
Updated: November 2004

Course: sph 4u1

Unit: momentum 

Lesson X: Title: collisions

Apparatus needed: two spring loaded carts

Preliminaries:

Lesson:

All elastic and inelastic collisions can be modeled with these two carts with a spring between them
 – examples: hitting a golf ball, kicking a soccer ball, all ball sports, hockey collisions, … The only exception is perfectly inelastic collisions where the two objects stick together.
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Before collision. Mass 2 at rest.



 






Collision begins.
 


   v1 > v2


Separation between carts is x0.
 






Cart 1 exerts a force on cart 2. 
 






Cart 1 decelerates, cart 2 accelerates.
 






The spring starts to compress (storing energy)
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Minimum separation. (Separation = xmin)
 



      v1 = v2

Here the two speeds are equal.
 







The spring has stored the most energy
 







that it will store (from kinetic energy)



Carts pushing apart
Cart 2 is still accelerating and cart 1 is 


v1 < v2
still slowing down.
The spring is releasing energy as Ek
This continues until the distance reaches x0
…then there is no longer any force between the two carts.

<more details on p 348-350 of Martindale>

In perfectly elastic collisions, all of the kinetic energy that goes into the spring (as elastic potential energy) comes back out as kinetic energy. A graph of F vs x would look like this:
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The area under the curve is the work done
 





since W = F·d
 





The work is the change in kinetic energy  W = (EK
 





This is the loss in Ek (and the corresponding gain in Ee)
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In inelastic collisions, some all of the kinetic energy that goes into the spring changes into heat. Not all of it returns to kinetic energy.  A graph of F vs x would look like this:
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The difference between the two curves (shaded area)
 





is the energy that is lost. It is converted into heat 
 





(and perhaps deformation).
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Homework: 

Evaluation: continue on with impulse lesson
