
Iszak Morgan and Mitchell Roberts    Thurs-Khalifa Section 11/16/17 

Bungee Challenge 2: Determining Bungee Cord Length 

We wanted to determine the unstretched bungee cord length, Li, for our cord that will be 

used for the bungee challenge. We started by finding an equation for k, relating it to 

unstretched cord length. For three different unstretched lengths: we measured the 

unstretched length, added weight to the end, recorded the new stretched length, and 

plotted mg vs△x. The slopes of these three graphs are the k values for each unstretched 

length. Plotting our three k values vs. our three unstretched lengths, gives us an equation 

for k at any unstretched length. Next, we sought to find an equation for the unstretched 

length, Li. This was accomplished from the equation, mgL= ½k△x 2, where m is the mass 

at the end of the cord, g is the acceleration due to gravity, L is the final stretched length, k 
is our spring constant, and △x is the change between the stretched distance and the 

unstretched distance. We were then able to substitute for k and △x . Using the 

equation for k  from our graph, we can substitute and see what k equals in terms of 

Li and L. We then substituted △x  for (L - Li)2 . Once everything is substituted, we can 

plug in the mass, acceleration due to gravity, and the desired final stretched length 

(which will be based off how high the fall is). The equation to find the unstretched 

bungee cord length is: 

 mg L = ½ (9.044 Li 
2 – 13.825 Li + 6.6493)( L - Li)2 . It was not practical to solve the 

equation for Li as it is difficult, and we are using it a limited number of times. Despite 

this, the length of our unstretched bungee cord can still be calculated. Unfortunately, 

we were only able to test our equation one time, although that one test was 

relatively successful; we were within an estimated ± 15 cm of our predicted value 

for L. However, it would be beneficial to perform more tests to better fine-tune our 

predictions. Now that we have an equation to solve for the unstretched bungee cord 

length, we can predict the length of cord needed for the drop. The most significant 

source of error is probably from our substituted value of k, as it relies on tests 

performed on smaller heights than those that will be used for the real drop. Another 

source of error is our bungee cord itself which slowly stretches permanently from 

excessive stretching. At this point, we can predict a length for the unstretched 
bungee cord while considering mass and drop height. 
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Figure 1: Spring Constant Experiment Setup. This diagram shows an example of the two 

measured lengths: one before weight is added, and the other after weight is added and dropped. 

The difference between the stretched length and the unstretched length gives △x.  

 

 

 

 

 

 

Figure 2: Relationship Between Unstretched Length and Spring Constant. Three trials were 

performed with different lengths of unstretched cord. The relationship between △x and mg is 

linear, with the slopes giving our three values of k. The relationship between these two variables 

was then plotted, giving and equation for k at any unstretched length. 

 

 

Average Length 

(Unstretched) Li (m)  
(± 0.001 m) 

Spring 
Constant k 

(N/m) 

0.820714 1.3944 

0.515714 1.9247 

0.387143 2.6524 

  



 

Figure 3: Average Length of Unstretched Cord vs. Spring Constant. This graph shows the 

relationship between the spring constant and the unstretched length. The three spring constant 

values were taken from the slope of the equations given from the plots of △x vs. mg. The 

equation can be used to predict the k constant for future lengths of cord. The equation for k is 

substituted into mgL= ½k△x 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

On my honor, I’ve neither given nor received any unacknowledged aid on this report. 

k = 9.044Li
2 - 13.825Li + 6.6493
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