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Determining the Spring Constant of a Bungee Cord 
 

Experiment Summary: 
We designed an experiment to develop a quantitative model that tells us the spring constant, k, 
of our cord. So, that we may have information in accurately predicting our egg drop in the 
future. We began by measuring the length of the unstretched cord without any weight 
attached, Lo. After finding the original length of the cord, we attached seven different masses to 
the end of the cord and found the length of the stretched cord at equilibrium, Leq. We used an 
accurate tape measure and video in the measurements for greater accuracy. We, then, found 
the difference between Leq and Lo to find the change in length between the stretched and 
unstretched cord. We, also, found the force of gravity, which is the mass of the attached object 
multiplied by the acceleration due to gravity. We compared these calculated values to see a 
positive linear relationship between the weight, squared, and the change in length, Δx. The 
equation found shows us that w2 = 7.39x – 0.50, where the uncertainty for the slope is ± 0.29. 
The uncertainty is found through excel regression analysis, which we used to note for the 
accuracy.  

 
 

 
Fig. 1: Spring with Mass at Equilibrium. This diagram shows the two measured lengths, Leq and 
Lo, that were used in the calculation of the spring constant, k. Both lengths were found using an 
accurate tape measure. The length, Lo, is 0.382 m (± 0.004 m). It is significant to note that 
measurement for the length, Leq, was taken when the mass arrived at equilibrium.  
 



 
 

Fig. 2: Distance at Equilibrium with Different Masses. The table shows the data retrieved from 
our experimental measurements of the length of the cord, Leq, at the equilibrium of each 
consecutive mass. The error of the measured masses is ± 0.0001 kg. The weights are found 
through the use of the equation, Weight = (mass)(acceleration due to gravity), where the 
acceleration used is 9.81 m/s2.  The change in length, Δx, is the difference between the initial, 
unstretched length, Lo, and the length of the stretch cord, Leq.  
 

 
 

Fig. 3: The Weight, Squared, Attached to the Cord, Versus the Change of X. The data above 
plots the force of gravity, squared, on the various masses against the change in the length of 
the cord. The linear equation represents the relationship between the force, squared, and the 
change in length and its slope has an uncertainty of ± 0.29. We derived this value from Excel 
Regression Analysis.  
 
Experimental Value of Interest: 
The experimental value of interest is the spring (or cord) constant, k, which once found, can 
help us determine the distance the spring will drop with any weight on it. Our linearized graph, 
which shows us the relationship between the force of gravity, squared, and the change in cord 
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length, gives us a linear equation, w2 = 7.39x – 0.50, which displays the experimental value for 

the square root of the spring constant √𝑘, 7.39.  
 
Results: 
Through the use of Excel Regression Analysis, we are able to find that the uncertainty for our 
experimental value of interest is ± 0.29. We also found through Excel Regression Analysis that 
the R2 value is 0.992, which indicates that our data gives a good representation of the 
relationship between the weight, squared, and the change in cord length. Since there is such 
little data and no “accepted” value for the spring constant, k, to compare to, we need to 
assume that our data is accurate due to our values found in our Excel Regression Analysis.  
 We must address our significant source of uncertainty, which is the cord itself. The 
change in length of the cord after it had been stretched by the various masses should be our 
most major source of error. 

The equation found from our linearized graph shows a variation of Hooke’s Law, mg = 
kx. So, the spring constant found cannot be relied upon in the use of Hooke’s Law, but only in 
the use of the relationship found between the weight, squared, and the change in length. In our 
next experiment, we will find the spring constant after collecting data from dropping the 
various weights.  


