v2i  are the initial velocities of the two objects before the collision, and v1f and v2f  are the final velocities of the two objects after the collision.

In this experiment, you will verify the LCM in elastic and inelastic collisions, and analyze energy changes in each.

Materials:  air track, two gliders, two photogates, masses, neodymium magnets, clay

Procedures
1.  Set up the air track and photogates using neodymium magnetic bumpers on the gliders to provide an elastic collision.  Be sure the air track is level, otherwise an external force is present.

2.  Mass m1 and m2.  Record the effective lengths L1 and L2 of each glider through the photogate.

3.  Set both photogate timers to GATE mode, then press the RESET button.

4.  Place glider2 at rest between the photogates.  Give glider1 a gentle push towards glider2. [IMPORTANT: the collision must occur after glider1 has passed completely through photogate1; after the collision, the gliders must be fully separated before either glider interrupts a photogate.]

Record four time measurements:
t1i   the time that glider1 blocks photogate1 before the collision.

t2i   the time that glider2 blocks photogate2 before the collision (zero if glider2 starts at rest).

t1f   the time that glider1 blocks photogate1 after the collision (zero if it stops between the photogates.)

t2f   the time that glider2 blocks photogate2 after the collision.

5.  Repeat Steps 3 and 4 for one more situation when glider2 has a greater mass than glider1.  

6.  Add a sesame seed-sized slice of clay to one of the gliders such that an inelastic collision occurs.

7.  Set both photogates to GATE mode, and press the RESET button.

8.  With glider1 as the only glider with a timing interrupter, place glider2 at rest between the two photogates.  Give glider1 a gentle push towards glider2, recording the following times:

t1i   the time that glider1 blocks photogate1 before the collision.

t1f   the time that glider1 blocks photogate2 after the inelastic collision.

9.  Repeat Steps 7 and 8 for one more situation of different mass on either glider.

Analysis
1.  For each time measurement, calculate the corresponding glider velocity.

2.  Use your measured and calculated values to calculate ρi and ρf.

3.  Calculate the kinetic energy before and after each collision, and find the percent lost.

4.  Draw conclusions about the conservation of momentum and the conservation of kinetic energy in elastic and inelastic collisions.  What are some sources of error in this lab?  Where might "lost" energy go in each collision?  How would a tilted air track affect your conclusions?
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