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CONSERVATION
OF
LINEAR MOMENTUM



[bookmark: _GoBack]NAME: ______________________________________        Date: ________________________


Lab Partner’s: ____________________________________________

Access the University of Colorado’s PhET simulation:
Collision Lab


Part 1: Determination of Initial and Final Momentum

1) Select “Intro”, check the box “More Data”, and open the “Momenta Diagram” on the right of the screen.

2) Run the simulation.  Notice that you can adjust the initial conditions of the two balls.  Also, you can slow down the collision by clicking “Slow” or the forward step button. Try a few different scenarios. Keep the Elasticity at 100%.

3) Using the table below, record 6 different scenario collisions.  Be sure to include trials where the two balls have the same mass, where they have different masses, where one of the masses is much larger than the other, where both are heading in the same direction with different speeds, where they are heading in opposite direction, and where one of them is stationary.


	Trial
	Mass of 1
(kg)
	Mass of 2
(kg)
	Initial Velocity of 1
(m/s)
	Initial Velocity of 2
(m/s)
	p of 1 before the collision
(kg m/s)
	p of 2 before the collision
(kg m/s)
	p of 1 after the collision
(kg m/s)
	p of 2 after the collision
(kg m/s)

	1
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	
	


For the scenarios above (elasticity 100%), calculate the kinetic energy of each of the balls and the total kinetic energy before and after the collision.

	Trial
	[bookmark: _Hlk528164611]BEFORE COLLISION
	AFTER COLLISION
	
PERCENT LOSS



	1
	KE1i (J)
	KE2i

(J)
	KEi = KE1i+ KE2i
(J)
	KE1f

(J)
	KE2f

(J)
	KEf = KE1f+
KE2f
(J)
	

	2
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	



Show all calculations for at least one trial.    





4) Now set Elasticity slider to 0%.  Repeat the simulation for the data you took above using the same values for mass and initial velocities. 

	Trial
	Mass of 1
(kg)
	Mass of 2
(kg)
	Initial Velocity of 1
(m/s)
	Initial Velocity of 2
(m/s)
	p of 1 before the collision
(kg m/s)
	p of 2 before the collision
(kg m/s)
	p of 1 after the collision
(kg m/s)
	p of 2 after the collision
(kg m/s)

	1
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	
	


For the scenarios above (elasticity 0%), calculate the kinetic energy of each of the balls and the total kinetic energy before and after the collision.

	Trial
	BEFORE COLLISION
	AFTER COLLISION
	
PERCENT LOSS



	1
	KE1i (J)
	KE2i

(J)
	KEi = KE1i+ KE2i
(J)
	KE1f

(J)
	KE2f

(J)
	KEf = KE1f+
KE2f
(J)
	

	2
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	



Show all calculations for at least one trial.    




PART 2:  For the data taken in each set in Part 1, fill out the tables below

	Elasticity = 0%

	Trial
	Total Momentum before the collision
(kg m/s)
	Total Momentum after the collision
(kg m/s)

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	



	Elasticity = 100%

	Trial
	Total Momentum before the collision
(kg m/s)
	Total Momentum after the collision
(kg m/s)

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	


Part3: Query

1) Summarize in a few sentences what you can conclude from the data in the tables above.





2) What does it mean to say that ‘Momentum is conserved’?





2) 	What is the difference between inelastic and elastic collisions?







3) 	Under what condition is momentum conserved in a system?







4) If the momentum of a system is conserved, is the momentum of each particle in the system necessarily conserved?  Explain.






5) Show explicitly that the kinetic energy of an object can be obtained from its mass and linear momentum, i.e., starting with  and , show that .

CONCLUSION
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