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The goal of the overall Bungee Jump Challenge experiment is to design a bungee jump 
mechanism to drop an egg from the Great Hall 4th floor balcony of the science center without the 
egg cracking.  An ideal bungee jump will have an egg between the mass of 100-170 g, and will 
drop close to, but not touching the bottom of the Great Hall, about 8-9 m.   

This experiment will build up to the Bungee Jump Challenge by calculating the spring 
constant, k, for our given bungee.  The goal of this experiment is to find out whether the 
relationship between the spring constant of the bungee cord and force exerted on the bungee 
showed a linear relationship. To find the spring constant of the bungee cord, we measured the 
displacement of the bungee cord using different masses from different heights of the bungee 
cord.   

From the graph, we found the the average spring constants, k, to be 4.284 N/m, 1.965 
N/m, and 1.491 N/m for the respective heights of .5646 m, 1.2075 m, 1.8415 m (Graph 1). The 
graph produced was not linear, but with the varying length of the bungee cord, we did not expect 
the spring constant to be directly proportional to the length of bungee cord.  The regression 
equation will help us determine the spring constant on the day of the Bungee Jump by calculating 
our total displacement based on a series of potential energy equations, and plugging in that value 
of x into the regression equation: k=0.953x-0.87 .   The standard deviation of the spring constants 
for the bungee lengths of .5646 m, 1.2075 m, 1.8415 m were 0.437, 0.277, and 0.048 
respectively.  This error most likely comes from measurement error of the displacement and the 
length of the bungee cord.   

Going forward, we will use the regression equation to calculate the value of k on the final 
day of the Bungee Jump. We will use the CWE Theorem, because we are working with a 
conservative system, so the equation will be KEi + PEi = PEf + KEf. 

 

Figure 1: The experimental 
design was a weight 
hanging from a bungee cord.  
We measured the 
displacement from the 
equilibrium of the bungee 
cord. 



Qualitative Analysis  

 
Equilibrium Length Average: 56.46 cm 

 
Table 1: This table shows how the spring force was calculated for the equilibrium position of the 
bungee cord at 56.46 cm. The table includes the mass * gravity which gives the force of gravity 
acting upon the object, and the displacement was measured by subtracting the equilibrium length 
of the bungee cord with no weight from the length measured with the weight. The spring constant 
was calculated by dividing the displacement by the force due to gravity.  
 

Equilibrium Length Average: 120.75 cm 

 
Table 2: This table shows how the spring force was calculated for the equilibrium position of the 
bungee cord at 120.75 cm. The table includes the mass * gravity which gives the force of gravity 
acting upon the object, and the displacement was measured by subtracting the equilibrium length 
of the bungee cord with no weight from the length measured with the weight. The spring constant 
was calculated by dividing the displacement by the force due to gravity.  
 

Equilibrium Length Average: 184.15 cm 

 
Table 3: This table shows how the spring force was calculated for the equilibrium position of the 
bungee cord at 184.15 cm. The table includes the mass * gravity which gives the force of gravity 
acting upon the object, and the displacement was measured by subtracting the equilibrium length 
of the bungee cord with no weight from the length measured with the weight. The spring constant 
was calculated by dividing the displacement by the force due to gravity.  
 
 



Average Equilibrium Distance and Average Spring Constant with Error 

 
Table 4: This table shows the average equilibrium lengths of the bungee cords and the average 
spring constants, k, calculated for each length.  The standard deviations represent error in our 
measurements. 

 
Graph 1: This graph shows the relationship between the average spring constants calculated 
from different masses, and plots the spring constants along the x axis which represents the 
different lengths of the bungees.  The regression line, using a power series functional form, 
predicts the spring constant for the bungee cord at any given length.  
 
We found a nonlinear relationship between the spring constant and length of the bungee cord 
shown in Graph 1.  Our regression equation, k=0.953x-0.87 will predict the spring constant for any 
length of bungee cord which can be used on the final day of the Bungee Jump. We did find an 
inverse relationship between the spring constant and length of bungee cord.  
 
The standard deviations represent the errors. The most likely suspect of error in this experiment 
is human error which accounts for the variation of our results. With no accepted values of the 
spring constant for this particular bungee, our non linear negative association between length of 
bungee and spring constant makes sense based on the qualities of spring constants widely 
accepted.  Because of this, we predict a high level of accuracy within our results, but to 
strengthen our regression equation, we could always take more measurements with different 
lengths of the bungee cord.  

Discussion  

The experimental value of interest was the spring constant.  We calculated the spring constant by 
measuring different forces acting upon the bungee cord at different heights of the bungee cord in 
order to determine whether the relationship of the spring constant and length of bungee cord 
showed a linear relationship. The relationship was not linear, so we will have to use the 
regression equation found from graphing the data: k=0.953x-0.87 .  While we could have 



linearized the data, we deemed our regression equation was best fit for determining the spring 
constant based on the displacement of the bungee cord, and we did not want to introduce another 
source of calculation error by guessing a linear function. To test the error associated with our 
regression, we should spot test  
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