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Spring Constant of Elastic Band 

 The end goal of this experiment is to create a bungee cord that will protect an uncooked egg 

when dropped from a height of around nine meters. The first step we took was to find the spring 

constant, k, of the elastic band we would be using for the experiment so that eventually we could use 

that k value to find out how much slack to give the egg when we finally drop it. To find k we used 

Hooke’s Law (F=-kx), with F being the force exerted by the spring and x being the displacement of the 

end of the spring when a weight is attached. 

 To find the spring constant, we calculated the gravitational force of several different masses, 

hung those masses on the elastic string and set the gravitational force equal to the force exerted by the 

string (because if the mass is not moving the two forces must equal each other and cancel out).  

We then recorded the displacement (x) of the string with the mass attached. After finding the 

force (N) and the displacement (m), we graphed force against displacement to find the spring constant 

(N/m). We found the spring constant (3.36 N/m) by taking the slope of our points from the plotted Force 

vs Displacement graph. We knew to plot force against displacement because in the Hooke’s Law 

equation, if you isolate k, you can determine that its units are (N/m). When we found our spring 

constant, we tested its reliability by using Hooke’s law to predict the displacement of the string and we 

compared those values to our observed values to find a percent error. 

Our most important finding from this experiment was the spring constant (3.36 N/m). We did 

not have a specific value of k that we expected from the experiment which is why we tested our 

calculated k value to see if it was reliable. We found this spring constant to be fairly reliable, even 

though our elastic string is not an ideal string, because it gave us an error value of only 2.26%. This 

means we can trust our k value for our next experiments regarding the egg drop. 

The purpose of this experiment was to find the spring constant which we calculated to be 3.36 

N/m. This value was reliable with a 2.26% error. With this spring constant we can calculate the amount 

of slack necessary to give the egg when dropped so that it will not hit the ground and will not break, 

which hopefully we will be able to do by using the conservation of energy theory. 
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Figure 1: Force vs. Displacement Graph. To find the spring constant, we graphed force against 

displacement and found the slope of the line made by those points 

 

Figure 2: Data Collection for Testing Spring Constant. To test the reliability of our calculated spring 

constant, we calculated the predicted displacement for a given mass, then measured the actual 

displacement and found the percent error. We got an average percent error of 2.6% 

 

In this experiment, our experimental values were the values for predicted length values that we 

calculated with our calculated spring constant and out comparison values were the observed length 

values that we found by applying the mass to the elastic band. Our average percent error was 2.6% 

which most likely due to human error in estimating the measurements or a slightly off spring constant 

value.  
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Force vs Displacement

Mass 
(kg) 

Acceleration 
(m/s) 

Spring 
Constant 

(N/m) 

Force 
(N) 

Predicted 
Displacement 

(m) 

Predicted 
Length (m) 

Observed 
Length (m) 

Percent 
Error 

0.09 9.8 3.36 0.88 0.26 0.78 0.8 2.3 

0.1 9.8 3.36 0.98 0.29 0.81 0.80 0.7 

0.11 9.8 3.36 1.08 0.32 0.84 0.85 2.0 

0.12 9.8 3.36 1.18 0.35 0.86 0.90 4.1 


