Conservation of Momentum Lab Name__________________  Period____

Purpose: The purpose of this lab is to verify the conservation of momentum in a collision of two objects using vector analysis.

Procedure: 1.Make a grid on the floor using masking tape to mark all eight corners. See figure 1. 

2. Assign duties for data collection. Puck 2 has one spotter and one timer. Puck 1 has two timers and two spotters, two people to track incoming momentum and two to track outgoing momentum. A spotter marks with tape where the puck crosses each square boundary. This is used to measure distance covered and direction. A timer measures how much time it takes the puck to cross from one square boundary to the other.

3. Place puck 2 near the center of the inside square. If it moves use a very small piece of masking tape to keep it in place.

4. Spotters and timers should be close to the grid when puck 1 is thrown at puck 2. After the collision each puck should have a noticeable speed and direction. If not, do over as a slow moving puck will be affected by a non-level floor and friction. Puck 1 should glance off puck 2 at an angle and move in a different direction. It is important to have a good collision as we are only analyzing two.

5. After a good collision the timers write down their data and help the spotters measure the incoming distance and direction of puck 1 and the outgoing distance and direction of puck 2 . See figure 2. Repeat collision for a second trial.

 






Data: Trial 1
	Puck
	Mass
	Distance
	Time
	Angle
	Speed
	Momentum
	X momentum
	Y Momentum

	  #
	(kg)
	(meters)
	 (sec)
	(deg)
	 (m/s)
	   (kgm/s)
	    (kgm/s)
	     (kgm/s)

	1-In
	
	
	
	
	
	
	
	

	1-Out
	
	
	
	
	
	
	
	

	2-Out
	
	
	
	
	
	
	
	


Trial 2:
	Puck
	Mass
	Distance
	Time
	Angle
	Speed
	Momentum
	X momentum
	Y Momentum

	  #
	(kg)
	(meters)
	 (sec)
	(deg)
	 (m/s)
	   (kgm/s)
	    (kgm/s)
	     (kgm/s)

	1-In
	
	
	
	
	
	
	
	

	1-Out
	
	
	
	
	
	
	
	

	2-Out
	
	
	
	
	
	
	
	


Data Analysis:

1. Calculate the momentum of each puck using the speed and mass data. Calculate the components of momentum for each puck using the momentum and angle data. Enter your results in the table above.
2. Enter the incoming momentum, its direction, and the  X and Y components of the incoming momentum in the table below.

3. Add all outgoing X components together. Add all outgoing Y components together. Enter the results in the table below.

4. Calculate the magnitude of the total outgoing momentum and enter it in the table below.

5. Calculate the direction of the total outgoing momentum and enter it in the table below.

6. Calculate the difference between the direction, X component, Y component, and total momentum of incoming and outgoing values and enter them in the table below.

	Trial 1 
	X component
	Y component
	Magnitude
	Direction

	
	     (kgm/s)
	      (kgm/s)
	   (kgm/s)
	(degrees)

	Momentum In
	
	
	
	

	Momentum Out
	
	
	
	

	Difference
	
	
	
	


	Trial 2
	X component
	Y component
	Magnitude
	Direction

	
	     (kgm/s)
	      (kgm/s)
	   (kgm/s)
	(degrees)

	Momentum In
	
	
	
	

	Momentum Out
	
	
	
	

	Difference
	
	
	
	


Questions: 1. Calculate the percent error between the magnitudes of the incoming and outgoing momentum for both trials. Use incoming as the theoretical.

2. According to the conservation of momentum, the incoming magnitude and direction will equal the outgoing momentum. Explain any differences in your results.

Conclusion: On the diagram below, draw the path of the cue ball before and after it sinks the other ball in the corner pocket. No English, backspin, or topspin. (Hint: Look at your outgoing angle data)
Measure all 3 angles counter-clockwise from x axis
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Figure 1 - Before collision





Figure 2 - After Collision
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