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The Bungee Challenge: Modified Model of Hooke’s Law 

The purpose of this experiment was to see if Hooke’s Law would be an acceptable model 
to describe the relationship between the bungee force and the change in stretch. We based our 
experiment of the equation, F=kx, where F is the spring force but in this case the bungee force, k 
is the spring (bungee) constant, and x is the amount of extension in meters. For our experiment, 
we first measured our bungee cord length (the knot at the top to the end of the weight) without 
any mass on it. Then, we added five masses of increasing weight to the end of the bungee cord 
and recorded the length of the cord with a particular mass three times. We took the average of 
the three length values. Then, we subtracted each mass length average by the length of the cord 
without any mass to calculate the stretch. Because this is a static experiment and the velocity and 
acceleration of the masses are zero, we can assume that the weight of each mass equals the 
bungee force for each mass, making the weight the spring force. When we plotted the weights of 
the masses against the stretches of the masses, we fit the data with a linear line-fit, w = 4.5∆x - 
0.0402, where the spring constant k is 4.5±0.3 N/m, and w is the weight (bungee force).  

Our experiment shows that the relationship between bungee force and stretch can be 
represented by a linear equation more complex than the equation for Hooke’s Law. However, we 
modified Hooke’s Law to fit our experimental behavior in regard to mass. To test the accuracy of 
our model, we could use a larger mass, for example .200kg, and use the equation to find the 
stretch of that mass, 0.439m. After, we could measure the actual stretch for 0.200 kg mass using 
the same methodology as stated above. Then, we would be able to compare the hypothetical 
stretch value, 0.439m, to the actual stretch value for the mass. In future experiments, we could 
address how different lengths of the un-stretched bungee cord could affect the stretch values for 
different masses.    
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Figure 1: Diagram of Bungee Cord Stretching Trial. This diagram shows how the amount of 
stretch for a mass were found. The length of the un-stretched bungee cord was recorded. Then, 
weights of increasing mass were attached the end of the bungee cord. There were five weights of 
increasing mass used starting at 0.05kg and increasing 0.025kg for each weight. The length of 
the bungee cord with a particular weight attached to it was recorded three times and those values 
were averaged. The length of the un-stretched bungee cord was subtracted by each average 
length of the bungee cord with the weight to find the stretch of bungee cord due to that weight.  

mass m (kg) weight w (N) stretch ∆x (m) 

0.05±0.001 0.490±0.001 0.135±0.001 

0.075±0.001 0.735±0.01 0.1677±0.0006 

0.1±0.001 0.98±0.01 0.212±0.002 

0.125±0.001 1.225±0.01 0.267±0.002 

0.15±0.001 1.47±0.01 0.327±0.003 

0.175±0.001 1.72±0.1 0.400±0.004 

Figure 2: Stretch Values for Varying Masses. To measure the stretch, five weights of increasing 
mass were used and measured at equilibrium three times. We used a scale to measure the mass of 
the weights and we used a tape measure in meters to measure the unstretched bungee cord and 
the bungee cord lengths with weights added. The length of the un-stretched bungee cord, 
0.131m, was subtracted by each length of the bungee cord with each weight on the bungee cord. 
Those values are the stretches. For the uncertainty for the stretches, we took the standard 
deviation of the three lengths of the weighted bungee cord for each mass. 
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Figure 3: Weight (Bungee Force) vs. Stretch of Varying Masses. The weights (N) and the 
stretches (m) for each mass are shown on this particular graph. The stretches were calculated by 
subtracting the un-stretched length of the bungee cord by each length of the bungee cord with 
each attached weight. The data fits with a linear equation, w=4.5∆x-0.0402, which is a modified 
model of Hooke’s Law. The k value is 4.5 and the uncertainty of the value is ±0.3, which was 
found through error analysis via Excel regression analysis. 

In this lab, the experimental value of interest was the spring constant value k, 4.5±0.3 
N/m because represents the relationship between the weight (bungee force) and the stretch. The 
experimental function for weight was w=4.5∆x-0.0402, and it describes how the bungee force 
increases as the stretch increases. The uncertainty, ±0.3 of the spring constant was found through 
using Data Analysis Regression. To test the accuracy of our model, new masses could be 
attached to the bungee cord and we could measure their displacements, which we would compare 
to our displacement predicted by our model. Possible sources of error could have been in the 
actual measuring of the displacement and over time the bungee cord could have stretched more 
leading to error in displacement as well. 

  Experimental value of interest-4.5 N/m, Uncertainty-±0.3 N/m 

 

 


