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Modeling the k-value of a Bungee Cord with an Egg  

 

 We are tasked with having an egg survive a bungee jump, and using our spring equations to model the movement 

of the bungee is our initial approach to this problem. Therefore we hope to be able to find an approximate k value for our 

bungee cord. We hung masses from the bungee and measured how much it stretched, and when faced with the dilemma 

of the data not fitting into a linear fit, we decided to use a smaller range of weights but with varying lengths of cord. We 

ended up getting an inverse exponential fit of 𝑘 = 2.2𝑥−1.065, which seems fairly logical. The fit itself is not the most 

precise, but it looks promising. The maximum error we received of 0.015N/m is not very large compared to our expected 

k value of 0.23N/m at a length of 8.5m, and the error should be smaller as the length grows larger, meaning it is probably 

only a fraction of that. For our next steps I think it might be best to see how much the cord stretches in comparison to its 

equilibrium position in terms of its total length as this would allow us to find the right amount of cord to use so the 

stretched cord doesn’t hit the ground and would give us a better idea of the appropriate x value to use to find our relevant 

k value. 

 

Fig#1: Setup 

 

The mass hanger was hooked on the bungee string 

which was then fastened at the top. Distance was measured from the 

top to the point where the string was connected to the mass hanger. 

 

 

 

 

 

 

 

Fig#2: Table 

+/- 0.5cm +/- 0.005m +/- 0.005m +/- 0.005m +/- 0.005m

m (g) x (cm) m(kg) x (m) m(kg) x(m) m(kg) x(m) m(kg) x(m)

0 43.5 0.00 0.435 0.00 0.910 0.00 0.275 0.00 0.605

50 50.0 0.05 0.500

80 57.0 0.08 0.570

100 63.0 0.10 0.630 0.10 1.525 0.10 0.590 0.10 1.090

120 70.0 0.12 0.700 0.12 1.675 0.12 0.635 0.12 1.190

140 77.5 0.14 0.775 0.14 1.835 0.14 0.680 0.14 1.295

170 90.0 0.17 0.900

200 106.0 0.20 1.060  

A table with the data we recorded. The 4 columns on the left were the initial tests, and the three other pairs of columns 

are more concentrated trials where the weights added to the bungee were the expected weight range of our eggs. The 

difference between trials were the initial length of the bungee without any weight added, as the length appears to 

influence how much the weight stretches it. 
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Fig#3: Graph 1 

 

Graph of the first set of data. Clearly non-linear which calls into question the usefulness of modeling a bungee cord using 

spring equations. However, it does appear to be linear within the range of an egg’s mass (.10-.17), which is why we are 

interested in modeling the bungee cord in the first place. We then tested how the slope looked within the range for 

different bungee lengths: 

Fig#4: Graph 2 

 

Only four data points is not great but gives a rough idea of how the k value changes based on the length of the bungee 

with a rough estimate of an egg’s weight (.12kg). K was calculated by using the slope of the mass vs length adjusted by 

gravitational acceleration g. This result makes intuitive sense as very short lengths of rubber bands stretch more as a 

ratio of the whole than longer segments. 

Our value of interest was the k value in terms of the length of the bungee with a mass of 0.12 on it. Using the equation 

we found, we find a k value for a bungee at rest at 8.5m (roughly the height we will be dropping the egg from) which is 

k=0.23N/m. 

The error analysis is tricky. The graphs all fit our data very well, but this is largely due to the fact that we only had a few 

values to use to create a line of best fit. Using the min/max method we find that the k values have an error range of up 

to 0.015N/m (the x is in the denominator so its influence on the k error depends on its size). This is minor in the context 

of our value of 0.23. 

X = 11.685m2 + 0.7855m + 0.4339
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