
Aim:  To analyze momentum & velocity vectors to confirm the Law of Conservation of Momentum & Energy for a two dimensional collision.

 

 

 

 

 

 

 

 

 

 

  Procedure:

1. Work in groups of 3 to collect your data then compile an individual report!
2. Measure the mass of your incident & target marbles.

3. Arrange the collision apparatus as shown above.  

4. Release the incident marble from a set height (h) and mark the location (range) where the target marble lands on the tinfoil paper. 
5. Repeat step 3 until you have an accurate range value (ensure marble is released from height h). You will use this value to calculate the incident marble horizontal velocity.  

6. Now place the target marble so that it will collide with the incident marble at a similar angle as shown below. 


  



7. Taking care to always release the target marble from the same position (height h) on the rail, marking the landing position of both marbles on the tinfoil paper.  
8. Then measure the displacement vector (range & angle from +ve x axis) from the position of the plumb bob to the landing positions of the marbles. 
9. Repeat steps 6 to 8 till you have three sets of collision data.
Lab report requirements 
· State the Aim 
· Show all recorded data measurements clearly.

· Calculations – show sample calculations to
· determine the initial velocity of the incident marble 
(state assumptions made in calculating the velocity)

· determine the final velocities of the incident and target marbles 
(state assumptions made in calculating the above velocities)
· determine the initial and final momentum of the incident and target marbles
· confirm whether the law of conservation of Momentum holds for your data by comparing the differences between the magnitude of ∑Px and ∑Px’ and or ∑Py and ∑Py’ components. 
· confirm if conservation of Energy holds for your data by comparing the differences between the ∑Ek and ∑ Ek’.

· Discuss the following, with reference to your calculations: 

· “Can conservation of Momentum be assumed to hold for this lab?” 

· “Can conservation of Energy be assumed to hold for this lab ie is this an elastic collision?” 
Your discussion should evaluate and explain the validity of your results and show a level of critical thinking. 
This could relate to the following – irresolvable difficulties in making measurements or using the equipment, unusual techniques used to improve accuracy, unforeseen variables, validity of assumptions made etc.
Also consider the how experimental uncertainties could be utilized in this experiment.
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