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EXPERIMENT SUMMARY 
 
In the current experiment, we sought to develop a model to describe the relationship between 
total stretch length, xtot, and equilibrium length, xl, of a bungee cord. In the “Bungee Challenge”, 
we will attach a raw egg to a bungee cord and drop it from a balcony. A model prescribing an 
appropriate cord length when given drop height will prove essential in avoiding egg breakage. In 
the present experiment, we tied the top of a bungee cord to a horizontal clamp and formed a loop 
at the bottom, allowing us to attach a weight. Four different equilibrium cord lengths were 
examined. Equilibrium length, xl, was measured from the top of the clamp to the bottom of the 
loop using a tape measure. We then attached a 0.1008 (± 0.0001) kg weight to the bungee cord 
and dropped the weight from rest. We video-recorded this motion using the application, “Coach 
My Video”, allowing us to extract total stretch length, xtot. Because we sought to predict an 
appropriate equilibrium cord length when provided with a maximum stretch length, we plotted xl 
versus xtot and fit the data with a linear function, xl = 0.306(± 0.005) * xtot. Thus, according to 
our model, for every 1.0 m increase in allowed stretch length, an additional 0.306 m of cord 
should be used. 
 
The uncertainty in the slope, 0.306 (± 0.005), yields fairly consistent predictions for equilibrium 
cord length. However, to more rigorously examine the error in our model, we should examine a 
novel maximum stretch length, defined as distance from the drop location to the floor, and use 
our model to predict an appropriate cord length. A weight may be attached to this cord length 
and dropped from rest. If the weight does not contact the floor, the accuracy of our model is 
sufficient for the purpose of the Bungee Challenge. In the current experiment, the most 
significant source of error was observed horizontal motion of the weight during free fall, as the 
weight was not dropped exactly from the location where the cord was tied to the clamp. The 
horizontal motion of the weight resulted in several collisions with the secured tape measure, 
potentially impacting measurements of total stretch length. In future experiments, the weight 
should be dropped immediately above the point of attachment to minimize these concerns. 
Further, future experiments should develop a model to describe changes in the relationship 
between equilibrium cord length and total stretch length with changes in mass. In the present 
experiment, we attached a weight of approximately 100.0 g. While our results accurately 
describe changes in total stretch length with equilibrium length for an object weighing 100.0 g, 
these results cannot be applied to all eggs, which range in mass from 100.0 g to 170.0 g. Future 
experiments should more thoroughly explore changes in our model with changes in mass.  
 
 
  



DIAGRAMS: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1: Experimental set-up and measuring cord equilibrium length. We sought to develop a 
model to describe the relationship between equilibrium cord length and total stretch length. To 
measure equilibrium length, we tied the top of the cord to a horizontal clamp and fashioned a 
loop at the bottom, such that a weight could be attached. Equilibrium length (xl) was measured 
from the top of the clamp to the bottom of the loop using a tape measure. Four different 
equilibrium lengths were examined in the present experiment.  
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Fig. 2: Measuring total stretch length for different cord lengths. To develop a model to 
describe the relationship between equilibrium cord length and total stretch length, we attached a 
0.1008 (± 0.0001) kg weight to four different equilibrium cord lengths. The experimenter 
extended her arm such that the loop in the cord was even with the clamp and dropped the weight 
from rest. We video-recorded this motion using the application, “Coach My Video”, allowing us 
to extract total stretch length (xtot) for each equilibrium cord length. Total stretch length was 
measured from the top of the clamp to the bottom of the loop.  
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QUANTITATIVE DATA AND ANALYSIS 
 
equilibrium length xl (m) 

(± 0.001 m) 
total stretch length xtot (m) 

(± 0.02 m) 
0.314 1.10 
0.402 1.36 
0.592 1.91 
0.704 2.26 

 
Fig. 3: Total stretch length of four different equilibrium cord lengths. We attached a 0.1008 
(± 0.0001) kg weight to four different cord lengths and measured total stretch length after 
dropping the weight from rest. Each equilibrium length (xl) was measured five times, and these 
measurements were averaged. The largest standard deviation of the individual xl values is 
reported as the uncertainty associated with xl. For each equilibrium length, total stretch length 
(xtot) was measured five times, and these measurements were averaged. The largest standard 
deviation of the individual xtot values is reported as the uncertainty associated with xtot.  
 
 

 
Fig. 4: Equilibrium length versus total stretch length of a bungee cord. We sought to 
develop a model to predict an appropriate equilibrium length when given a maximum total 
stretch length. Therefore, equilibrium length, xl, versus total stretch length, xtot, was fit with a 
linear function. The y-intercept was set to zero. The slope, 0.306 (± 0.005), indicates that, for 
every 1.0 m increase in maximum stretch length, an additional 0.306 m of cord length should be 
used. Uncertainty in slope was obtained by Excel regression analysis. 
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Primary Quantitative Results 
 
Our primary result was a model of equilibrium length, xl, as a function of total stretch length, xtot. 
As we prepare for the “Bungee Challenge”, it is important to understand the degree to which a 
given cord length will stretch to avoid egg breakage. To develop our model, we attached a 
weight to our bungee cord and dropped the weight from rest. The total stretch length of the cord, 
xtot, was measured for four different cord lengths and compared to the equilibrium length, xl. We 
then fit xl versus xtot with a linear function to obtain our model. Uncertainty in the slope was 
obtained by Excel regression analysis. 
 
xl = 0.306(± 0.005) * xtot 
 
Quantitative Error Analysis 
 
Because the relationship between equilibrium length and total stretch length remains 
uncharacterized, we could not compare our model to an accepted value. Thus, we can only 
examine the uncertainty in our value and suggest a test of our model. The uncertainty in the 
slope, 0.306 (± 0.005), yields reasonably consistent predictions for equilibrium cord length. For 
example, if the maximum acceptable stretch length is 5.0 m, the minimum and maximum values 
for equilibrium cord length are as follows: 
 
xl, min = 0.301 * 5.0 m = 1.50 m 
 
xl, max = 0.311 * 5.0 m = 1.56 m 
 
Thus, our model yields fairly consistent predictions for equilibrium length, with maximum and 
minimum estimates differing by only 6.0 cm for a stretch length of 5.0 m. However, to provide a 
more objective test of the error in our model, we should examine a novel maximum stretch 
length and use our model to predict a corresponding equilibrium length. A weight may be 
attached to this cord length and dropped from rest. If the weight does not contact the floor, the 
accuracy of our model would be validated for the purpose of the Bungee Challenge. 
 
In the present experiment, our method of dropping the weight from rest is a significant source of 
uncertainty. Because the weight was not dropped exactly from the location where the cord was 
tied to the clamp, it exhibited slight horizontal motion in addition to vertical motion, resulting in 
several collisions with the secured tape measure and potentially impacting measurements of total 
stretch length. In future experiments, the weight should be dropped immediately above the point 
of attachment to minimize these concerns. Additionally, inadequate resolution in the videos used 
to extract total stretch length measurements was a source of uncertainty. In future experiments, 
slow-motion cameras should be used to increase accuracy and reliability of dynamic, total stretch 
length measurements.  
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