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Investigating the Dynamic Behavior of a Bungee 
 The purpose of this lab was to continue our investigation into the behavior of a bungee 
cord. By being able to model the behavior of a bungee cord, we hope to be able to accurately 
determine the length of bungee cord required to drop an egg from a given height without it 
breaking on the ground. In our last experiment, we investigated the spring-like qualities of our 
bungee cord and were able to come up with an equation that would allow us to find the spring 
constant of a bungee cord of a certain equilibrium length. While this is an interesting model, the 
actual egg drop will not be static like when adding a mass to a bungee cord in equilibrium; 
rather, in our actual egg drop the bungee will be dynamic because the egg is actually being 
dropped. 
 
 In order to have a better model of our bungee cord, we decided to look at how it behaves 
in a dynamic experiment. For this experiment, we attached a mass to the end of our bungee cord, 
and dropped it from the point at which the other end of the cord was attached to the crossbar. We 
adjusted the height of the crossbar so that when the mass was dropped, it fell very close to the 
floor, but did not actually touch it. This was done with three different equilibrium lengths of 
bungee cord, and three different masses at each length. By doing this we hoped to create a model 
that would allow us to determine how much bungee cord to use to drop a given mass a given 
height and it come close to, but not touch the ground - which is the goal of the egg drop 
experiment.   
 
 
 
 
 
 
 
 

 
By graphing the different equilibrium lengths and corresponding drop heights for each 

mass, we were able to get mass dependent equations that would allow us to put in a given height 
and find the length of cord to use. However, each of these equations is only valid for that mass. 
In order to be able to plug in a different mass, we graphed the slopes of all three of those graphs 
versus their corresponding masses, and we graphed the y-intercepts of those graphs against their 
corresponding masses. By doing this we were able to get an equation that relates mass and slope, 
Y = -2.061X+ 0.5519. By plugging in a given mass for x, we can calculate the slope of the 
equation that relates height and cord length. We were also able to find an equation, Y = 0.2851X 
- 0.1129, that relates mass and y-intercept. By plugging in a given mass we can find the y-
intercept of the equation that relates height and cord length. By combining these equations, we 
can determine the length of bungee cord, L, to use to drop a mass, m, from a certain height, h, as 

Mass 

Bungee 
Floor 

Crossbar Diagram 1: A mass was attached to a 
bungee cord, which was attached to a 
crossbar. The mass was dropped from rest 
from the crossbar, and the height of the 
crossbar adjusted so that the mass came 
close to, but did not hit the floor. This was 
done with three different equilibrium 
lengths of bungee cord, and three different 
masses per length. 
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L= (-2.061m + .5519)h + (.2851m - .1129). While we need to further test the efficacy of these 
equations, we hope they will serve as accurate models that we can use for our egg drop. 
 
Mass 
(kg) 

Equilibrium Length 
(m) 

Height Dropped 
(m) 

Slope Y-Intercept (m) 

.0912 .214 .827 .363 ± .0028 -.08723 ± .0043 
 .440 1.458   
 .675 2.097   
.118 .214 .934 .3113 ± .0036 -.07828 ± .0065 
 .440 1.675   
 .675 2.4155   
.1322 .214 1.045 .2777 ± .0007 -.07584 ± .0015 
 .440 1.855   
 .675 2.705   
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Equilibrium Length vs. Height Dropped for Multiple Masses
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Y = 0.363*X - 0.08723

Y = 0.3113*X - 0.07828
Y = 0.2777*X - 0.07584

.0912 kg Mass

.118 kg Mass

.1322 kg Mass

Graph 1: The height we had to drop 
the weight from so that it would not 
hit the floor increased as we increased 
the equilibrium length of the cord and 
the mass attached to the cord. These 
equations would allow us to 
determine the length of cord to use in 
order to drop the corresponding mass 
from a given height. 

Table 1: As the equilibrium length of the cord and the mass attached to it increased, we had to increase the height we 
dropped the mass from. As our mass increased, the slope of our equations in graph 1 decreased, and the corresponding y-
intercepts increased. These slopes and y-intercepts were graphed against their corresponding masses in graphs 2 and 3, 
respectively, so that we could create equations that would give us the slope and y-intercepts we should use in an equation 
such as in graph 1, given a certain mass. Standard error was determined using linear regression analysis. 
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 The equations found in graph 1 are very close approximations of our data; however, they 
are only valid for those three masses. By finding the equations in graphs 2 and 3, we are able to 
calculate what the slope and y-intercept of a line such as in graph 1 would be, using a different 
mass. Thus, given a certain mass, m, and a given height, h, we can determine the equilibrium 
length of cord to use, L, using the equation L= (-2.061m + .5519)h + (.2851m - .1129). We will 
test the efficacy of this equation by plugging in a new mass and height and dropping the mass 
from that height using the length of cord that we calculated, and seeing if our mass hits the 
ground or just comes close. 
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Graph 2: The slopes of the lines in 
graph 1 were plotted against their 
corresponding masses. This gives 
us an equation that allows us to 
determine what the slope of a line 
such as in graph 1 would be given a 
different mass.  

Graph 3: The y-intercepts of the 
lines in graph 1 were plotted 
against their corresponding masses. 
This gives us an equation that 
allows us to determine what the y-
intercept of a line such as in graph 
1 would be given a different mass.  


