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TITLE: Bungee Jumping Head-first into Analyzing the “Spring Constant” of Bungee Cords. 

 
 
Figure 1: Diagram of 
Experimental Set-Up Used to 
Assess Whether Hooke’s Law 
Holds for Bungee Cord. There were 

three bungee set-ups used: single, double, 
and quadruple stranded bungee cord. To 
hang the cord and to hang the various 
masses used, a slip-knot was tied on both 
ends (minimizing the amount of bungee in 
the loops. The extension, Δx, of the cord 

was measured from the top of the bottom 
knot. In other words, Δx was a measure of 

how far the top of the bottom knot moved 
when a ‘weight’ was hung. A set of 8 
different ‘weights’ were hung from each 
bungee cord. Since the ‘weights’ were 
essentially stationary once hung, |Fbungee| is 
equal to |FG|. Thus, Δx * | Fbungee| is equal to 

the spring constant, k. It should be noted 
that the lengths of cord are not uniform from 
single to double to quadruple strands. 

 
 

 
EXPERIMENT SUMMARY: 
Bungee jumping is an increasingly popular extreme activity pursued by individuals seeking a rush of thrill and adrenaline brought on 
by a seemingly ‘near-death experience’. Engineers must create jumps that maximize the free fall time, all while preventing 
injury.One must completely understand the elastic properties of a bungee cord to properly construct. The first question that one 
should consider when doing this is if Hooke’s Law of Springs would hold as the bungee is stretched during a jump. 
For our experiment, we analyzed three different bungee set-ups—single, double, and quadruple stranded bungee cords. We only 
measured the spring constant for each set up at a single equilibrium length. For future testing, examining how properties of the 
bungee change as the starting cord gets longer, as well as, how dropping the weight affects the maximum amplitude might allow for 
even further insight as to the elasticity of the bungee cord. Regardless, eight masses (0.01, 0.025, 0.045, 0.07, 0.09, 0.11, 0.13, and 
0.16) (kg) were hung from each bungee set-up and the extension, Δx (m), was recorded. 

Using the FG of the weights and the measured extension, the spring constant, k, was calculated for each bungee set-up using the 
slope (force vs. extension). This was because if the Hooke’s Law held, the relation between FG and Δx would be linear and the slope 

would be equal to k. The standard error was calculated to check the accuracy of this assumption. We demonstrated that because 
the k value increased as a greater force was applied, the relationship was most likely not linear. Furthermore, we determined that 
the change in k as the stand(s) were stretched could be better represented by a power function. However, additional 
experimentation is required to demonstrate the validity of this assessment. 
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Table 1: Data Collected from Hung Masses on Bungee Cords of Varying Strand Number and 
Calculation of the Spring Constant for Each. A k value was calculated for each hung mass. The equilibrium length 

remained constant by strand number. Incorporating a null hypothesis in which we assumed that the Hooke’s Law would hold for the 
extension of the bungee cords, kcalc was calculated for each bungee set-up by finding the slope of the relationship between FG and 
Δx. The standard error was calculated as the uncertainty to show how indicative this value was of the entire population. The mass 

and FG have no associated uncertainty because FG was calculated from the mass and the mass was inscribed on the ‘weight’. 
 

 
 

Fig 2: Force, FG vs Extension, 
Δx of the Bungee Cords. Since it 

was likely that Hooke’s law failed to 
effectively explain the observed elastic 
quality of the bungee cord, we sought to 
find a better function to use to calculate a 
spring “constant” which changed as the 
bungee cord was elongated. The 
equations expressed in Fig 2 seem to 
have a better fit. However, further 
experimentation would be needed to 
confirm this conclusion. 
  
 
 
 

 

Experimental Value of Interest: 
 
As previously expressed, we set out to determine whether Hooke’s Law would hold and describe the extension of the bungee cord. 
This required us to examine the spring constant and determine if it was actually constant. The best way to do this was to create a 
null hypothesis and assume that Hooke’s Law would hold for the bungee cords and that the slope of FBungee plotted against Δx would 

be equivalent to the spring constant as was demonstrated is the case in a previous examination of an ‘ideal’ spring.  
Using this method, k was calculated to be 5.07 N/m (single strand), 12.34N/m (double strand), and 22.29 N/m (quadruple strand). 
The uncertainties of the k values for the single, double, and quadruple stranded bungees were expressed as standard error of the 
mean (SE) and were calculated to be 0.828 N/m, 2.70 N/m, and 3.22 N/m respectively. As will be discussed in the Error Analysis 
section, the SE’s for each of the would indicate that perhaps the null hypothesis that Hooke’s Law holds should be abandoned. 
Figure 2 goes on to propose the basis for a potential equation which could account for a dynamic k and estimate the extension a 
bungee might experience given a specific force. The functions are given in the form F = (constant) Δxnumber. This can be rearranged 

to be √
𝐹𝐺

𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡

𝑛𝑢𝑚𝑏𝑒𝑟
=Δx. Additionally, per Fig 2, since the power of Δx is very similar from one bungee to another, this might be an 

elasticity constant of sorts or it might be dependent on the equilibrium length of the bungee cord (as the power seems to be 
increasing with a positive correlation to xeq).  It is also positive that the k value might be the ‘constant’ in front of Δx. However, this is 

merely speculation at this point and requires additional experimentation to either reject or validate the previous conjectures.  
 
Calculated Values: 
 Single Stranded: kcalc = 5.072 ± 0.829 N/m 
 Double Stranded: kcalc = 12.347 ± 2.702 N/m 
 Quadruple Stranded: kcalc = 22.288 ± 3.226 N/m 

 
Error Analysis: 
 
We used Excel’s Linear Regression function to calculate the standard error of the linear relationship, as well as, the linearized data 
of the power functions given in Figure 2. The following standard errors were determined: 
 
STANDARD ERRORS: 
Single Strand  
 Linear – 0.412 N/m 
 Power—0.027 N/m 
Double Strand  
 Linear—1.23 N/m 
 Power—0.04 N/m 
Quadruple Strand 
 Linear—1.54 N/m 
 Power—0.03 N/m 
 
We then compared the Errors from both the Linear and Power functions and found the linear error to be 15.25, 30.75, and 51.33 
times larger than the power function’s error for the single, double, and quadruple strand(s) respectively. This further confirms that 
the hypothesis that the bungee cord will follow Hooke’s Law should be rejected in favor of the determined power functions. That 
said, in order to further test this, we should calculate the theoretical distance a mass will extend using the power functions and then 
calculating the error from the theoretical and actual extensions of the bungee. 


