
Iszak Morgan and Mitchell Roberts    Thurs-Khalifa Section 11/2/17 

Bungee Challenge 1: Determining Spring Constant 

We wanted to determine the spring constant, k, of our bungee cord that will be used for 

the bungee challenge. This was accomplished from the equation, mg = -k△x, where m is 

the mass at the end of the cord, g is the acceleration due to gravity, △x is the change 

between the stretched distance and the unstretched distance, and k is our spring 

constant. We hung our cord unstretched and measured its length, then a mass was 

added to the end of the cord and a new stretched distance was measured.  Three 

trials were performed: each trial was performed identically, although the starting 

unstretched length of cord was changed each time. Once we collected our data, we 

plotted mg vs△x, and the slope of this graph gave us our k value for each 

unstretched length of string. Our k values determined from the slopes were then 

plotted against the unstretched length of cord, which yield an equation relating k 
and the unstretched length of cord: k = 0.3167L2 - 1.6265L + 2.4728. The k value 

for each individual test within a trial and their standard deviations were also 

calculated. Our values for k, if this were an ideal spring, would be constant, however 

this isn’t the case, so determining an accepted value for k cannot be done. However, 

to test the accuracy of our model, we can hang a new, untested, mass from our cord 

and gauge our accuracy by how well we can predict △x. We determined that the 

spring constant increases as the initial length of the unstretched cord is shortened. 

The most significant source of error is probably the bungee cord itself. As more tests 

are performed, it slowly changes length and the amount of stretch may be impacted 

as well. Though not extremely practical, this can be mitigated by using a new bungee 

cord after each weight is added. The values determined for k may be satisfactory for 

these short lengths of cord, however we will need to better understand the 

relationship between the spring constant and the unstretched lengh of cord before 

we can predict the outcome of a high bungee jump. 
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Figure 1: Spring Constant Experiment Setup. This diagram shows an example of the two 

measured lengths: one before weight is added, and the other after weight is added. The difference 

between the stretched length and the unstretched length gives △x. 

 

 

 

 

 

 

 

 

 

 

 

  



 

Trial # Mass m (kg) 
Length 

Unstreched L (m) 
(± 0.001 m) 

Length 
streched (m) 
(± 0.001 m) 

Change in 
length △x 

(m)           
(± 0.001 

m) 

mg 
(N) 

Spring 
Constant k 

(N/m) 

1 

0.05 0.51 0.605 0.095 0.490 5.158 

0.1 0.51 0.75 0.24 0.980 4.083 

0.11 0.515 0.825 0.31 1.078 3.477 

0.12 0.51 0.85 0.34 1.176 3.459 

0.136 0.52 0.975 0.455 1.333 2.929 

0.15 0.515 1.07 0.555 1.470 2.649 

0.17 0.53 1.195 0.665 1.666 2.505 

Average 0.516         

Std. 
Deviation 

        0.924 

2 

0.05 0.815 0.96 0.145 0.490 3.379 

0.1 0.815 1.21 0.395 0.980 2.481 

0.11 0.82 1.305 0.485 1.078 2.223 

0.12 0.82 1.37 0.55 1.176 2.138 

0.136 0.82 1.48 0.66 1.333 2.019 

0.15 0.825 1.63 0.805 1.470 1.826 

0.17 0.83 1.795 0.965 1.666 1.726 

Average 0.821         

Std. 
Deviation 

        0.555 

3 

0.05 0.37 0.445 0.075 0.490 6.533 

0.1 0.38 0.575 0.195 0.980 5.026 

0.11 0.39 0.605 0.215 1.078 5.014 

0.12 0.39 0.67 0.28 1.176 4.200 

0.136 0.39 0.72 0.33 1.333 4.039 

0.15 0.39 0.8 0.41 1.470 3.585 

0.17 0.4 0.895 0.495 1.666 3.366 

Average 0.387         

Std. 
Deviation 

        1.087 

Figure 2: Relationship Between Unstretched Length and Spring Constant. Three trials were 

performed with different lengths of unstretched cord. The relationship between △x and mg is 

linear, with the slopes giving our values of k. As the length of unstretched cord is decreased, the 

spring constant, k, appears to increase. The standard deviation shows the uncertainty in our 

spring constant calculations. 

 

 



 

Figure 3: Average Length of Unstretched Cord vs. Spring Constant. This graph shows the 

relationship between the spring constant and the unstretched length. The three spring constant 

values were taken from the slope of the equations given from the plots of △x vs. mg. The 

equation can be used to predict the k constant for future lengths of cord. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

k = 0.3167L2 - 1.6265L + 2.4728

0

0.5

1

1.5

2

2.5

3

0 0.2 0.4 0.6 0.8 1

k
(N

/m
)

L (m)

Average Length (Unstretched) L vs. Spring 
Constant k


