
Momentum Conservation       Name ______________________
Equipment: 

Dynamics track, 2 Dynamics Cars with Mass-Bar set, index card, masking tape
Computer, LoggerPro, Motion Detector

Pre-Lab Questions: 2kg at rest before collision , Complete Inelastic collision.
	Before the Collision
	After the Collision
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	Calculate the total momentum of this system before the collison:


	Calculate the total momentum of the system after the collision:

	Calculate the change in velocity of the 10kg mass:


	Calculate the change in velocity of the 2kg mass:



	Calculate the change in momentum of the 10kg mass:


	Calculate the change in momentum of the 2kg mass:

	Calculate the kinetic energy of each mass:
KE10 = _________________

KE2 = __________________


	Calculate the kinetic energy of each mass:
KE10 = _________________

KE2 = __________________



	Calculate the total kinetic energy before the collison:
KEtotal = ________________


	Calculate the total kinetic energy after the collison:

KEtotal = ________________




Introduction:

When two objects collide they share a single interaction which creates equal sized forces directed in opposite directions. This interaction may speed-up one object and slow-down the other object, or, the interaction may slow-down both objects such as in a head-on collision of two cars. The force-time product of this interaction is known as “impulse” is defined as the size of the average force multiplied by the time-length of the interaction. The impulse size is equal to the size of the change in momentum. By Newton’s 3rd Law, each object receives equal sized but oppositely directed changes in momentum. 
When the net external force is small, the net momentum of a colliding system remains the same. The same cannot be said for the system kinetic energy, which often is not conserved even for collisions in which 100% of the momentum is conserved. 
Experiment: Complete Inelastic Collision.
1) Level the track by rolling a car very slowly each direction. The track is level when the car responds the same in each direction.
2) Connect the Motion Detector, LoggerPro, and computer. Power up all devices and then start the Vernier LoggerPro Program. The “untitled” program that comes up is the best program to use.
3) Weigh each car. Add 0.5kg Mass Bar to Car1. Place Car2 at rest near the center of the track.
M1 = Car1-mass ____________kg     +    0.5kg     =     ______________kg
M2 = Car2-mass ____________kg 
4) Start the Motion Detector program and roll Car1 into Car2. Click on the velocity graph and then click on “A” for autoscale. Use the Analyze function to determine the velocity right before and after the collision. Record below.

                    vi = _____________        vf = ____________
Make the following calculations of the system-momentum P:

M1v1i + M2v2i = (_______kg)(vi=______m/s)      +    0   = ___________kg·m/s

M1v1f + M2v2f = (M1 + M2)(vf)  =  (____________kg)(vf=_________m/s) = ___________kg·m/s

Calculate the percent loss/gain in system momentum: ______________Other than “human error”, what might cause the momentum of the two-car system to change?
_____________________________________________________________________
Make the following calculations of the system’s kinetic energy:

½m1(v1i)2 + ½m2(v2i)2 = ½(______)(______)2 + ½(______)(0)2 =___________J

 ½m1(v1f)2 + ½m2(v2f)2 = ½(______)(______)2 + ½(______)(_______)2 =___________J

How much kinetic energy did your system lose? ______? What percent loss is this? ________  Where is the lost kinetic energy now?
Repeat the experiment, varying the masses on the cars. Use scratch paper to calculate the momentums, then record answers neatly in the table.

	M1 = _________________ kg

v1-initial = ___________ m/s

M1v1i + M2v2i = _____________________


	M2 = _________________ kg

v-final = ______________m/s

M1v1f + M2v2f = _______________________

	M1 = _________________ kg

v1-initial = ___________ m/s

M1v1i + M2v2i = _____________________


	M2 = _________________ kg

v-final = ______________m/s

M1v1f + M2v2f = _______________________

	M1 = _________________ kg

v1-initial = ___________ m/s

M1v1i + M2v2i = _____________________


	M2 = _________________ kg

v-final = ______________m/s

M1v1f + M2v2f = _______________________
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