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Conservation of Momentum for an Elastic Collision

Method:

Part one – Determine Ball 1 horizontal speed:

1. Place the U-track on the table and slant it by using clamp stand.

2. Band the U-track so the marble can roll down straight.

3. At the end of the U-track, two round pipes are attached to make a horizontal path way for the marble to roll. (Look at the Diagram)

4. Test run was done.

5. The aluminum foil was placed on the ground to find where the marble heat the ground.

6. The height of the place where the marble was released from table was measured.

7. The height of the table was measured.

8. The runs were repeated and the ranged of the marble landing each time was recorded.

9. By using kinematic equations (X=Vot + 1/2at2), the initial velocity of the ball was calculated.

Diagram:
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Experiment 1

	Runs               
	Height of the ball From the table (m)
	Height of the table (m)
	Range (m)
	Time (s)
	Initial Velocity (m/s)

	1
	0.155
	0.853
	0.435
	0.087 
	4.998 

	2
	0.155
	0.853
	0.44
	0.087 
	5.055 

	3
	0.155
	0.853
	0.435
	0.087 
	4.998 

	4
	0.155
	0.853
	0.445
	0.087 
	5.113 

	5
	0.155
	0.853
	0.43
	0.087 
	4.940 

	6
	0.155
	0.853
	0.44
	0.087 
	5.055 

	7
	0.155
	0.853
	0.44
	0.087 
	5.055 

	8
	0.155
	0.853
	0.45
	0.087 
	5.170 

	Total
	0.155
	0.853
	0.439 
	0.087 
	5.048 


Experimental calculation

To calculate time

X= Vot + 1/2at2
X= range

Vo= 0

A= graity

T=(2X/a)1/2

To calculate velocity

V=X/T

Theoretical Calculation

½*m*v2 = m*g*h   

½*v2 = gh

v2 = 2gh

v = √(2gh)

Experiment 2 Diagram
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Experiment Two

	Runs
	Mass of the ball A (kg)
	Range A (m)
	Velocity A (m/s)
	Mass of the ball B (kg)
	Range B (m)
	Velocity B (m/s)

	1
	0.00387 
	0.115
	1.32 
	0.00374
	0.345
	3.96 

	2
	0.00387 
	0.12
	1.38 
	0.00374
	0.34
	3.91 

	3
	0.00387 
	0.12
	1.38 
	0.00374
	0.335
	3.85 

	4
	0.00387 
	0.105
	1.21 
	0.00374
	0.32
	3.68 

	5
	0.00387 
	0.105
	1.21 
	0.00374
	0.32
	3.68 

	6
	0.00387 
	0.12
	1.38 
	0.00374
	0.34
	3.91 

	7
	0.00387 
	0.12
	1.38 
	0.00374
	0.34
	3.91 

	8
	0.00387 
	0.12
	1.38 
	0.00374
	0.33
	3.79 

	Total
	0.00387 
	0.116 
	1.33 
	0.00374
	0.334 
	3.83 


	Runs
	Momentum before Collision (kgm/s)
	Momentum after Collision (kgm/s)
	Percentage Difference (%)

	1
	0.0193
	0.0199
	-3.1424

	2
	0.0195
	0.0199
	-2.0077

	3
	0.0193
	0.0197
	-2.0685

	4
	0.0198
	0.0184
	6.8561

	5
	0.0191
	0.0184
	3.6068

	6
	0.0195
	0.0199
	-2.0077

	7
	0.0195
	0.0199
	-2.0077

	8
	0.02
	0.0195
	2.4084

	Total
	0.0195
	0.0195
	0.2047


Momentum before collision 

Pi = MiVi
Momentum after collision

Pf =MAVA + MBVB
Percentage difference

= (Pi - Pf)/Pi

Experiment 3

	Run One
	Range in X-axis (m)
	Range in Y-axis (m)
	Angle
	Velocity X-axis (m/s)
	Velocity Y-axis (m/s)
	Momentum in X-aixis (kgm/s)
	Momentum in Y-aixis (kgm/s)

	Mass 3.74
	0.85
	0.575
	8.4
	9.77
	6.61
	0.0365
	0.0256

	Mss 3.867
	0.13
	0.15
	41
	1.49
	1.72
	0.0056
	0.00667

	Run Two
	 
	 
	 
	 
	 
	 
	 

	Mass 3.74
	0.65
	0.57
	6.5
	7.47
	6.55
	0.0279
	0.0253

	Mss 3.867
	0.13
	0.12
	54
	1.49
	1.38
	0.0056
	0.0053


	Run One
	Range (m)
	Velocity (m/s)
	Momentum (kgm/s)

	Mass 3.74
	1.0262
	11.7956
	0.0441

	Mss 3.867
	0.1985
	2.2815
	0.0088

	Run Two
	
	
	

	Mass 3.74
	0.8645
	9.9370
	0.0372

	Mss 3.867
	0.1769
	2.0335
	0.0079


To find range : (Range x2 + Range y2)1/2 


Vector Diagram





Conservation of Momentum: 


PB = PA
MaVa + MbMb = MafVaf + MbfVbf
First momentum in X axis:

0.0195kgm/s = 0.0365kgm/s + 0.0056kgm/s
0.0195 is not equal to the result of 0.0421kgm/s

Second momentum in X axis:

0.0195kgm/s = 0.0279kgm/s + 0.0056kgm/s

0.0195 is not equal to the result of 0.0335kgm/s

Fist momentum in Y axis:

There was no initial momentum in Y axis.

But the results were, 0.0256kgm/s - 0.0067kgm/s = 0.0249kgm/s
And the second results were, 0.0253 - 0.0053 = 0.02kgm/s

So, using trigonometry, First one is (0.04212 + 0.02592)1/2 = 0.0494kgm/s

Second one is ((0.03352 + 0.022)1/2 = 0.039kgm/s
Error Analysis:
· There were lost in energy because there were friction and energy lost due to heat and sound created by the collision.
· The U-track equipment did not allow the experiment to carry on properly due to the random fall of the marble on the U-track instead of a straight line fall.
· When the marble was rolled from the U-track and heat the two pipes, the marble bounced up and when the marble collided with the other marble, it did not drop horizontally but it bounced up and it created an angle for the marble which made the marble to go further. This gave a big problem by providing greater value of momentum after the collision than the before.
· To improve the experiment, there need to be an equipment with hole inside that the marble can role in a straight line and when there is collide with another marble, the force of the marble is only acting on horizontal wise. This will prevent the marble from making an angle (jumping up) when it collides with another marble and will provide an accurate result.
Conclusion:


For the second experiment, the percentage difference between the momentum before collision and after collision was 0.2042% which we can almost consider it as the momentum conserved and it is elastic collision. But looking at the result, some of the runs that were made had greater value of momentum after the collision than the momentum before the collision which did not match with the theory.


For the experiment three, the initial momentum was 0.0195kgm/s but after the collision, for the first run the momentum was 0.0494kgm/s after the collision. The second one was 0.039kgm/s after the collision. In theologically, the momentum before should be smaller but this result showed the momentum after the collision was greater than the momentum before the collision. 

As it is mentioned in the error, the marble made jumped upwards when there was collision. Because of this, the result was very different. Due to the jump up, the marble made an angle for its projectile motion which made the marble to go further than it should be. Therefore the both experiment had the result that showed the momentum after collision having greater value than the momentum before the collision.


The experiment two and three both did not match with the theory by having greater value for the momentum after the collision than before. Also The difference in the momentum clearly showed that the lab was not elastic collision. Because, if the lab was elastic collision, the value of the momentum before the collision and after the collision should have been the same but unfortunately it was different. Therefore this lab can not be assumed as an elastic collision. 
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