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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 lab a raw egg will be used along with thin, black cords to 

exemplify a bungee jumping situation. In order to understand the properties of this thin, stretchy 

“bungee” cord, in this lab we find a spring constant, k, we do so by testing how the string holds up when 

different masses were hung on it. If you think of the bungee cord as acting as a spring, then we can say 

that the force of gravity on the weight is equal to the force of the spring acting on the weight form the 

cord. We hung the masses off of four different lengths, and at each length we hung three different 

masses. If our bungee cord is thought of as a spring, then its k value should be independent of the cords 

length or the mass of the object hanging off of it. We measured the equilibrium length of our cords 

before hanging anything on it, then once the masses were placed, how much the cord stretched was 

recorded. The three different masses used can be seen in Figure 2. The three different lengths of cords 

used were 1.18 m, 0.98 m, 1.02 m, and 0.35 m. using the displacement of the cords with the mass these 

displacements occurred at, we were able to calculate k, assuming that the force of the spring is equal to 

the weight of the mass. By graphing Weight vs. Displacement, we were able to find the Spring Constant, 

K, of our bungee cord, which is the slope of the linearized trendline on this graph. Our k is 2.40 ± 0.2. 

 

 
Figure 1: Calculating K Using Cords and weights. Although only 3 different cord lengths are displayed in 

the diagram above, four different bungee cord lengths were used. Only weight 1 is displayed in the 

diagram above, but at each cord length, three different weights were hung, and how much the cords 

stretched from equilibrium was recorded. This information was then used to calculate k. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Our value of interest here is the slope of Figure 4, which represents the Spring Constant, K, of our 

bungee cord. We can use information like this to calculate how long our bungee cord needs to be for the 

bungee jump. 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 calculate k using force 
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Figure 2: Calculated Ks at different masses.  As 
the amount of mass that was hung on the cord 
was increased, the displacement or ΔX of the 
cord also increased, causing k to become smaller 
as the mass got larger. K was calculated 
assuming that the total net force on the mass 
was its weight and the force of the cord, which is 
thought to be acting as a spring. 

Mass (Kg) K (±1.5) 

0.06 3.22 

0.08 3.09 

0.1 2.69 

Weight (N) Displacement (±0.11) 
(m) 

0.59 0.22 

0.74 0.28 

0.98 0.44 

Figure 3: Different Displacements 
Associated with Different Masses.  Masses 
were converted into weight, by multiplying 
by g. All cords were measured for their 
equilibrium length, once the weight was 
placed on end the stretched cord length 
was recorded, this difference in length is 
the displacement. Notice that with heavier 
masses, the displacement also got bigger 
since they exert more force. 

Figure 4: Weight (N) vs. Displacement (m).  
The different weights were plotted on our y 
axis, with the displacements on the x axis, 
here we can clearly see the trend of heavier 
masses causing there to be larger 
displacements. There is a linearized 
trendline on the graph, whose intercept is 
set to 0, the quadratic equation for this 
trendline is displayed next to it.  



equations, which can be seen in figure 2, but we were also able to find K by graphing weight against 

displacement.  

The value of K is 2.40 ± 0.02. The uncertainty value was obtained using Excel Regressional Analysis. We 

can lower the uncertainty value if we had taken into account that over time the cord will get stretchier. 

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 

long our bungee cord needs to be for a certain mass and then we can bungee drop that mass to test to 

see if the proper bungee cord length was calculated.  

The k we have from our graph and the calculated k don’t match up, so we realize that looking at this 

system as a spring and a weight may not be the best way to study the properties of the cord. This means 

that we should find another way to figure out how we can more accurately predict the length of the 

cord we need for our egg bungee drop. A good way of predicting how to do this, is to look at the bungee 

drop system as conserving work and energy, this means not just looking at the system as a mass on a 

spring. Doing another experiment to find out the properties of the cord through another way will help 

us better predict how long our cord needs to be for a bungee drop. 

 

 

 


