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Bungee Challenge 2 – Using the CWE to Re-examine the Spring Constant K  

On my honor, I have neither given nor received any unacknowledged aid on this 

Experiment Summary.  

 After looking at other student post labs in the Bungee Journal, we found study results that 

both agree with and refute our original findings. In turn, we decided to reexamine the findings in 

our Bungee 1 study. So, while it was not our main focus for our Bungee 2 study, in this lab 

report, we decided to reevaluate the spring constant k (N/m) of our bungee cord. Previously, we 

established our experimental variables based upon the equality mg = -kDx, such that we assumed 

net force (N) of gravity equaled Hooke’s Law or rather the force of the spring (N).  This time, we 

decided to use the more variable heavy Classic Work Energy Theorem (CWE) to establish the 

equality mgh = (1/2)kΔx2, such that the potential energy of gravity (J) equals the elastic potential 

energy (J) of the bungee cord. Then, by rearranging the equality we were able to find an equation 

to solve for the spring constant k (2mgh/Δx2 = k), 

In our experimental trials, we dropped four masses ranging from .05 kg to 2 kg from the 

same height and measured the equilibrium length of the cord and the maximum displacement 

length of the cord for each mass. Using the data we collected, we then made a graph in which we 

assigned 2mgh to the y-axis and Δx2 to x-axis. From our graph, we found the equation y = 

12.26x (± 0.648), such that 12.6 represents the spring constant k of our bungee cord. This value 

does not correspond to the spring constant we previously determined in our Hooke’s Law model. 

However, as we previously failed to find our spring constant k constant according to varied 



equilibrium bungee cord lengths, we believe that this new spring constant k to be more accurate 

than our original spring constant k.	 

	

	

Figure 1: Bungee Cord Diagram. Starting from a pole with a height (H) equal to 2 meters, we 

measured the various equilibrium lengths of our bungee cord according to a set range of masses, 

and then we dropped these masses from the top of the bar and used slow motion video to 

determine the maximum displacement of each mass from their relevant equilibrium lengths.   

	

	

	

	

	

	



Weight	(N)	 2mgh	(J)	 Δx2	(m)	
1.47	 5.94	 0.443	
1.47	 5.94	 0.417	
1.47	 5.94	 0.412	
1.96	 7.92	 0.526	
1.96	 7.92	 0.534	
1.96	 7.92	 0.505	
0.981	 3.96	 0.232	
0.981	 3.96	 0.186	
0.981	 3.96	 0.186	
0.491	 1.98	 0.0753	
0.491	 1.98	 0.0648	
0.491	 1.98	 0.0753	

 

Figure 2: Summary of Results from Weight, he PE of Gravity, and Change in Length Δx Necessary 

to Calculate the Spring Constant K. To solve for our theoretical spring constant k (N/m) 

measurement, we measured our various weights according to four masses ranging from .05 kg to 

2 kg. Next, we input our various weights in the equation for the PE of gravity and squared our 

measured displacement lengths to define our equality 2mgh/Δx2 = k.  

	

	

Figure 3: Graphing our Spring Constant K. The data fit with a straight line yields a generic 

formula for a slope. From this upward slope, we visualize that as some weight (kg) and therefore 
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y	=	12.262x	+	1.2163	



PE of gravity increases, the respective displacement length (m) of the bungee cord also increases. 

Obtained from Excel regression analysis, the standard error for the graph is 0.648. Standard error 

was likely introduced in our differing measurements for drop lengths. 

 We need to test our experimental model against empirical results. Otherwise, from this new 

spring constant k, we should be able to calculate the necessary initial length of our bungee cord 

for the final egg drop experiment using the equation mgh = (1/2)kL(0) (H – L(0))2, such that H 

represents the height of the drop and L(0) represents the initial length of the cord.  

 


