Year 13 Momentum Investigation – Elastic and Inelastic Collisions
Model the following elastic collisions.
1) Trolley 1 mass of 0.5kg moving at 0.5m/s, trolley 2 equal mass initially stationary.
a) Draw a quick sketch illustrating the scenario

b) Write a sentence predicting what you expect to see after the collision.

c) Model the collision.  Make a note of values of each parameter the results and 
write a sentence describing what you saw.  Was your prediction correct?
d) Calculate the total momentum and KE before the collision.
e) Calculate the total momentum and KE after the collision.  Were both quantities conserved?
f) Calculate the KE transferred between the trolleys during the collision.
g) Compare the relative velocities of the trolleys before and after the collision.
h) Compare the ratio Δv1/Δv2 and m2/m1.  Calculate the ratio to 1 decimal place.
2) Repeat the above steps (a to h) for each of the following scenarios:
a) Head on collision 1
trolley 1 mass of 0.5kg moving at 0.5m/s to right

trolley 2 mass of 0.5kg moving at 0.5m/s to left

b) Head on collision 2

Trolley 1 mass of 0.5kg moving at 0.3m/s to right

Trolley 2 mass of 0.1kg moving at 0.3m/s to left
c) Light hits heavy
trolley 1 mass of 0.1kg moving at 0.5 m/s to the right

trolley 2 mass of 0.5kg stationary

d) Heavy hits light
trolley 1 mass of 0.5kg, moving at 0.5m/s to the right

trolley 2 mass of 0.1kg initially stationary, elastic collision

3) Describe and explain the outcome you would expect for the three scenarios below.  Use a real life example in your explanation.
a) a very light object collides elastically with a very heavy object at rest
b) a very heavy object collides elastically with a very light object at rest
c) a light object and a heavy object moving at similar speeds collide head-on.

4) Write a set of general rules summarising what happens in an elastic collision.
NOW MODEL ALL OF THE ABOVE SCENARIOS FOR INELASTIC COLLISIONS

Extension: investigate the circumstances under which maximum KE transfer occurs for an elastic collision.  Extend this to inelastic collisions if you have time.
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