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Question 1: The Law of Conservation of Momentum is a lovely law, BUT it can be applied only when appropriate.  Under what conditions is the momentum of a given system conserved? 

Getting Started:
Go to http://phet.colorado.edu/en/simulation/collision-lab  and click on the Run Now button.
Select the Advanced tab at the top of the screen.  Deselect Reflecting Border (this removes the walls) AND Select More Data on the display at the bottom.  Change the displayed data to match the values in the table below.  Now, hit the Play button, and record the final velocities of the masses after the collision.  Then, use the values to complete the table.  

   ELASTIC COLLISION #1 
	Mass
	Position (m)
	Initial Velocity (m/s)
	Final Velocity 
(m/s)
	Initial Momentum (kg(m/s)
	Final Momentum
 (kg(m/s)

	
	x
	y
	vx
	vy
	vx
	vy
	px
	py
	px
	py

	1 = 1.0-kg
	1.0
	0.1
	1.0 (
	0.0
	
	
	
	
	
	

	2 = 1.0-kg
	2.0
	0.0
	0.0
	0.0
	
	
	
	
	
	

	Total
	There is No Conservation of Position or Velocity
	
	
	
	


Question 2:  Given the components of the velocity of each mass before and after the collision, calculate the total velocity of each mass (include direction), and complete the table below.  As a sample calculation, show how you calculated the final velocity of mass 2 (after the collision).
	
Mass
	Total Velocity
	Kinetic Energy

	
	Initial
	Final
	Initial
	Final

	1 = 1.0-kg
	1.0 m/s (
	
	
	

	2 = 1.0-kg
	0 m/s
	
	
	

	Total
	Velocity is NOT Conserved
	
	



      Sample Calculation:  
Question 3: Was kinetic energy conserved in this collision?  What evidence did you use to support your answer?  Be specific.
Question 4:  Was momentum conserved in this collision?  What evidence did you use to support your answer?  Be specific.
Design your own two dimensional collision (the objects must not only move horizontally, but vertically as well), and complete the table: 

ELASTIC COLLISION #2 

	Mass
	Position (m)
	Initial Velocity (m/s)
	Final Velocity 

(m/s)
	Initial Momentum (kg(m/s)
	Final Momentum

 (kg(m/s)

	
	x
	y
	vx
	vy
	vx
	vy
	px
	py
	px
	py

	1 = 
	
	
	
	
	
	
	
	
	
	

	2 = 
	
	
	
	
	
	
	
	
	
	

	Total
	There is No Conservation of Position or Velocity
	
	
	
	


Question 5:  Given the components of the velocity of each mass before and after the collision, calculate the total velocity of each mass (include direction), and complete the table below.   As a sample calculation, show how you calculated the final velocity of mass 2 (after the collision).















 Sample Calculations
	
Mass
	Total Velocity
	Kinetic Energy

	
	Initial
	Final
	Initial
	Final

	1 = 
	
	
	
	

	2 = 
	
	
	
	

	Total
	Velocity is NOT Conserved
	
	


Question 6:  Was momentum conserved in this collision?  Kinetic energy?  
Question 7:  Add reflecting borders to your last collision, and rerun the collision.  Is momentum conserved for the objects as they bounce around the table?  Provide evidence to support your answer, AND explain why momentum was conserved, or not.  Be specific… you get points for thinking.  
40 Points








