Jeff Jackson
6th hour

Momentum Lab Write-up
Objective: 
To discover the effects of momentum and to prove or disprove that momentum is conserved after collisions of objects.
Background: 
In order to understand this lab, some physics concepts must be known prior to the experiment.   It is essential to understand that momentum is equal to an object’s mass multiplied by its velocity.  The equation is as follows:  p = mv.  Where p represents the momentum, m represents mass, and v represents velocity.
Hypothesis: 
Momentum is conserved through collisions of objects assuming that there is no friction and no outside forces acting on the objects after set in motion.  
Equipment:
· Two collision carts
· 120 cm Collision cart track
· Two photogates
· Two picket fences
· Weights that fit on top of collision carts
· Signal interface device
· Paper and pencil
· Computer with Science Workshop software
· Calculator
· Ruler
Procedures: 
Experiment 1
1. Set up the collision cart track with two photogates securely fastened, one at 20 cm and the other at 100 cm.
2. Plug the photogates into the signal interface device into plugs 1 and 2.
3. Turn on the signal interface device and load up Science Workshop.
4. Record the masses of the two collision carts that will be used.
5. Set up picket fences on the cars.
6. Enter the spacing between pickets into the Science Workshop Program

7. Drag the “plug” icon in Science Workshop into plug number 1 on the picture of the signal interface device.  Drag another “plug” icon into plug number 2 on the picture of the signal interface device in order to make Science Workshop aware of it gathering data from these plugs.
8. Select “Position vs. Time” graph in Science Workshop in order for the program to output data recorded in a position vs. time graph.
9. Place both carts on the track and have them meet and be touching at 60 cm.  One cart should have the retractable push arm down and cocked all the way so that it will push/push off the flat end other cart.  Diagram shown below (cart 1 = left, cart 2 = right):
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10. Click “Record” in Science Workshop

11. Strike the button (labeled “Push” in the diagram) on the cocked cart to activate the push arm.  It is recommended to use a ruler or some other rigid tool to strike down on the button quickly and effectively so that the cart with the push arm does not have too much friction from the device pushing down on the button – resulting in inaccurate results.

12. Click “Stop” in Science Workshop after the carts have fully passed through the photogates.

13. Save the graphical data that show the velocities.

14. Create new graph

15. Repeat steps 9 – 14 at least three times or until the data is looking consistent

16. Print the good/consistent graphs


Experiment 2
1. Record the mass of a weight
2. Add the mass of the weight to the cart of which you will be placing the weight on (it does not matter which cart you place the weight on).

3. Repeat steps 1 – 16 of Experiment 1 (excluding step 4).
Data:
Mass of cart 1:  0.5085 kg
Mass of cart 2:  0.5080 kg
Mass of weight:  0.4892 kg
Mass of cart 1 with weight added (used only for experiment 2): 0.9977 kg
Experiment 1
Velocity: (see also: graphs)
All data are velocities measured in meters per second. (
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	Trial 1
	Trial 2
	Trial 3

	Cart 1
	0.3918
	0.4558
	0.4207

	Cart 2
	0.4334
	0.4680
	0.4339


Experiment 2

Velocity: (see also: graphs)
All data are velocities measured in meters per second. (
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	Trial 1
	Trial 2
	Trial 3

	Cart 1 with added weight
	0.2133
	0.2192
	0.2222

	Cart 2
	0.4917
	0.5227
	0.5305


Calculations:
In order to find the momentum of the objects, one should use p = mv
Momentum of the carts in Experiment 1

 p = mv
p = 0.5085 kg(0.3918
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p =0.1992 
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All data are momentum measured in 
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	Trial 1
	Trial 2
	Trial 3

	Cart 1
	0.1992
	0.2318
	0.2139

	Cart 2
	0.2202
	0.2377
	0.2192


Momentum of the carts in Experiment 2
p = mv
p = 0.9977 kg (0.2133
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p = 0.2128 
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All data are momentum measured in 
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	Trial 1
	Trial 2
	Trial 3

	Cart 1 with weight
	0.2128
	0.2187
	0.2217

	Cart 2
	0.2497
	0.2655
	0.2694


Since both of the carts are traveling equal distances, friction does not hinder the results of this lab.  The only effect friction could play is slowing down both of the carts.  And if our hypothesis of   
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Pafter is correct, by adding friction into the equation, one must add it to both sides, resulting in:

Friction +
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Pafter  + Friction

Friction will cancel itself out.  One can only do this since both of the carts are traveling the same distance under the same conditions (same track resistance, same air resistance, etc.), and have the same amount of force exerted on them. 

Conclusion:
The goal of this lab was to demonstrate the effects of momentum on moving objects.  After examining the results of the lab, I have come to the conclusion that momentum is conserved through the collision of objects.  Experiment 1 showed a rather obvious result, that, two objects with relatively the same mass, getting pushed with the same force should end up with relatively the same velocity, resulting in a similar momentum.  Experiment 2, however, is a little less obvious.  We took two carts with completely different masses (one with an added weight on top of it), propelled them away from each other with the same force.  One would guess that the one with greater mass would have a smaller velocity, and the one with the lesser mass would have a greater velocity – which is true.  However, momentum is the same.  What the more massive object lacks in velocity, makes up for it in mass, and what the less massive object lacks in mass, makes up for it in velocity.  This lab was a success in that I can come to a conclusion based off of our lab results, and that conclusion conquers with our hypothesis.  
As one looks over our data, they might encounter some discrepancies, in that the momentums aren’t exactly the same.  There are many reasons for error which can account for that.  Notice Cart 1’s velocity always slightly lower than Cart 2’s, the most obvious reason for error would be activating the push arm without pushing down on the button too hard.  No matter how quickly you remove the ruler from the button, it will always be touching it for those few milliseconds, resulting in giving Cart 1 more friction than Cart 2.  Also, by pushing down on the button, you will be holding the Cart 1 in place for those precious milliseconds, while Cart 2 is already zooming towards its photogate.  A more effective and accurate way of activating the push arm would be by some remote that electronically activates it without you ever having to touch the cart.  Another reason for error would be the sound produced during the collision of the push arm with Cart 2.  Sound is energy given off that could otherwise be used towards the cart’s velocity.  The only way to solve that problem is the do the lab in a vacuum.  
I learned through this lab, above all else, that conducting your own experiments and figuring out how to do it on your own helps you better understand science as a whole.  I also learned that as objects collide, momentum is passed on through one object to another.  I think of it similar to playing the game “telephone”.  The message gets passed on, but the end product isn’t always exact with the first due to outside forces like friction due to the ruler, sound, and etc (or the people in telephone the don’t quite understand the previous message).  However, in a perfect closed system, momentum will be conserved.
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