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Creating a Model for the Non-Ideal Bungee Spring and Checking Consistency with Varying 
Lengths 

In our experiment, we aim for two goals. The first is to create a model for the non-ideal bungee 
spring, and the second is to test our hypothesis that the bungee length and displacement have a direct 
relationship. If our hypothesis is true, then it will be simple to calculate the length of bungee we need 
for a specific displacement. However, if it is false, then we still have attempted to create an accurate 
experiment to create models for our specific non-ideal bungee at varying lengths. It is our understanding 
that we can still plot weight versus displacement to begin creating these models, and we need 
displacement of two lengths to compare the relationship. 

We understood that with a typical spring, the constant can be found by plotting the 
displacement against the weight of any mass hung from the spring while it is in equilibrium. We began 
by hanging the short length bungee from a pole attached to a spring and measured its length. Then we 
attached several different weights and measured the displacement. The same procedure was followed 
for the double length bungee. We discovered that because our spring is not ideal, the typical linear 
equation for spring force cannot be used. However, by still plotting weight versus displacement, we can 
still create a new model specific to our spring. We also calculate the difference between the two 
displacements with simple subtraction. The most important values are the models for the best fit lines, 
and the average difference in the two displacements. The equation for the original length is (weight)= -
4.91(displacement)2 + 5.64(displacement) + 0.053 with the coefficients having an uncertainty of ±.23, 
and the equation for double the original length is (weight)= -1.23(displacement)2 + 2.79(displacement) + 
0.094 with the coefficients having an uncertainty of .12. The average difference in displacements for the 
two lengths was .166 meters. The average displacement did not agree with our hypothesis, so we will 
have to use our models for the final build day. A significant source of error is that our bungee will not 
return to its original shape after each stretch, which slightly affects the displacement. 

 We discovered that the relationship between length of the bungee and displacement is not a 
direct relationship. Double the length does not produce double the displacement. However, we did find 
an experiment to accurately predict different models for any length of bungee that we wish to use. The 
next step would be to try out different lengths of bungee to determine which displacement fits best with 
our egg weight. 
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Figure 2: Initial Setup with 
Mass- In this setup, we 
attached various masses to the 
bungee and measured the 
length compared to the initial 
stretch in Figure 1. This same 
setup was used for both 
displacement measurements. 

Figure 1: Initial Setup- 
Using this setup, we 
could calculate the 
initial length of the 
bungee when hanging 
before any mass is 
attached. The same 
setup was used for 
both initial starting 
lengths. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

 

 

 

 

 

 

 

Trial Number Mass (kg) (±.0001) Weight (N) (±.001) Displacement 1 (m) Displacement 2(m) Difference (m) Avg Difference(m)
1 0.010 0.098 0.020 0.022 0.002 0.166
2 0.020 0.196 0.030 0.045 0.015
3 0.050 0.490 0.075 0.137 0.062
4 0.054 0.529 0.085 0.155 0.070
5 0.060 0.588 0.098 0.187 0.089
6 0.070 0.686 0.120 0.226 0.106
7 0.090 0.882 0.167 0.321 0.154
8 0.110 1.078 0.235 0.447 0.212
9 0.120 1.176 0.268 0.520 0.252

10 0.150 1.470 0.390 0.782 0.392
11 0.170 1.666 0.488 0.960 0.472

Figure 3: Data- The table shows the measured displacements for identical weights of the two 
bungee lengths. Displacement 1 is for a bungee of length .33 meters, and Displacement 2 is for 
a bungee approximately double that length. The uncertainty in the weight and mass is due to 
minute differences in the lab weights. The difference between the values is also recorded.  

Figure 4- Graph of 
Displacement 1: The 
data from Figure 3 for 
Displacement 1 is 
plotted against weight. 
The slope of the best fit 
line best represents 
our spring constant 
because the bungee is 
not a perfect spring. 
The uncertainty of the 
slope (±.23) is 
calculated through the 
Excel regression 
analysis. 

Figure 5- Graph of 
Displacement 2: The 
data from Figure 3 for 
Displacement 2 is 
plotted against weight. 
The slope of the best fit 
line best represents 
our spring constant of 
the double length 
bungee because the 
cord is not a perfect 
spring. The uncertainty 
of the slope (±.12) is 
calculated through the 
Excel regression 
analysis. 



There are two experimental values of interest. The first is the equations for the best fit line in 
each graph. These equations give us a model for the spring constant for our non-ideal spring. We can 
use them to calculate displacement for a given weight.  The equations were calculated in Excel. The 
uncertainties were obtained in the Excel regression analysis. The second value of interest is the 
difference in displacements between the two different length bungees. We hypothesized that a bungee 
of twice the original length would produce twice as much displacement, but this was proven wrong by 
calculating the average difference. The uncertainty was not obtained because the displacements were 
measured accurately with a tape measure.  

The equation for the original length was (weight)= -4.91(displacement)2 + 5.64(displacement) + 
0.053 with the coefficients having an uncertainty of ±.23. The bungee of double length had an equation 
(weight)= -1.23(displacement)2 + 2.79(displacement) + 0.094 with the coefficients having an uncertainty 
of .12. The average difference in displacements for the two lengths was .166 meters. We ran out of time 
before we could test our model. We could test the accuracy of our models by selecting a random 
displacement and solving for the weight to correspond. Then attach that weight to the bungee and 
measure the actual displacement. We have no way to determine accuracy of our model otherwise. 

 


