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Bungee #1 Force Exerted by Cord 

 The goal of our experiment was to make conclusions about the force a bungee 

cord exerts. We believed that the force exerted was dependent on the length of cord 

used, so we tested six different lengths. We measured the equilibrium length and then 

we attached eight different masses to the end to measure the change in length, Δx. 

Because the masses were being suspended, by Newton’s second law, we know the 

force exerted by the bungee cord was equal to the magnitude of the force of gravity. 

Hence we were able to plot the force exerted versus the change in length. 

 The best fit trend line for these graphs was the power graph. So for all six 

equilibrium lengths we found an equation of the form FB=k(Δx)s, where FB is the force of 

the bungee, k is the coefficient you multiply by, and s is the power you raise Δx to. Since 

we believed the force of the bungee was dependent on the length, we assume k and s 

depend on the length. When graphing length versus the different coefficients we found  

k = xeq
-0.6 to be the best fit, where xeq is the equilibrium length of the cord. This seemed 

to be in agreement with the simple case of a spring that as the cord increased the 

coefficient decreased. The power however did not seem to have a strong correlation to 

the length of the cord. The best fit was s = 0.93(xeq)-0.06, with xeq representing the 

equilibrium length of our cord. The precision of our experiment was to the hundredths 

place because that was how precisely we measured the change in length. Our 

experiment is very repeatable, because the masses are already labeled and you only 

need measure the change in distance. The most uncertainty in our experiment was the 

formula to predict the power we raise our Δx to, which had the highest uncertainty from 

our regression analysis. 

 

 



 

Fig 1) Set-up – We connected one loop of our bungee (black line) to the top of the 

horizontal bar connected to the desk. We also connected a measuring tape (yellow line) 

to the horizontal bar. Then, after finding the equilibrium length of the cord, we attached a 

mass (black rectangle) to the bottom loop of the bungee and found the change in length.  

 

 

Fig 2) Force of the 20 cm Bungee Cord vs. Change in Length – To find and equation 

relating these two variables, we suspended different weights on different lengths of 

bungee cord. This particular graph is when the equilibrium length was 20 cm. When the 

FB = 0.17Δx0.79
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weight was motionless, we know that the force from the bungee is equal to the negative 

of the force of gravity. We were able to measure the distances each mass stretched the 

length of the cord. So our equation FB = 0.17(Δx)0.79 predicts the force the 20cm of bungee 

cord will produce when stretched Δx centimeters.  

 

 

Fig 3) Force of the 20 cm Bungee Cord vs. Δx.7933 – This is the linearized version of our graph 

above. The regression analysis had the uncertainty for the slope at .6% and the y-intercept at 3%.  

 

 

Equilibrium 
length (m) 

Coefficient (k) 
±0.07 

Exponent (s)  
±0.25 

.200 0.1674 0.7933 

.276 0.1504 0.7346 

.356 0.1166 0.7469 

.394 0.1167 0.7301 

.494 0.1005 0.7240 

.694 0.0810 0.7258 

 

Fig 4) Chart – This chart shows the best fit equations we got from doing our experiment 

at different lengths. The equations we got from experiments were all of the form FB=k(Δx)s. 

y = 0.1559x + 0.0542
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When we had a longer cord, the coefficient was smaller as expected from the more simple 

case of springs. The exponent generally went down as the length increased as well. 

 

  

Figure 5) Coefficient, k vs xeq – This graph shows the linearized data for k = xeq
-0.6, which 

was our best fit for predicting the coefficient k by our xeq. The regression analysis 

confirmed that this was a very accurate way to predict the k in our force equation, 

FB=k(Δx)s.  

    

Our equation of interest that we found from our experiments was FB=k(Δx)s. Which can 

predict the force a bungee cord exerts on a mass based on the change in length.  

 

Each of the variables in the equation are dependent on the equilibrium length of the cord.  

 k = xeq
-0.6 ; uncertainty of .07 

 s = 0.93(xeq)-0.06 ; uncertainty of .25 

So we found that the coefficient is highly dependent on the equilibrium length of the cord, 

while the exponent was not.  

Using this data we can estimate how much force our cord will exert on the egg based on 

how much it is displaced from its equilibrium.  

 

 

k = 1.0248(xeq^-.6) + 0.0017
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