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Egg Drop Lab 2 – Varying Length  

 During this lab period, we wanted to check how well our first experiment 

predicted the length a bungee cord will stretch when a mass, m, is dropped. We used 

the CWE theorem to find determine how much length, L, of cord our equation would 

predict is required to have the mass fall from a height, y, to a certain height, ɛ, above 

the floor. We know that before the mass is dropped, it has gravitational potential energy 

and no KE, and when it reaches its lowest point, it will have the potential energy of the 

cord and gravity and no KE. So we found the potential energy function, based off our 

equation of the force of the cord we got from week one, to be PE(L)= .908L-.85(y-ɛ-L)1.74. 

Hence using the following equation, mgy = mgɛ + .908L-.85(y-ɛ-L)1.74, after choosing our 

y and ɛ we could find the length of cord needed to have the cord stretch to a height of ɛ.  

 We fixed our y at 165 cm and our mass at 100g. Then for 4 different ɛ: 30, 40, 

50, and 60 cm, we found the predicted length required. We then dropped the mass 

three times and recorded how far it actually fell. The precision of our experiment was to 

the tenths places in centimeters. Our experiment is repeatable, due to the 

measurements only being looking at the measuring tape with a slow motion video. The 

experiment was extremely accurate, our worst trial had an error of only 6%. Looking at 

only the first drop, the error decreases to 3% and only the first trial will count on the day 

we drop the egg.  

 

 

 

 

 



 

Figure 1 – Set Up: We taped a measuring tape (yellow line) to our bar and recorded 

how low the mass (black box) fell when dropped from rest at 165cm. We calculated for 

each ɛ how long, L, the bungee cord (orange line) should be to stretch that much.  

 

 

 

 

ɛ (cm) 
± 1cm 

L predicted 
(cm) ± 1cm 

Trial 1 
 (cm) 
±1cm 

Trial 2 
 (cm) 
±1cm 

Trial 2 
 (cm) 
±1cm 

Average 
(cm) ±1cm 

Standard 
Deviation 
(cm) ±1cm 

Average 
% Error 

30 48.0 29.1 28.1 27.1 28.10 1.00 6.33 

40 44.0 39.1 41.1 37.0 39.07 2.05 2.33 

50 40.0 49.1 47.1 46.1 47.43 1.53 5.13 

60 36.6 59.1 58.6 64.1 60.60 3.04 -1.00 

 

Figure 2 – Data: For our four desired epsilons, we used our CWE equation to find the L 

that was supposed to stretch the cord to that epsilon. We ran each predicted length 

three times and found the average distance it stretched to. We had small values for the 

standard deviations and the error was very low.  

 

L 

y = 165cm 

ɛ 100g 



 

Figure 3 – Percent Error: This graph plots the amount of error in the distance stretched 

versus the length of cord used for the first drop. We found that on average as the 

experiment continued each successive drop stretched more than the last. We think that 

was because we had a bad knot technique. You can see that as the cord gets longer, 

there is more error in how close to epsilon the cord will stretch.  

 

The standard error for our graph was .1% from the regression analysis. Hence we can 

be quite certain on the percent error we will find from any length of bungee cord.  

 

Using this knowledge we can use the CWE equation with all of the input data for the 

egg drop and find out what L we would need for the egg to fall to any height ɛ and how 

much error we can expect. So if we want it to drop to some ɛ, we will calculate what 

equilibrium length L we will need. Then from our equation from the graph of errors, we 

can plug in L and find out how far off from ɛ it may potentially drop, and take this into 

account and adjust our ɛ so it doesn’t hit the ground. Since we observed the error 

increased as L increased, we will likely have to choose a larger ɛ than we want.  

error = 0.0013L - 0.0335
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