
Predicting the Properties of a Bungee Cord

Understanding how Bungee Jumping works is very important, so that when it is applied in real life, the 
people involved can be safe. In a later 
exemplify a bungee jumping situation
cord, we conducted an experiment 
Theorem. We used cords of various lengths and at each length we hung different masses, these masses 
were each dropped from rest from a certain distance
length of the cord with mass was recorded, al
Using a camera, we recorded the mass drop from rest, and then recorded the maximum displacement of 
the cord. According to the CWE theorem, the potential energy done by the cord at the maximum 
distance travelled by the mass should equal the potential energy of the mass when dropped from rest. 
This means that by analyzing k at different weights
mass and a height, we should be able to use our k analysis to 
be. The three different masses used can be seen in Figure 2. The 
were 0.64 m, 0.46 m, 0.78 m, and 0.
drop and the height of the drop, we were able to calculate k
energy can be seen in Figure 3. By graphing 
K, of our bungee cord, which is the slope of the 
19.6 N/m. This uncertainty value was obtained using Excel Regressional analysis.

 

 

 

 

 

 

 

Figure 1: Finding k at Different Masses and Lengths
bungee cord as demonstrated in step 1 of the diagram above; they were hung from four different 
cord lengths. Then one person lifts the weight up to a certain height and lets the weight fall. The H in 
the diagram represents height of the drop. The maximum position reached by the weight 
measured through use of camera technology since the drop was too quick for the eye to notice.
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Predicting the Properties of a Bungee Cord Part 2 

Understanding how Bungee Jumping works is very important, so that when it is applied in real life, the 
people involved can be safe. In a later lab a raw egg will be used along with thin, black cords to 
exemplify a bungee jumping situation. In order to quantify the properties of this thin, stretchy “bungee” 

we conducted an experiment and analyzed the results from it using the Classic Work En
We used cords of various lengths and at each length we hung different masses, these masses 

were each dropped from rest from a certain distance, as seen in Figure 1. For each trial, the equilibrium 
length of the cord with mass was recorded, along with the length of the cord without the mass on it. 
Using a camera, we recorded the mass drop from rest, and then recorded the maximum displacement of 

According to the CWE theorem, the potential energy done by the cord at the maximum 
travelled by the mass should equal the potential energy of the mass when dropped from rest. 

This means that by analyzing k at different weights and different height drops, when given a certain 
uld be able to use our k analysis to find how long our bungee cord needs to 

. The three different masses used can be seen in Figure 2. The four different lengths of cords used 
m, and 0.56 m. Using the displacement of the cords, the mass used for the 

, we were able to calculate k, the K values for each m*g*h potential 
. By graphing Δ X2 versus PE*2, we were able to find the Spring Constant, 

K, of our bungee cord, which is the slope of the linearized trendline on this graph. So our k value is 9.8 
This uncertainty value was obtained using Excel Regressional analysis. 

Finding k at Different Masses and Lengths. Three different masses were hung on the 
step 1 of the diagram above; they were hung from four different 

cord lengths. Then one person lifts the weight up to a certain height and lets the weight fall. The H in 
the diagram represents height of the drop. The maximum position reached by the weight 
measured through use of camera technology since the drop was too quick for the eye to notice.
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Understanding how Bungee Jumping works is very important, so that when it is applied in real life, the 
lab a raw egg will be used along with thin, black cords to 

the properties of this thin, stretchy “bungee” 
and analyzed the results from it using the Classic Work Energy 

We used cords of various lengths and at each length we hung different masses, these masses 
For each trial, the equilibrium 

ong with the length of the cord without the mass on it. 
Using a camera, we recorded the mass drop from rest, and then recorded the maximum displacement of 

According to the CWE theorem, the potential energy done by the cord at the maximum 
travelled by the mass should equal the potential energy of the mass when dropped from rest. 

, when given a certain 
find how long our bungee cord needs to 

different lengths of cords used 
, the mass used for the 

, the K values for each m*g*h potential 
, we were able to find the Spring Constant, 

So our k value is 9.8 ± 

Three different masses were hung on the 
step 1 of the diagram above; they were hung from four different 

cord lengths. Then one person lifts the weight up to a certain height and lets the weight fall. The H in 
the diagram represents height of the drop. The maximum position reached by the weight was 
measured through use of camera technology since the drop was too quick for the eye to notice. 
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Our value of interest here is the slope of Figure 4, which represents the Spring Constant, K, of our 
bungee cord. We can use our k and the potential energy of our bungee jump to calculate how long our 
bungee cord needs to be. It’s important to understand how to use this information to create a safe 
bungee cord for bungee jumping so that no one gets hurt while bungee jumping. We were able to 

Figure 2: Displacement of Dropped Weights.  ΔX 
is referring to the displacement of the cord from 
equilibrium and Height is referring to the height 
of the drop. As the amount of mass that was 
hung on the cord was increased, the 
displacement or ΔX of the cord also increased. 
The height of the drop was not as consistent as 
it should have been.  

Mass (Kg) 
 

Δ x (m) 
± 0.018 

Height (m) 
± 0.016 

0.075 0.22 0.44 
0.1 0.23 0.52 

0.13 0.28 0.44 

PE Gravity (J) 
±0.014 

K (N/m) 
±2.17 

0.43 17.4 
0.64 16.8 
0.33 13.4 

Figure 3: Calculated Ks with Associated 
Potential Energy Due to Gravity.  Values of 
K were calculated using potential energy 
equations. Potential Energy due to gravity 
was calculated by doing 
mass*gravity*height for each drop. There 
isn’t any noticeable pattern between the 
potential energy and K values, despite the 
standard deviation for the K being not too 
high. 

Figure 4: Δ X2 (m2) vs. PE*2 (J). Potential Energy was multiplied by 2 and these values were plotted on our y 
axis, with the displacements on the x axis, although there isn’t a clear trend to be seen, the linearized 
trendline makes it appear as if there is. We were able to use the trendline to obtain a quadratic equation 
that gives a quantitative way to compare potential energy and displacement. The uncertainty value for our 
slope 9.8 is ±19.6. 



calculate k using the CWE theorem but we were also able to find K by graphing displacement against 
potential energy.   

The value of K from the graph is 9.8 ± 19.6 N/m. The uncertainty value was obtained using Excel 
Regressional Analysis. We can lower the uncertainty value if we had taken into more data points instead 
of just three different data points. We could’ve tried different drop heights and masses to give us wider 
variation of data. The knots tied at the beginning and ending of the cord were not taken into account 
during the calculation of the length of the cord, this can change the displacement and possibly lower the 
uncertainty value. 

It’s hard to determine in a situation like this whether our value is acceptable because we don’t know the 
accepted k value of our bungee cord. The accuracy of the value of K can be tested by calculating how 
much a certain mass will be displace when dropped from a certain height and then we can bungee drop 
that mass to test to see if we were able to calculate the proper length bungee cord.  

The k we have from our graph and the calculated k don’t match up, however we can see that the 
uncertainty value for the k from the graph is really high and the calculated k value falls within the 
uncertainty value. This means that we should have probably taken more data points, so that we could 
have found a better k value from our graph. For the upcoming Bungee Jump, calculate the potential 
energy and use the calculated K value to find the displacement. Use the displacement to see how long 
our cord can be to give enough space for the displacement to take place.  

 

 

 

 


