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Dynamically Testing a Bungee Using Various Masses to Find Bungee k Values 

 In this dynamic experiment, we attempted to find the constant, k, of the bungee cord. We 
did this by attaching various masses to a fixed length of bungee tied to a stable bar, raising the 
mass to the level of the bar, and then releasing the mass and recording its fall. After recording the 
mass’s descent, the application Coach My Video was used to view the mass frame-by-frame and 
to measure the lowest point it reached, or its maximum displacement from equilibrium where its 
velocity is momentarily 0 m/s. The goal was to better understand the behavior of the cord in a 
dynamic situation and to find how the maximum distances the cord stretched changed when it 
was dropped with different masses added to it. This information will help in predicting how the 
cord will respond in future applications, such as using the bungee cord to allow the egg to get 
close to the ground but stop it from hitting the ground in the egg drop. Using these numbers and 
the equations for gravitational potential energy, spring potential energy, and kinetic energy, a k 
value can be calculated. Plotting the calculated k values Vs. the various masses allows us to find a 
function relating the two. We examined both the power, k=0.7635(m-0.502), and log, k= -2.67 
ln(m)-4.614, functions, and found that the power function had lower standard deviations from the 
“accepted” calculated k value at all of the masses, m.   

Figure 1: Set-up of the Experiment Testing the Effect of different masses on the Displacement 
from Equilibrium and Resulting k Value. The equilibrium length of the bungee was recorded 
and then various masses were attached. The masses were raised to the level of the supporting bar 
and dropped. The mass’s descent was recorded on an iPhone and the Coach My Video 
application was used to find the maximum displacement from equilibrium, where the mass 
reaches its lowest point. Five trials for each mass were run. 
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Mass (kg) 
(± 0.001 kg) 

Avg. Max. Displacement 
from Equilibrium (m) 

(±0.01 m) 

Average k 
(N/m) 

(± 0.20 N/m) 

Log Function 
k (N/m)                  

(± 0.14 N/m) 

Power Function k 
(N/m)                    

(±0.06 N/m) 

0.010 0.135 7.92 7.68 7.71 

0.030 0.362 4.13 4.75 4.44 

0.060 0.678 3.27 2.90 3.13 

Figure 2: The Average Maximum Displacement from Equilibrium, Calculated k Values, and k 
Values Found Using the Log and Power Functions Resulting From Different Masses. Five 
trials for each mass were run. The measures of uncertainty for mass and average maximum 
displacement were estimated based off of limitations of precision when determining mass with a 
scale and limitations of precision when measuring displacement on the slow motion video. The 
measure of uncertainty for the average k value was found by taking the standard deviation of 
each calculated k value (found by using each displacement measurement from the 5 trials). 
Uncertainties for the log function k and the power function k values were found by taking the 
standard deviation of the standard deviations from the average k values. 

 

 

Figure 3: The k Value of the Bungee Vs. Mass Added. The model k= 0.7635m-0.502, indicates 
how the dynamic k value changes with increasing mass. The measure of uncertainty is ±0.06 N/m, 
which was determined by taking the standard deviation of the three standard deviations (one for 
each mass tested) of the experimentally found k value and the k value calculated using the power 
model.  
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 The experimental value of interest was the constant, k, at various masses. The goal of the 
experiment was to model how the bungee k value changed when different masses were added and 
dropped from a specific height. By adding the equations for kinetic energy and gravitational 
potential energy and setting that equal to the equation for spring potential energy, we were able to 
solve for k. 

 

 

 In our experiment, h is equivalent to x, which equals maximum displacement from the 
equilibrium point. We were able to calculate or measure all of the variables aside from k. We 
used kinematics equations and the distance from the start of the fall to the equilibrium point to 
find the velocity at the equilibrium point.  When compared to our collected data, we found that 
the power function, k=0.7635(m-0.502), had a lower measure of uncertainty (±0.06 N/m) than the 
log function, k= -2.67 ln(m)-4.614 (±0.14 N/m). A next step could be to vary the length of cord in 
a dynamic experiment in addition to varying the mass attached. Sources of error include 
inconsistencies or errors in judgment when we were measuring the lengths off of the relatively 
poor quality, slow motion video and that the bungee cord became “stretched out” over the testing 
process.  Also, retying knots when we changed the mass introduced another potential variable. As 
a result, some change in the k value between masses might be contributed to a different knot or a 
slightly different length of bungee. 


