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Bungee Lab 2: How Bungee Length Effects the Height Reached 

Our experimental goal was to measure how the un-stretched length of our bungee cord effects 
the height a mass would drop when attached to the bungee, as this will allow us to predict what 
length of bungee cord to use for our final bungee egg drop experiment. Because we know the 
height of the grand staircase, we can use our model to obtain the appropriate length of bungee 
cord to use so to avoid impact with the ground. We approached this question by conducting our 
experiment as close to the final bungee egg drop experiment as possible; we dropped three 
different masses (100g, 135g, 170g) attached to four different length bungees, with three trials 
for each mass at each length. The masses were dropped by one researcher from the top of an 
overhanging structure, and the total height the mass reached before shooting back up was 
measured using a slow motion camera by another researcher positioned at the bottom.  

We averaged the times for each mass at each length of bungee cord, then created a graphical 
representation of the relationship. The graph yielded three equations of how the height reached 
by each mass was linearly related to the un-stretched length of the bungee cord. The most 
important aspects of the results are the equations derived, h = 4.4333L + 0.1312 when mass = 
170g, h = 3.7417L + 0.1319 when mass = 135g, and h = 3.0646L + 0.0899 for mass = 100g. 
These three equations will allow us to determine what length of bungee cord to use for our final 
egg drop, based on which mass our egg most closely resembles. As we have no comparison 
values, we must determine the acceptability of these results from the sources of uncertainty. Our 
biggest source of uncertainty was likely the inability to accurately measure to what height the 
mass fell, due to shakiness in the slow motion videos. Higher quality cameras could mitigate 
those effects. Regardless, because the relationship between height reached and the length of the 
bungee at rest was linear, we should theoretically be able to calculate what length of bungee to 
use to get as close to the ground for the final bungee egg drop. 

 

 

 

 

 

 

 

 

 

 



Fig.1: Setup Diagram, this diagram shows the setup we used where we conducted three trials 
measuring the height reached for each of the three masses (not shown) at each of the 4 different 
bungee cord lengths. One researcher would drop the mass from the top resting position while 
another recorded what height the mass would reach against a 2 meters long measuring tape with 
a slow motion camera. The footage was later analyzed to ascertain average height h for each 
mass and length. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Fig.2: Height vs. Length Tables, These three tables contain the average height each mass 
extended to when different lengths of the bungee cord were used to suspend them. The height 
measures the fall from the top at rest, and the uncertainty was obtained by taking the standard 
deviation of all the trials for a particular length at a particular mass. 

 

 

 

 

 

 

 

 

 

 

 

 

mass = 100g
Length (m) Trial 1 Trial 2 Trial 3 Average Stdev

0.21 0.73 0.74 0.70 0.72 0.02
0.29 1.00 1.00 0.99 1.00 0.01
0.37 1.23 1.23 1.21 1.22 0.01
0.45 1.45 1.47 1.48 1.46 0.01

Height (m)

mass=135g
Length (m) Trial 1 Trial 2 Trial 3 Average Stdev

0.21 0.90 0.90 0.92 0.91 0.01
0.29 1.23 1.23 1.24 1.23 0.01
0.37 1.52 1.53 1.53 1.53 0.01
0.45 1.79 1.84 1.79 1.81 0.03

Height (m)

mass=170g
Length (m) Trial 1 Trial 2 Trial 3 Average Stdev

0.21 1.08 1.04 1.04 1.05 0.02
0.29 1.44 1.44 1.44 1.44 0.00
0.37 1.77 1.75 1.76 1.76 0.01
0.45 2.12 2.13 2.14 2.13 0.01

Height (m)



Fig.3: Height h vs. Length L Graph, This graphical representation shows our three linear 
representations of the relationship between the length of the bungee cord used and the height to 
which each mass extends. Each color line depicts a different mass, as blue is 170g, red is 135g, 
and black is 100g. From these equations, we can create a model that allows us to predict what 
length of bungee cord to use for the final project.  

 

The experimental value of interest in our experiment was the height to which the weighted 
bungee would fall based on how long the un-stretched bungee cord was to begin with, as this will 
allow us to properly predict what the length of our bungee cord should be in the final experiment 
as we know the height it will fall. We obtained this value by dropping 3 masses from 4 known 
un-stretched bungee cord lengths at the top and measured the total distance they fell; 
furthermore, we ascertained the uncertainty through a linear data regression analysis of the 
average heights for each of the three masses.  

The three experimental values were h = 4.4333L + 0.1312 ± 0.11 uncertainty when mass = 170g,           
h = 3.7417L + 0.1319 ± 0.093 uncertainty when mass = 135g, and h = 3.0646L + 0.0899 ± 0.08 
uncertainty when mass = 100g. 

As an empirical experiment, we do not have comparison values to compare our data with to 
determine the accuracy of our model. Rather, we examined the sources of uncertainty present, 
such as not correctly lining up the bungee cord knots before dropping it from the top (as this 
would result in an inaccurately measured final height) and difficulty in accurately determining 
the height to which the masses were dropped (due to blurry videos). Furthermore, when the 
masses were dropped it is possible they were not completely at rest and were spinning, which 
would result in an inaccurate height measurement. Finally, we were limited in the maximum 
height, as any bungee cord length longer than 0.45 m would result in the 170g mass hitting the 
floor. To further test our model, we propose dropping the masses from a higher structure so that 
we can quantify the effects of longer bungee cord lengths.  


