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EXPERIMENT SUMMARY 
 
The primary aim of this experiment was to build on the results of Bungee Lab One to further 
identify the characteristics of the bungee cord to be used in the final bungee jump. In this case, 
we sought to test the bungee cord under dynamic conditions to create a model that would 
allow us to predict the necessary length of cord given knowledge of other parameters. We 
assumed that the experiment occurred in a closed system and therefore concluded that the 
final potential energy, given by the elasticity of the cord, of the system must equal the initial 

potential energy, given by gravity. This yields the equation mgh = 
1

2
kx2 , in which h equals the 

height from which the mass is dropped, k represents the spring constant, and x equals the cord 
extension from equilibrium. To find the values needed to evaluate this equation, we first hung 
different masses from the bungee cord and recorded the equilibrium position for each mass. 
We then dropped the mass from a height h and recorded the final position of the mass using 
slow-motion video analysis. This procedure was repeated for each mass and for four different 
lengths of bungee cord. We plotted mgh versus x2 to determine the average spring constant for 
each length of cord. The average spring constants were plotted against inverse length of cord to 
yield a linear relationship between k and length of cord, L0, used. The end result was the 
formulation of an equation which related bungee cord length to known parameters,                     

L0 = 
.395𝑥2

𝑚𝑔ℎ−6.91
 , with an uncertainty of ± 0.286 m. It should be noted that this model is 

specific to the context of the bungee jump, and assumes a relationship between x, h, and L0 in 
which x = h – L0. 

 
The equation obtained from replacing k with a function for cord length in the conservation of 
energy equation can therefore be used to predict the length of bungee cord necessary, given 
knowledge of the height of the jump, the mass of the suspended object, and extension from 
equilibrium position. The model has yet to be tested for accuracy and would therefore benefit 
from further refinement and greater sampling, though the accuracy of the model will be tested 
during the final bungee jump. However, the experiment yielded very high values for percent 
uncertainty, suggesting a lack of reliability of the model. The greatest source of uncertainty is 
likely a lack of accuracy in measuring the position of the moving mass, which could be improved 
through the use of lasers for the measurement of distance in conjunction with the use of a 
high-speed camera allowing for more accurate video analysis. In sum, while we have developed 
a model for the necessary length of bungee cord based on the parameters of the jump, the 
experimental model appears highly unreliable and necessary of further refinement by 
additional and more rigorous sampling to more accurately describe the properties of the 
bungee cord to be used in the final jump. 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1: Diagram Depicting Experimental Setup to Determine Spring Constant. The diagram 
demonstrates the experimental setup in which different masses were hung from the same 
length of cord at rest to determine the equilibrium position of the cord-mass system. Then, the 
mass attached to the bungee cord was released from a point above equilibrium position and 
allowed to fall. The lowest point of the movement of the falling mass was recorded using video 
analysis. The extension, x, was found as the distance between the lowest point of motion and 
the recorded equilibrium position. The height, h, was recorded as the distance between the 
initial and final positions of the mass. The same procedure was repeated for different lengths of 
bungee cord with the same masses.  
 

Bungee Length L0 (m) 
 (± 0.0016 m) 

 
0.46 

 
0.56 

 
0.64 

 
0.78 

Initial Potential Energy mgh (J) 
(± 0.043 J) 

Average Extension xave (m)  
(± 0.029 m) 

0.317 0.212 0.221 0.201 0.205 

0.468 0.218 0.223 0.258 0.253 

0.600 0.241 0.275 0.268 0.264 

Fig. 2: Average Displacement for Different Initial Potential Energies. The table contains data 
regarding the initial gravitational potential energy, mgh, and the average extension of the cord 
from equilibrium position for the different lengths of bungee cord used in the experiment. For 
the uncertainty in initial potential energy, the largest value of uncertainty across individual 
values of mgh was used. Individual values for the uncertainty in mgh was obtained using 
propagation of uncertainty methods. For the uncertainty in average extension, the largest value 

Table 

Hanging 
stand 

Tape measure 

Bungee cord 

mass 

Initial position, xi 

Final position, xf 

Equilibrium position, x0 
Height, h 

 

Extension, x 



of uncertainty for the individual average displacements was used. The same method was used 
to obtain the uncertainty for bungee cord length, L0.  
 

 
 
Fig 3. Gravitational Potential Energy versus Average Extension, Squared, of Bungee Cord. 
The data fit with a straight line indicating a linear relationship between the initial gravitational 
potential energy and the square of the final extension of the mass-bungee cord system. The 
slope of each line in this case represents twice the value for the spring constant at that 

particular length of cord. This relationship is derived from the equation 
1

2
kx2 = mgh for 

conservation of energy in a closed system. The uncertainties in slope, 8.72 (± 4.34) N/m, and y-
intercept, 0.00 (± 0.22) J, for the 0.460 m bungee cord; in slope, 8.14 (± 1.40) N/m, and y-
intercept, 0.00 (± 0.08) J, for the 0.560 m bungee cord; in slope, 8.10 (± 3.18) N/m, and y-
intercept, 0.00 (± 0.19) J, for the 0.639 m cord; and in slope, 8.01 (± 2.01) N/m, and y-intercept, 
0.00 (± 0.12) J, for the 0.780 m cord were obtained using Excel’s regression analysis tool.  
 

Length of Cord, L0 (m) 
(± 0.0016 m) 

Average Spring Constant k (N/m) 
(± 4.34 N/m) 

0.460 8.72 

0.560 8.14 

0.639 8.10 

0.780 8.01 

 Fig. 4: Length of Cord and Average Spring Constant. The table contains data for the 
length of bungee cord used and the average spring constant for that length of cord, 
derived from the previous graphical analysis. The largest uncertainty in the individual 
values for L0 was used for the overall uncertainty in cord length. The largest uncertainty 
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in the individual values for k was used for the overall uncertainty in the average spring 
constant.  

 

 
 

Fig. 5: Spring Constant Versus Inverse Length of Bungee Cord. The data fit with a straight line 
indicating a linear relationship between the average spring constant k and inverse length of 
bungee cord used L0. The uncertainties in slope, 0.79 (± 0.24) N, and y-intercept, 6.91 (± 0.42) 
N/m, were obtained using Excel’s regression analysis tool. The equation for the line of this plot 
may be used to model the spring constant in terms of the length of bungee cord used.  
 
The value of interest in this case is not a number or constant but is rather a model for which the 
length of bungee cord required can be calculated from known values of height, mass of 
suspended object, and extension of the cord. This model was established by combining the 

equations obtained in Figure 3 and Figure 5. In the equation  
1

2
kx2 = mgh from Figure 3, k was 

substituted for using the equation k = 0.79(1/L0) + 6.91. Then, L0 was solved for, yielding a 
predictive equation for length of bungee cord based on h, m, and x. The model obtained from 
this analysis is:  
 

L0 = 
.395𝑥2

𝑚𝑔ℎ−6.91
  , uncertainty of ± 0.286 m  

 
Thus, a model was established which may be used to predict the necessary length of cord for 
the bungee jump based on mass, height, and the extension of the cord from equilibrium. Since 
the values in this experiment are specific to the bungee cord being utilized, there are no true 
accepted values to which the experimental model may be compared. Additionally, there are 
currently no experiments in the Bungee Journal which have constructed a similar model, so the 

k = 0.79(1/L0) + 6.91
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experimental model cannot be compared to models obtained by other students. For this 
experiment, we found very high values of percent uncertainty for the values obtained, both for 
the spring constant and the slope between the spring constant and inverse cord length. For the 
spring constant, the largest percent uncertainty was 49.8 percent, suggesting the model is likely 
not reliable. The slope of the spring constant versus inverse cord length yielded a percent 
uncertainty of 30.4 percent, further confirming a lack of reliability of our results. To correct and 
strengthen the model, more data points should be taken to more reliably determine the 
experimental model. The uncertainty could also be improved by more rigorous experimental 
methods, including using lasers for distance measurements and a high-speed camera for 
recording the movement of the bungee-mass system.  


