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Abstract
The objective of this practical is to determine the elastic coefficient of different materials. If a ball is dropped onto a service that speed that it rebounds with is always less than the speed when striking the surface. The coefficient of elasticity in the measure of the ratio of the speed just after and striking the ground and to the speed just before striking the ground. The elasticity is also given by the ratio bouncing height to the dropping heath. Since it is not easy to measure the speed, it is convenient to use height instead of velocity. The ball possesses potential energy initially (E=mgh). The final energy of the dropped ball is kinetic energy (E=0.5mV2)
Mgh = 0.5mV2		
V2 = 2gh, 
Where,
g-gravitational force
h-height


Introduction
If a ball is dropped on different surfaces, it will bounce at different height. The nature of the surface, weight of the ball, and gravitation pull among others determine the speed the ball with bounds with after striking the ground. Coefficient restitution is the measure if the ratio of the speed just before striking the surface to the speed after striking the surface (Kuwabara, et al 2017).
Aim: To determine the elasticity coefficients of different materials through online physical practical. 
Material required
a) Five balls made of different material (rubber, basket, Ping-Pong, golf and tennis)
b) A meter stick
Method/Procedure
i. Select a hard surface that will not be damaged by the dropping of each bl, ball from a height of 1metre. 
ii. Drop each ball and record the height to which it bounds 
iii. Repeat the above procedure seven times recording the measurements in the data table.



	Column1
	Column2
	Column3
	Column4
	Column5
	Column6
	Column7
	Column8
	Column9
	Column1

	 
	Trial (m)
	Trial 2 (m)
	Trial 3 (M)
	Trial 4 (m)
	Trial 5 (m)
	Trial 6 (m)
	Trial 7 (m)
	Average (m)
	 e

	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	Golf ball
	0.31
	0.33
	0.29
	0.32
	0.31
	0.33
	0.29
	0.31
	0.56

	Tennis ball
	0.6
	0.61
	0.59
	0.62
	0.63
	0.59
	0.62
	0.61
	0.78

	Rubber ball
	0.8
	0.79
	0.81
	0.8
	0.78
	0.8
	0.78
	0.81
	0.9

	Basket ball
	0.69
	0.72
	0.7
	0.71
	0.72
	0.69
	0.7
	0.73
	0.85

	Ping-Pong ball
	0.74
	0.73
	0.75
	0.75
	0.74
	0.74
	0.75
	0.75
	0.87



Table 1: Data Table
Data analysis
1. Calculation of arithmetic mean for the height of each ball
Trial 1 +trial 2 +trial 3 +trial 4+trial5+trial 6+trial 6 = average height
			7
2. calculate the coefficient of elasticity, e, for each type of ball
e2 = hI/h0     where h is the dropping height and h0 is the average height (Horabik et al. 2017)
 Golf ball
 e2 = 0.31/1
e = 
e = 0.56
Tennis ball
e2=0.61/1
= 
e = 0.78
Rubber ball
e2 =0.81/1
e= 
0.9
Basket ball
e2=0.73/1
= 
e=0.85
Ping-Pong
e2 = 0.75/1 
= 
e = 0.87
3. Determine the best estimate of the error the coefficient of elasticity
The sources of errors are due to the fact that the ball did not bounce straight up which hiders the ball from reaching up to its peak height (Stronge, W. J. 2018).
The errors are also caused by rotation of the ball before is released from the hand causing the ball to lose some of it energy.
4. calculation of 1-e2
Golf ball
1-0.322
= 0.68
Tennis ball
1-0.612 
= 0.39
Rubber ball
1-0.812 
=0.19
Ping-Pong ball
1-0.752= 0.25
From the formulae, KEf –KEi/KE
=-m/(m=m)
Mgh = 0.5mv2
Implying that 
gh = 0.5v2
e2=vi/vo
equal masses 
vi /vo  -1=KE which is a fraction of all kinetic energy lost
Hence
 e2 - 1 = KE
5. The estimated values for the coefficient of elasticity from internet
Golf ball =0.66
Relative error
0.66-0.56/0.66 = 15%
Tennis ball = 075
Relative error
0.75-0.78/0.75=4%
Rubber ball =0.86
Relative error
0.86-0.9/086=4.6%
Basketball =0.9
(09-0.85)/ 0.9 = 8.3%
Ping-Pong ball 0.89
 (0.89 – 0.87)/0.89 = 2.2%


[bookmark: _GoBack]Part II: collision in two dimensions
The practical uses advanced online assimilation 
Procedure and data analysis

	Column1
	Mass (kg)
	Momentum vectors (Kgm/s
	fraction Kinetic energy Dk%(J)
	Final Velocity vectors (m/s)
	Vi (m/s)
	Time (seconds)
	M1/(M1+M2)

	Ball 1
	2
	-0.4
	1
	-0.2
	1
	5.27
	0.4

	Ball 2
	3
	2.4
	1
	0.8
	0
	5.27
	 

	Ball 1
	3
	-1.2
	1.5
	-0.4
	1
	5.27
	0.3

	Ball 2
	7
	4.2
	1.5
	0.6
	0
	5.27
	 

	ball 1
	0.5
	-0.25
	0.25
	-0.5
	1
	5.27
	0.25

	Ball 2
	1.5
	0.75
	0.25
	0.5
	0
	5.27
	



Table 2:Table of values
The derivation of equation of Force of impact during collisions
Force average = ma = m (change in velocity/change in time) where m is the mass and acceleration
p- m x v
Change in momentum = impulse
Force x time = mass x change in velocity    f.t=mΔv
F1 = F2   the principle of conservation of momentum
Hence t1 =t2
F1 xtt1 = -F2 X t2     		the impulse is equal in magnitude but in opposite direction
M1 x Δv1 = -M2ΔV2       the equation states that one object lose momentum while the other gains
Calculation the impact Force
Impact of force = M1 x Δv1 = -M2ΔV2       
M1 = 2kg, m2 = 3kg, V1 = -0.2        V2= 0.8
F= 2x-.2 = -0.6 N in opposite direction
Calculation of coefficient restitution
e = (V1f –V2f)/ (V1i –V2i)
For mass 2kg and 3 kg respectively
e = (-0.2+.8)/1 = 0.6
For mass 3kg and 7kg respectively
(-0.4 +0.6)/1 =0.2
For mass 0.5kg and 1.5Kg
(-0.5+.5)/1 = 0
A graph of kinetic energy friction change Dk vs M1/(M1+M2)

Gradient= Δy/Δx
Gradient = (1-1.5)/ (0.4-0.3) = 5
The straight line fit the data reasonably since it is showing the relation between the lost energy kind the mass used. 
Comparison of inelastic and elastic coefficient
For a perfectly elastic collision, kinetic energy is conserved and e=1, foe perfect inelastic collision, the object sticks together and move in the same direction (Stronge, W. J. 2018). The kinetic energy is not preserved and hence e=0
Conclusion
Elastic and inelastic collision helps in analyzing collision variation for different materials and situation in real life. The magnitude and direction of the velocity between two colliding bodies changes after the collision. During the collision, the force involved act for an only a short period. The total linear momentum between the two bodies before the collision is equal to the total momentum. Elasticity coefficient depends on various factors. Force acting on the two bodies, the nature of the surface and the temperature affect the elasticity coefficient.
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