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average length un-stretched li (m) spring constant k (slope) (N/m) 

0.820714286 1.3944 

0.515714286 1.9247 

0.387142857 2.6524 

 

 

 

y = 9.044x2 - 13.825x + 6.6493
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Fig. 01: Cord-weight system: 
The diagram shows the weight 
attached to the cord before it is 
dropped, at its equilibrium 
position, and at its amplitude of 
oscillation. Length was varied 
for different trials. 

Graph 01: This graph shows the average length un-stretched of the cord vs the slopes of the 
graphs used in our previous lab report, which represented the spring constant. The equation of 
the curve of this graph is a general formula for “k”, the spring constant of the cord, in terms of li. 



Experiment Summary  

 

How can we use what we learned about the spring constant during the last section of the Bungee 

Lab to determine the appropriate length of cord to use for a drop of any height?  

 

Using energies, we came up with the equation mghi = (1/2) kx2 + mghf. When we 

substitute in our variables, this equation translates to mgl = (1/2) [k (l – li)2] where 

“li” is the length of bungee cord needed in order for the cord to stretch a distance “l”  

(hf – hi).  

 

Having derived a general formula for finding the length of the cord needed, we needed an 

expression to substitute in for k to make the equation solvable. Using the slopes of the three 

graphs of X vs mg at the three lengths of un-stretched cord from our first experiment, we 

created a graph of li vs k where “li” is the length of un-stretched cord. The equation of this 

curve is a formula for finding k, and is k = 9.044x2 – 13.825x + 6.6493. 

 

We substituted the formula into our equation for finding the length of un-stretched cord needed 

for certain heights dropped. The resulting formula is: 

 
mgl = (1/2)(9.044li2 – 13.825li + 6.6493)(l – li)2 

 

Now, given a height and a mass, we can find the proper length of cord appropriate to use.  
 

To test this equation, we plugged in a mass of 0.1 kilograms and a height of 1.85 meters (a little 

less than the height of the stand on the table). We found that a length of 0.502 meters of cord 

should be used for this height. We then tested this on our stand with 0.502 meters of cord and 

100 grams of weight. Dropping the weight from the top of the stand, we observed it come close 

to the hitting the ground, but it did not hit the ground. Therefore, our equation worked, with an 

estimated uncertainty of +/- 10cm from observation. The percent difference is +/- 5.41%. 

 

This uncertainty could be the result of friction in the cord, the cord stretching out a bit, or 

rounding decimals in the calculations. 

 

Then main takeaway from this lab was learning how spring constants change for different masses 

and lengths of the same cord. This is important because people in the real world do this on a 

larger scale for bungee experiences that involve a high level of risk if the calculations are not 

done well. The next step is going to be running our trial during the egg drop challenge.  

 

On my honor, I have neither given nor received any unacknowledged aid on this 

assignment. 
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