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OBJECTIVE
Apply energy and linear momentum concepts to the vertical motion of different bouncing balls from different surfaces.


MATERIALS 
Balls
Ruler or tape measure.	
               


THEORY
When a ball falls from a height, its potential energy, mgh, converts into kinetic energy ½ mU2, and it hits the floor with a velocity U. On hitting the floor, it has an inelastic collision, and some kinetic energy is lost. The ball bounces back up with a velocity V, that is smaller than U. By noting the height to which the ball rises after bouncing up, we can calculate the velocity V with which it bounced upwards. We can then calculate the loss in kinetic energy in this collision, if we know the mass of the ball. However, to calculate fractional loss of kinetic energy, the mass is not required. 

In this Lab we will explore the fractional loss of kinetic energy due to collisions of balls with different surfaces, while ignoring air resistance.

Equations
				(1)
		(2)
			(3)
			(4)

Fractional loss of kinetic energy = 
(Energy just before collision - Energy just after collision)/ Energy just before collision		(5)

Where  = initial position (at time = )
	= final position (at time = )
	= Initial velocity in the y-direction (at time = )
	= Final velocity in the y-direction (at time =)
	 = Acceleration in the y-direction (which is constant, not a function of time)
	m  = Mass of the object

PROCEDURE
1. Use any ball that can bounce. You may use a tennis ball, ping pong ball, marble, basketball or any other available to you.

2. Drop it from a certain height y1 from floor. Measure the height to the bottom of the ball (not its center) to the floor.

3. After colliding with the floor, it will bounce back up to another smaller height y2. Measure the height y2 from the floor to the ball (again, to the bottom of the ball).

4. Using y1, apply either the kinematic equation 3 (free fall) or conservation of energy equation (eqn 4), to find the speed U just before the ball reaches the floor (using y1). 

5. Using y2, find the speed V of the ball just after leaving the floor (use either eqn 3 or eqn 4) 

6. Knowing U and V, find the fractional loss of kinetic energy.

7. Repeat by dropping the ball at least four times (from same or different heights)

8. Repeat with different balls available to you.

9. Repeat on 2 different surfaces, e.g. tiled floor, table top, concrete floor (e.g. in garage or driveway).

10. Take pictures of the balls and your experimental arrangements and upload with your report.


11. In your report discuss the effect of the hardness of different surfaces and the balls on the loss of kinetic energy. Is there any effect of the value of y1 on the fractional loss of kinetic energy?
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DATA
Name:__________________________				Date_____________


Case-1:
Description of the ball: 


Description of the floor:


	No
	Initial height y1
	Calculated speed U
	Height to which ball rises y2
	Calculate speed V
	Fractional loss of kinetic energy

	
	
	
	
	
	

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	







Case-2:
Description of the ball: 


Description of the floor:


	No
	Initial height y1
	Calculated speed U
	Height to which ball rises y2
	Calculate speed V
	Fractional loss of kinetic energy

	
	
	
	
	
	

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	








Question

If the duration of collision is 0.002 sec, find the force exerted on the system during collision
(F = Δp/Δt = rate of change of is momentum).
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