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This experiment was the first in a series to test the physics of bungee cords. The cord was tied at 

two distinct points, which served as our system. A mass was then attached to the bottom, which 

was held adjacent to the top of cord and released. An iphone recorded the lower portion of the 

bungee’s oscillation, which was reviewed frame by frame. This process was done multiple with 

varying masses, and the masses themselves were fixed with a rubber band to ensure it fell 

smoothly. A measuring tape was drawn from the top of the cord to the floor, providing lengths 

for displacement throughout the trials. We attempted to calculate the spring constant, k, by using 

formulas for the change in the energy of the system. Since the bungee cord was released from 

rest with a mass attached, there is only potential energy due to gravity equal to m*g*h (where the 

variables represent mass, force of gravity, and height, respectively). This energy would equal the 

final energy in the potential energy of the spring, or .5mv2 (where v is velocity), as both the 

potential energy of gravity and the spring are conservative forces.  

The weights of varying masses were recorded, and the max displacement they caused were as 

well. Increasing mass had a positive relationship with displacement, and by comparing the 

displacement to the natural length of the segment of bungee used we could find the stretch of the 

effective spring. Using our derived we data we then solved for k, which showed an inverse 

relationship to mass in the related graph. The standard deviation of k was 0.162, and the R2 value 

of 0.9856 lends credence to the graph. The lack of sufficient data points leaves room for further 

investigation, as we have begun to find a correlation for k, but we need more data to find an 

accurate value. Also, the range we tested was only half the possible range of the egg in the final 

experiment, so that extra data is crucial to see if the effective spring may denature with higher 

masses. If it did, any calculations for the spring constant would become void. Therefore, it is 

important to gather more data to ensure we can calculate accurate equations that do not involve 

damaging the cord.  

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Spring Drop Test. A bungee cord was tied at two distinct points, with that middle 

portion of the bungee serving as the effective spring, as shown in the figure. Multiple trials were 

conducted with varying masses and the max displacements were recorded.   

Mass Attached 

(kg) ± 0.0001 

Max Distance 

(m) ± 0.001  

Spring Stretch 

(m) ± 0.001 

0.0903 1.682 1.053 

0.1103 1.92 1.291 

0.1303 2.155 1.526 

Figure 2. Spring displacement. The bungee cord was dropped from a fixed height to experience 

free fall. The bungee, or “spring,” had a mass attached during each drop, and the bottom 

amplitude was found by recording the drop as it neared the ground. The natural length of the 

segment of cord used was also measured, providing an unstretched spring length for comparison.  

PE Gravity 

(J) ± 0.632 

K Value 

(N/m) ± 0.162 

1.488469 2.684807 

2.075405 2.490464 

2.751806 2.363408 



Figure 3. Calculated Values of Interest. The potential energy of gravity was calculated and 

then compared to potential energy of the spring, and the standard deviation of both was found. 

They should be equal, as the spring is released from rest, when that potential energy is the only 

force, and then once it has stretched its max distance the spring force is acting on it. The distance 

the spring stretched was previously calculated, so the spring constant, k, could be found as it was 

the only missing variable.  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Graph of Mass vs Spring Constant, K. The graph demonstrates a strong negative 

relationship between mass and k. It closely resembles a linear regression, as the R2 value is 

0.9856. The relationship supports the authenticity of our derived k values. 

R² = 0.9856
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The spring constant was our value of interest, as with it we should be able to find the 

displacement of the cord with any given potential energy of gravity. The constant was calculated 

by comparing the initial potential gravitational energy to the final potential energy of a spring. 

Since they should be equal in potential energies from the max height, as released from rest, and 

the lowest point, as found by the recording. The K value was solved for, having an average of 

2.513 (N/m) with a standard deviation of 0.162. The graph of mass vs K has a very strong 

negative relationship, which supports the notion that our k value is accurate, but there is not a 

large quantity of data to measure. Ideally, the experiment would be conducted to gather more 

data, and to see the extent of shifting K values. Eventually the bungee would become denatured 

if it was stretched enough, but we did not reach that value. Furthermore, we were only able to 

test half the possible range of mass the final experiment could be, so data with increased mass 

would be highly valuable. Comparing our values to other groups would also yield extra 

information as to the accuracy of our findings.  


