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The Difference in Spring Constant of Bungee Cords of Different Lengths 

 
 In our experiment, we were interested in understanding the relationship of the spring 
constant, K, of two different bungee cords where one of the cords is double the length of the 
other. The spring constant is derived from Hooke’s Law, which states that FElastic = K∆x, where ∆x 
represents the change in the length of the bungee cord. To determine the spring constant, we 
attached different masses to the two bungee cords, determined the initial and final position of 
each cord at each mass, and then used the displacement to find the spring constant. One 
bungee cord tested was 0.67-meters and the other was approximately half that length at 0.33-
meters. Our overall goal was to see if the spring constant of the longer bungee cord would be 
half of that of the shorter bungee cord. In the end, we determined that the spring constant for 
the longer cord was 1.61 (± 0.12) N/m and the spring constant of the shorter cord was 3.24 
(±0.23) N/m. Though the spring constant for the longer cord was not perfectly half that of the 
shorter cord, we can see that there is some sort of a relationship between the spring constants 
of the two cords.  

 

 

 

 



 
Figure 1: Diagram of the experiment set up. This diagram shows the way we set up our 
experiment. We attached a bungee cord to a pole and added different masses to the end. We 
then calculated the displacement, in meters, of the bungee cord at each mass. We did this set 
up for two bungee cords of different lengths. One cord was 0.68 meters long and the other cord 
was 0.33 meters long. Our results are as shown in Figures 2 and 3.  
 
 
 

Mass (g) 
Weight 
(N) 

Final 
Length of 
0.68 m 
Cord (m) 

Displacement 
of 0.68 m 
Cord (m) 

Final 
Length of 
0.33 m 
Cord (m) 

Displacement 
of the 0.33 m 
Cord (m) 

0 0.00 0.68 0.00 0.33 0.00 
10 0.10 0.70 0.02 0.35 0.02 
20 0.20 0.72 0.05 0.36 0.03 
50 0.50 0.82 0.14 0.41 0.08 
54 0.53 0.83 0.16 0.42 0.09 
60 0.59 0.87 0.19 0.43 0.10 
70 0.69 0.90 0.23 0.45 0.12 
90 0.88 1.00 0.32 0.50 0.17 

110 1.08 1.13 0.45 0.57 0.24 
120 1.18 1.20 0.52 0.60 0.27 
150 1.47 1.46 0.78 0.72 0.39 
170 1.67 1.64 0.96 0.82 0.49 

Figure 2: The displacement at each mass of bungee cords of different lengths. This table shows 
the displacement of the 0.68-meter and the 0.33-meter bungee cord at each given mass.  



 
 

Figure 3: Graph of the Weight Vs. Displacement of each cord. This graph shows the 
relationship between the weight and the displacement of each cord. The data fit with a straight 
line yields a linear equation. The uncertainties in the slopes, 1.61 (± 0.12) N/m and 3.24 (±0.23) 
N/m, were obtained from Excel regression analysis.  
 
 The experimental values of interest are our spring constants, but more specifically the 
relationship between the spring constants, as represented in Figure 3. The spring constant for 
each cord is given by the slope represented by the linear equation given in Figure 3. Since the 
overall goal of our experiment was to understand the relationship between the spring constant 
of the long and short cord, we used the slopes to compare the spring constant. As we had 
hoped, the spring constant for the long cord, 1.61 (± 0.12) N/m, is approximately double that of 
the short cord, 3.24 (±0.23) N/m.  
 There is uncertainty in our, but there is no “accepted value” we can compare it to. That 
being said, in order to further improve our data, we could have done more tests. We could have 
doubled the length of the long cord and looked at the relationship of the three spring constants 
to see if our data is consistent throughout. In addition, we could have done more tests with 
more masses of each one to make our data range larger. Though we have nothing to compare it 
to, our data can be viewed as fairly reliable due to the fact that it justifies our hypothesis.  
 

y = 1.61x + 0.25y = 3.24x + 0.22
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