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The Affects of Elastic Length on its spring constant 
 
This experiment analyzes the behavior of the elastic in relation to its spring constant 
K as the length of the elastic changes. The results of this experiment will allow our 
group to predict the spring constant K of the elastic when it is scaled to size for the 
final test in the Great Hall.  
 
The assumption being made is that the elastic behaves like an ideal spring over a 
series of forces tested on it. A large range of forces were applied to different lengths 
of elastic by varying the mass hanging on it to determine each individual spring 
constant for a given length. These unique spring constants were then compared in 
the final graph(Figure 3). 
 
The final value of interest 1.1*(Initial Length)-0.839 (+/-0.01)N/m2 was found in the 
power fit of Figure 3 which serves as a model, K=1.1*(Initial Length)-0.839,  for 
determining the spring constant of the longer elastic when it is scaled to the Great 
Hall trial. The length determined for this experiment will be plugged into the 
equation to determine its unique K value and understand its behavior when the egg 
is dropped. 
 
 
Figure 1: This figure displays the experimental setup we used to collect the 
displacement data for the elastic as we added masses to them. The elastic was 
attached to the top of the stand with a knot similar to a balloon that did leave slight 
amount of open space between the knot and stand. The distance the elastic 
stretched was measured from the top of the stand to the place where the mass 
connected.  
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Figure 2: This figure displays the data collected for the spring constant for 4 
different lengths of elastic. The spring constant K was found from the linear fit 
slopes of the graphs of displacement vs. force for each length of elastic. The 
uncertainty was found to be +/-0.01 for the initial length and spring constant 
because the biggest factor affecting these values is the measurements of 
displacement or length(observed to be uncertain by 0.01m on average). The length 
was so uncertain due to the knot attached to the stand and the fact that the elastic 
bounced/stretched while being measured. 

 
 
Figure 3: This figure displays the graph of the data from Figure 2. The data is fit 
with a power function because as the initial length increases the K decreases 
exponentially but appears to reach a limit and cannot have a y-int in the real world.  
The uncertainty for the power fit, 1.1*(Initial Length)-0.839 (+/-0.01)N/m2, was found 
through experimental observation. 

 
 
Experimental Value of Interest: 
 
The experimental value is the exponential rate and factor by which the spring 
constant decreases as the initial length increases, which is 1.1*(Initial Length)-0.839 
(+/-0.01)N/m2. This value is of interest because it will allow us to predict the spring 
constant of the elastic when we scale up the length for the final experiment. The 
uncertainty is obtained through experimental observation (based on the uncertainty 
of displacement measurements). 
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Value of Interest: 1.1*(Initial Length)-0.839 (+/-0.01)N/m2 

 

Evaluation of Results: 
Our experimental value of interest does not have any experimental or accepted 
values to compare it to however the uncertainty in our value of interest is 
acceptable according to our application. This is because the majority of the 
uncertainty comes from the small space in between the knot and stand, which I 
believe will be present on test day as well. Additionally, the other part of the 
uncertainty comes from the measurement of the elastic, which will also have to be 
done on testing day. In order to test our value of interest for error we will conduct a 
test at an initial length between 0.04 and 0.2 because this area experiences the most 
drastic change on the graph that is unsupported by data. We will plug this initial 
length into our value of interest and compare the K value it yields to the K value that 
the data from our experiment yields(described in Figure 1). 
 
The final value of interest 1.1*(Initial Length)-0.839 (+/-0.01)N/m2 allows us to 
develop the model K=1.1*(Initial Length)-0.839, which will allow us to determine the 
unique spring constant of the length we determine for use in the Great Hall 
experiment. This K value will allow us to understand a portion of the elastic’s 
behavior when the egg is dropped. This model and value of interest agreed with my 
understanding of how elastic behaves through my observations in the way that 
when the elastic gets longer it provides less resistance to a given force acting on it. 
The most significant source of uncertainty is found in the way that the elastic is 
measured when a force is acting on it due to the way it is attached to the 
stand(slight space between the double loop of elastic and stand) and the 
bouncing/stretching that occurs while the elastic is being measured. This source of 
uncertainty could be mitigated by finding a better method for attaching the elastic to 
the stand(possibly a different knot or measuring from the bottom of the knot) and 
finding a way to eliminate the bouncing/stretching of the elastic as it is being 
measured. 
 
The important experimental outcome is the model K=1.1*(Initial Length)-0.839 which 
allows us to predict through behavior of the elastic at a given length due to its spring 
constant K. This will allow us to more accurately scale our model to size for the 
Great Hall trial.  The next step in order to more accurately predict how our bungee 
cord will behave on the day of the Great Hall trial will be to develop of model using a 
similar experimental method in which we determine how the elastic behaves when 
it is doubled over itself or is connected to static line that does not stretch. 


