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Investigating the Spring-like Qualities of a Bungee Cord 
 
 The purpose of this lab was to determine a modification to Hooke’s Law that would more 
accurately reflect the motion of a bungee cord. By doing this, we hope to be able to accurately 
determine what length of bungee cord to use to drop an egg a certain distance without it breaking 
on the ground. We started by finding the spring constant of the bungee cord when three different 
masses were added to it at four different starting equilibrium lengths. By doing this we hoped to 
find a relationship between starting length of the bungee cord and spring constant. The bungee 
cord was hung from a crossbar above the table, and then looped around the masses. A tape 
measure was used to measure the starting length and the length of the cord after the masses were 
attached. The displacement was the difference between these two measurements. 
 
                     
  

 
 

 
 
For each trial, the spring constant was calculated using Fg=Fspring, 𝑚𝑔 = −𝑘𝑥. In this equation, 
𝑚 is the mass added to the bungee cord, 𝑔 is the acceleration due to gravity in a vacuum, 𝑥 is the 
displacement of the cord, and k is the spring constant. The displacement increased as the initial 
length of the cord and the mass increased. On the other hand, the spring constant decreased as 
the initial length and mass increased. Using this data, we were able to determine the average 
spring constant of the cord at each of four different equilibrium lengths. By plotting spring 
constant against equilibrium length, we were able to find an equation, k = 1.6649x-0.997, allowing 
us to predict the spring constant of a certain length of bungee cord. While we need to further test 
the efficacy of this equation, we hope that it will serve as a good predictor of the spring constant 
of our bungee cord. 
 

Initial Length (m) Mass (kg) Displacement (m) Spring Constant 
(N/m) 

.214 0.0847 0.094 8.83 
 0.1047 0.135 7.60 
 0.1245 0.18 6.78 
.44 0.0847 0.195 4.26 
 0.1047 0.273 3.76 
 0.1245 0.368 3.32 
.675 0.0847 0.297 2.79 
 0.1047 0.418 2.45 
 0.1245 0.552 2.21 
.81 0.0847	 0.358 2.32 

Diagram 1: The bungee cord was hung from a 
crossbar at four different starting lengths. For each 
length, three different masses were attached to the 
cord, and the new equilibrium length measured. 
Initial lengths and masses are shown in table 1. 

Bungee 
Mass 
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 0.1047	 0.511 2.01 
 0.1245	 0.683 1.79 

 

 
 
 
 

 
 

 
 
 
 

 
The slope of each series in graph 1 represents the spring constant of the bungee cord at that 
initial length. The values of these slopes are all within the uncertainty of our calculated spring 
constants, shown in table 2 as experimental k.  
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Initial	Length:	.214m Initial	Length:	.44m

Initial	Length	.675m Initial	Length:	.81m

Linear		(Initial	Length:	.214m) Linear		(Initial	Length:	.44m)

Linear		(Initial	Length	.675m) Linear		(Initial	Length:	.81m)

Table 1: The same three masses were added to four different starting cord lengths. The resulting displacements 
and calculated spring constants for each trial are shown. As expected, as mass increased the displacement did as 
well.  

Graph 1: Weight is equal to the mass times the acceleration due to gravity, mg. The slope of each series 
represents the spring constant of the bungee cord at that initial length. These slopes are similar to the 
average spring constant that we calculated for each initial length. 
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Initial Length 
 (m) 

Experimental K 
(N/m) 

Theoretical K 
 (N/m) 

Percent Error 
(%) 

0.214 7.74 ± 1.03 7.74 0 
0.44 3.78 ± 0.47 3.77 0.26 
0.675 2.49 ± 0.29 2.46 1.20 
0.81 2.04 ± 0.27 2.05 0.49 

  
 
The equation of the line in graph 2, k = 1.6649x-0.997, gives a relation between spring constant, k, 
and initial length of the bungee cord, x. This equation is a very close approximation of the data 
we obtained. While our experimental spring constant values may be flawed due to inaccurate 
measurement of the displacement of the bungee cord, this seems unlikely considering how 
closely our equation approximates the spring constant given different initial lengths. 
 

To further investigate the accuracy of this equation, we will redo the experiment at new 
initial lengths and compare the experimental spring constant value to the value that we get when 
we plug that initial length into our equation. 	
 
 
 

k	=	1.6649x-0.997
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Graph 2: The average spring 
constant values were plotted 
against initial length of the 
bungee cord in order to find 
an equation to relate the two.  
The average spring constant 
values for each initial length 
were 7.74 ± 1.03 N/m, 3.78 ± 
0.47 N/m, 2.49 ± 0.29 N/m, 
2.04 ± 0.27 N/m. 

Table 2: Experimental K are the average spring constant values we calculated for each initial length of bungee 
cord. These values are compared to the theoretical spring constant values that we calculated by putting those initial 
lengths into the equation of the line given in graph 2,  k = 1.6649x-0.997 
 


