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Springs 

Identifiers: Chris Anderson and Matt Huber  

In this experiment, we tested the relationship of displacement per 
newton of force on a non- ideal bungee cord. We dropped six different 
masses each from 0.43 meters. A slow-motion camera captured how 
far the masses displaced the string along a ruler alongside the drop. The 
force that each mass was exerted was then calculated in order to 
compare them to the displacement of the bungees. We plotted both 

displacement vs. force and displacement1/2 vs. force to see the two 
relationships. We focused more on the linearized relationship of 

displacement1/2 vs. force that produced the equation D1/2= 0.3943F + 
0.0756. This gave us the experimental conclusion that for every newton 

of force there would be 0.394 meters1/2 of displacement. However, this 
experiment was hindered mostly due to the fact that our bungee cord 
was not an ideal spring due to its mass, and we were unable to 
calculate an ideal spring constant. We determined that our results were 
acceptable in a lab setting for the means that we could calculate, but 
we should work on a different method of the ultimate goal of finding a 
k value the following week.  



.  

Figure 1: Diagram of Bungee Drop: This diagram is an illustration of our 
experimental setup. The bungee was released at its resting point at 

0.43 m (±0.04m). We used the slow motion camera to find where along 
the ruler the bottom of the bungee reached with each mass 
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Figure 2: Displacement and Force of Weighted Bungee Drops: Six 
different masses were dropped each at a constant unstretched length 
of 0.43m. We measured the displacement from the unstretched length 
with slow motion video recording. An uncertainty of ±0.04 meters was 
calculated for the displacement through a linear regression on excel. 
Mass and Force needed no uncertainty because mass is determined on 
a calibrated scale with a very small uncertainty and force is the 
calculation of that value.  

 

Figure 3: Displacement vs. Force Exerted on a Bungee Cord: The 
different forces exerted on the bungee and the resultant displacement 

were graphed with a power trendline for best fit.  

y = 0.2346x1.5869
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Figure 4: Displacement1/2 vs. Force Exerted on a Bungee Cord: The 
different forces exerted on the bungee and the resultant 

displacement
1/2 

were graphed with a linear trendline for best fit. The 
square root of displacement was taken in order to linearize the 

relationship and graph. The relationship shows a slope of 0.394 meters 
per newton of force.  

Our main value of interest was the equation D1/2= 0.3943F + 0.0756. We 
wanted to find the displacement of the bungee per newton of force. 
This equation gives us a linearized relationship that allows us to 
calculate a theoretical amount of displacement per every newton acting 
on the bungee. We compared this equation to Hooke’s law equation 
F=-kx. However, our spring, in this case a bungee, was not ideal and 
that changed our results. We were not able to calculate a consistent k 
value for the spring since it was not ideal. Possible sources of error 
were the non-ideal spring, misreading the slow-motion video, possibly 
adding extra force to the drop of the mass, and other errors. We 
determined that our results were acceptable in a lab setting for the 
means that we could calculate, but we should work on a different 
method of finding a k the following week.  
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unauthorized aid on this assignment  

Chris Anderson  

 


