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Physics Momentum Lab Stations
Momentum consists of the product of mass times velocity, where velocity is a vector and has direction as well as magnitude. In a collision, momentum is always conserved. Conservation means that the total amount we start with is the same as the total amount we end with.
m1vli + m2v2i = mlvlf+ m2v2f
Follow directions and answer all questions for each station.
Station 1 -Air Track

Try to achieve the following end results when colliding cars of equal masses:
1. How do you collide the cars so that one remains at rest after the collision?
Explain how the conservation of momentum works in this case.

2. How do you collide the cars so that both cars are moving in opposite directions with the same speed after the collision? Explain how the conservation of momentum works in this case.
Station 1 -Air Track (Cont’d)
Collide 1 heavy and 1 light car (try to use a 2:1 ratio of masses)

1. What happens if the light car is at rest initially? How does conservation of momentum explain this?

2. What happens if the heavy car is at rest initially? How does conservation of momentum explain this?
Collide 1 heavy and 1 light car (try to use a 2:1 ratio of masses). After the collision try to obtain:
1. The light car at rest. How did you do this? Explain conservation of momentum here.

2. The heavy car at rest. How did you do this? Explian conservation of momentum here.
Station 2 -Computer

1. Open http://users.adelphia.net/~allroy/
2. Open Physics site

3. Find Chapter 7 Links

4. Open "On line momentum experiment"

5. Follow online directions and answer 3 questions below:

1. Mass of first cart 
 (Show calculations and work.)

2. Combined mass of carts 
 (Show calculations and work.)

3a. Cart mass = 150 (Show Calculations and work.)
Number of shots 

Mass of cart after shots 


3b. Cart mass = 50 ((Show Calculations and work.)
Number of shots 

Mass of cart after shots 


Station 3 – Carts
1. Find a counter space with 2-3 meters of clear space. Place a piece of masking tape in the middle of this space (center marker.)

2. Using the mass balance, add enough mass to cart 2 so that its mass is twice that of cart 1. Secure the masses with masking tape. Record the masses on the data table below.

	
	Original Mass (kg)
	Cart plus added mass (kg)

	Cart 1
	
	

	Cart 2
	
	


3. Measure a distance of 1 meter from each dise of the center marker.
Station timers at each side of the center marker.

4. Compress the spring mechanism and place the carts centered over the center marker from step 1.

5. Record the time for each cart to travel 1meter ftom the center marker.
Adjust distance as required.
6. Repeat the experiment for a second trial if required.
7. Record distance and time on table below.

	
	Distance Traveled (m)
	Time elapsed  (sec)
	Velocity of cart (m/sec)

	Cart 1 – Trial 1
	
	
	

	Cart 2 – Trial 1
	
	
	

	Cart 1 – Trial 2
	
	
	

	Cart 2 – Trial 2
	
	
	


8. Calculate the final velocity of each cart.

9. Is momentum conserved? Show calculations and explain.
