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Abstract—When a metal ball bounces after hitting a rigid surface, there is an obvious change in the momentum of the ball. (the direction of 
the velocity is reversed) The change in momentum suggests that the ball exerts an impulse on the surface of the rigid material that it hits. In the 
following research, change in impulse exerted by a 6.4g metal ball hitting a glass slide at different velocities is investigated. The ball was 
dropped from different heights such that it hit the surface of the glass at different velocities. The data points for the different heights were 
spread uniformly between the maximum height (at which the glass slide breaks) and the minimum height (the least height that gives sufficient 
rebound height to the ball to be recorded). The velocity of the ball just before and after hitting the glass slide was calculated using the tracker 
software. Using the Law of Conversation of kinetic and potential energy and using the Impulse-Momentum Theorem, 8  was 
derived. After this 	  graph was plotted, and the slope was equated with the value of g. The value of g came out to be 9.7656 /  
indicating that the hypothesis is correct. 

1. INTRODUCTION 

The Impulse-Momentum Theorem states that : 
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This implies that – 
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Thus, the velocity of the ball before and after it hits the glass slide could be used to calculate the momentum. The collision was 
assumed to an elastic collision, implying that ( . This resulted in: 

 2  (1) 

On the other hand, the Law of conservation of mechanical energy states that the total mechanical energy of a freely dropping 
body would be conserved, i.e., the sum of potential and kinetic energy would be a constant. At the release height of the ball, the 
potential energy would be , while the kinetic energy would be 0 since the ball is at rest. When the ball is just about to hit 

the glass slide, the potential energy of the ball can be assumed to be 0, while the kinetic energy would be , where  is the 

velocity of the ball before hitting the glass slide. The Law of conservation of momentum states that these two energies would be 
equal, ignoring the energy lost in overcoming the air resistance. Mathematically:  
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3. RESULTS AND DISCUSSION 

This data discussed in the previous section was processed using the hypothesis to calculate the release height , the impulse 
exerted, and the impulse squared. The following table summarizes the processed data- 

 Drop Height 	
 

Velocity before collision 
 

Velocity after collision 
 

Impulse ) 
 

Impulse squared 
 

1 0.027 -0.724 0.246 0.008 0.00007 
2 0.058 -1.063 0.383 0.012 0.00015 
3 0.093 -1.348 0.463 0.015 0.00023 
4 0.107 -1.446 0.492 0.016 0.00026 
5 0.114 -1.495 0.544 0.017 0.00029 
6 0.120 -1.536 0.651 0.018 0.00034 
7 0.126 -1.570 0.711 0.019 0.00037 
8 0.140 -1.654 0.814 0.021 0.00043 
9 0.178 -1.870 0.854 0.023 0.00052 
10 0.201 -1.985 0.938 0.025 0.00060 
11 0.220 -2.077 1.007 0.026 0.00067 

 

Using the processed data, .  graph was plotted: 

 
Figure 2: Impulse squared vs drop height 

 
The slope was found to be 0.0032, and the R2 value was found to be 0.989, suggesting a good linear fit. Using the value of slope 
to verify the hypothesis, the value of the gravitational force on earth was calculated.  

8  

0.0032 8 0.0064  

9.7656  

 

4. CONCLUSION 

As the value was of  was verified with reasonable accuracy, it can be stated that the proposed hypothesis is correct. Hence, it is 
proved that the  by a falling metal ball on a glass slide increases proportionately with height. It is also confirmed that 
the metal ball suffers an elastic collision on hitting the glass slide.  

y = 0.0032x ‐ 5E‐05
R² = 0.989

0.00000

0.00010

0.00020

0.00030

0.00040

0.00050

0.00060

0.00070

0.00080

0.000 0.050 0.100 0.150 0.200 0.250

Im
p
u
ls
e/
N
m

Drop Height/m

Impulse Squared vs drop height



Aditya Garg 
 

 

Journal of Material Science and Mechanical Engineering (JMSME) 
p-ISSN: 2393-9095; e-ISSN: 2393-9109; Volume 6, Issue 4; July-September, 2019 

274

5. ACKNOWLEDGMENTS 

I would firstly like to thank my physics teacher, Gyaneshwaran Gomathinayagam, for being a constant mentor during this 
investigation. I would also like to thank The Doon School Physics Department for ensuring that all my needs, in terms of 
equipment, materials, and reference resources, were met. Lastly, I would thank my parents for supporting me throughout. 

REFERENCES 
[1] Tsokos, K. A. Physics for the IB Diploma. Cambridge, U.K.: Cambridge UP, 2015. Print. 	
[2] Calculating the Impulse of a Dropped Ball. https://www.physicsforums.com/threads/calculating-the-impulse-of-a- dropped-ball.804047  
[3] How Does Momentum and Impulse Affect a Dropped Object? | Socratic. https://socratic.org/questions/how-does-momentum-and-impulse-

affect-a-dropped-object. Accessed 15 Feb. 2018. 	


