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 Collisions and Conservation of Momentum
Paste this link into your browser

 file://localhost/Applications/PhET/sims/collision-lab/collision-lab_en.html
then click on the advanced tab
Inelastic Collisions
1. In the green box on the right side of the screen, select the following settings: 1 dimension, velocity vectors ON, momentum vectors ON, reflecting borders ON, momenta diagram ON, elasticity 0%.  Look at the red and green balls on the screen and the vectors that represent their motion.  
a. Which ball has the greater velocity (green arrow)?  
b. Which has the greater momentum (yellow arrow)?  
2. Explain why the green ball has more momentum but less velocity than the red ball (HINT: what is the definition of momentum?).
3. Push “play” and let the balls collide.  After they collide and you see the vectors change, click “pause”.  Click “restart” and watch the momenta box during the collision.  Watch it more than once if needed by using “play”, “restart”, and “pause 

a. What happens to the momentum of the red ball after the collision?  

b. What about the green ball?  

c. What about the total momentum (tot) of both the red and green ball? 
4. Change the mass of the red ball to match that of the green ball.  
a. Which ball has greater momentum now? 

b. How has the total momentum changed?

c. Predict what will happen to the motion of the balls after they collide.

5. Watch the simulation, and then pause it once the vectors have changed.  

a. What happens to the momentum of the red ball after the collision?  

b. What about the green ball?  

c. What about the total momentum of both the red and green ball? 

Elastic Collisions
6. Now change the elasticity to 100%.  Predict the motion of the balls after the collision.
7. Watch the simulation, and then pause it once the vectors have changed.  

a. What happens to the momentum of the red ball after the collision?  

b. What about the green ball?  

c. What about the total momentum of both the red and green ball? 

Inelastic versus Elastic Collisions
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8.  Select   on the bottom left of the  screen. Record the following data for 4 additional 

simulations .
	Mass of Red Ball
	Mass of Green Ball
	% elasticity 
	TOTAL Red and Green Momentum BEFORE crash (add both Px values)
	TOTAL Red and Green Momentum AFTER crash (add both Px values)
	Change in total momentum during simulation? (yes or no)

	
	
	0%
	
	
	

	
	
	25%
	
	
	

	
	
	75%
	
	
	

	
	
	100%
	
	
	


Closure
Think about the relationships you observed and then answer these questions: 

1. Why are the directions of momentum arrows important?



2. In your own words, what does “elastic collision” mean? 

3. List quantities that have the same value (and direction if a vector) before and after the collision. If a quantity has the same value (and direction if a vector), it is said to be “conserved” 

4. What quantities are not “conserved”? 

5. Circle the type of collision for these two real life scenarios

A billiard ball colliding with another ball is most like an  elastic/inelastic collision 
A car colliding with another car and becoming entangled  is most like an  elastic/inelastic collision 

Extension  - Check Kinetic Energy and run an elastic and inelastic collision.  The KE is displayed below the diagram. How does the KE change during an elastic collision? How about during an inelastic collision?
