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Analysis/ Calculations:
➔ We anticipated the tennis ball would not return to its original height in either case- due to a 

loss of energy (thermal) from the system
➔ We anticipated that the racquet with a higher String Tension Index would transfer less 

elastic potential energy to the tennis ball, resulting in a lower final height after the collision
➔ We expected this result because upon impact the strings of a tennis racquet stretch and 

deform storing potential energy. As they return to their original shape/position the energy 
stored in them is then transformed to kinetic energy as the ball leaves the racquet and the 
contact is lost. 

➔ The looser the strings are the farther they can stretch, and the more potential energy they 
will contain

➔ This can be compared to springs: a rigid spring with a larger spring constant will have less 
displacement compared to that of a flexible spring with a lower spring constant

Einitial = Efinal
Uinitial = Ufinal + ΔEthermal

Ugravitational, initial = Ugravitational, final + ΔEthermal
(mtennis ball)(g)(hinitial) = (mtennis ball)(g)(hfinal) + ΔEthermal

The experiment assumes drag/air resistance is negligible. In the case of this experiment, energy is lost from the 
system (tennis ball) when it collides with the racquet. As the tennis ball deforms the strings stretch and retract 
during the collision, energy is lost as heat.

Ecollision = Ktennis ball + Uspring, tennis strings + Uspring, tennis ball + Ugravitational, 

tennis ball

The racquet with loose strings has a lower spring constant, but a higher compression distance, whereas the 
tighter strings have a higher spring constant, but a lower compression distance. The tennis ball and the racquet 
strings also form an action reaction pair, thus the force the ball applies on the strings at the moment of full 
compression of the racquet strings is equal to the force the strings apply on the ball.

T1 and T2 represent the different tennis racquets used, T2 has a larger Spring Tension Index (“larger k value”), 
these racquets differ by 11.7 units on the STI. The average resulting height of the tennis balls after collision 
differs by 2.29 cm in favor of our hypothesis. The resulting gravitational potential energy of each tennis ball also 
correlated with our predictions, in that the ball colliding with the more rigid racquet would travel less distance 
after the collision and therefore have less gravitational potential energy after the collision. 

T1/ T2: Ugravitational, initial =(approximately) 0.8513 J 

T1: Ugravitational, final  = 0.6130 J       ΔE= 0.2383 J

T2: Ugravitational, final  = 0.6002 J  ΔE= 0.2511 J

Sources of Error:
● The experiment assumes drag/air resistance is negligible
● The time was not recorded during the collision so an accurate velocity could not be 

calculated
● The initial height (152.4 cm) was diligently controlled, but could have varied slightly 

with each trial
● The initial velocity of the tennis ball could have been slightly larger than zero with 

each trial
● Height measurements were carefully taken although some random error is 

unavoidable when measuring heights in this fashion
● The tennis ball made contact with different locations on the racquet face

Conclusion: 

The Physics: 

Data:

Purpose:

Table 1: STI measurements with average,T1 and T2 are two different tennis racquets

Table 2: Final height of bounce trails with average (in cm), T1 and T2 same racquets as seen in Table 1
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