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Determining K constant of Cord in a Dynamic Experiment 

 Shown in the diagram below, we modeled the force exerted by the cord when it is 
extended by a mass of an object hung vertically, based on the equation, Fcord=-k*∆x where Fcord 
is the force exerted by the spring, k is the spring constant of the cord, and ∆x is the displacement 
that the spring extended when mass is added from its original position when no mass is added to 
it.  In the first bungee experiment, we determined a power trendline equation that showed a 
relationship between the equilibrium length of string when no mass was added (x0) and k 
constant (k). This trendline shows the relationship between x0 and k in a static experiment in 
where we measured the equilibrium length when mass was added, but not dropped at some 
height. In this experiment, we performed a dynamic experiment in which we measured the 
maximum distance the cord stretched to when it was dropped at some height with some 
added mass. We used the conservation of energy equation, k=(2*mg*Δh)/x2, where k is the 
spring constant of cord, mg is the force of the exerted by the mass on the cord, Δh is the 
maximum distance the cord extended (hf-hi), x is x2, which is the maximum distance the cord 
extended minus the equilibrium length when mass was added). We derived this equation to solve 
for k by using conversation of energy, in which the potential energy (PEgravity= mg*Δh ) at the 
height we dropped the mass is equal to, PEcord=1/2kx2. With this conservation of energy 
experiment equation, we are able to determine the spring constant in a dynamic 
experiment in where some mass is dropped with an equilibrium cord length at some x0. 
Thus, our goal of this experiment is to determine a trendline, showing a relationship 
between equilibrium length (x0) and K constant. 



 

Figure 1: Diagram of Experimental Setup 

Equilibrium length 
(X0) (m) (±.0002)  K constant of cord (N/m)  Average Amplitude (m)  

0.29 3.34 (±.112) .527 (±.0222) 

0.50 2.08 (±.0378) .949 (±.0220) 
Table 1: Calculated values of the spring constant, k and uncertainty of these values. We determined the 
uncertainty by calculating the k constant for each trial and determining the standard deviation of k for 
all those trials for each equilibrium length, X0. We calculated k by using our conservation of energy 
equation, k=(2*mg*Δh)/x2. The uncertainty at X0 .50m is much lower due to having more trials (11 trials) 
while at X0 .29 m, we only had 5 trials.  



 

Figure 2: Equilibrium length (X0) vs Spring constant, k. This graph represents a power trendline of the 
calculated spring constants at the two different equilibrium lengths we used. The power trendline is the 
best fit line and we can use the equation (k= 1.1439x-0.865) in which k is k constant and x is equilibrium 
length, x0) to determine the displacement, x at some equilibrium length, x0 .  

 

Figure 3: Amplitude (A) vs Spring constant, k. This graph represents a power trendline of the calculated 
spring constants at the two different equilibrium lengths we used. The power trendline is the best fit line 
and we can use the equation (k= 1.1439A-0.865) in which k is k constant and A is the amplitude from 
equilibrium length with added mass to maximum stretched distance of cord when mass was dropped at 
some height) to determine the amplitude at some spring constant, k .  

 

 

 

k = 1.1439x-0.865
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Experimental Summary: 

Through our experiment, we were able to determine our experimental value of interest which is the 
average spring constant (k) of the cord. Determining the k constant is important in our overall bungee 
experiment because afterwards, we are able to determine the displacement of the cord when some 
mass is added to the cord (in our case, the egg with the harness). At equilibrium lengths (X0) .29m and 
.50m, the k constants are 3.34±.112 and 2.08±.0378. Determining the k constant again in this 
experiment is useful because we determined the k constant by dropping the mass instead of measuring 
the equilibrium length when some mass was added (mass was not dropped). In this way, we were able 
to determine the k constant through a dynamic experiment. The equation from figure 1, k= 1.1439x-0.865, 
is important because it shows a power trendline between the k constant and x is equilibrium length, x0. 
The equation from figure 2 is also important, k= 1.1439A-0.865, because this shows a power trendline 
between the k constant and the amplitude. In order to perform the egg drop at some given height and 
mass, we need to determine the amplitude. The full length of stretched cord is stretched equilibrium 
length plus amplitude plus the length of the two knots. 

Error Analysis 

The biggest errors that contributed to our uncertainties of our experimental value of interest, k, were 
assuming the cord is a spring and reading measurements. We used the conservation of energy equation 
model, k=(2*mg*Δh)/x2, which incorporates the spring potential energy equation model, PEcord=.5kx2 to 
determine our k constant for the cord however the cord does have the same elasticity and structure of a 
spring, which is why we had uncertainty in our values of k. Also we also determined k values by the 
Fcord=-k*∆x, to check our k values using the conversation of energy equation. The calculated k values are 
the same, using either one. In addition, we used slowmotionvideo app on our phone to determine the 
maximum distance the cord extended when the mass was dropped. Due to lack of better technology, 
reading measurements from our phone contributes to the uncertainty of our k values. Other errors are 
human error in reading measurements and assuming there was no friction in the cord.  

Also a significant note to add is that although we were able to get a power trendline showing a 
relationship between k and equilibrium length (X0) and another trendline showing a relationship 
between k and the amplitude, we must take into consideration that we only made these trendlines 
from two equilibrium lengths. We did not gather more data at different equilibrium lengths (X0) and 
at different masses added because we had some physical limitations in the lab classroom from our 
experimental setup that prevented us from having more time to gather data at more different 
equilibrium lengths . This is the reason that we were unable to have a linear trendline of force vs 
equilibrium length graph because we didn’t gather data at different masses added, but only at .150 kg 
. A future experiment would be doing the same experimental setup with a better phone and gathering 
more data at different equilibrium lengths and at different masses of the mass added. Also, in the 
future, we can test the accuracy of our model equation (power trendlines) by performing the same 
experimental setup and predicting the displacement of our cord with our model and comparing it with 
the actual displacement.  

 

 


