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Bungee 2: Finding Equation to Solve for Length 

 The final goal of this lab is to be able to drop an egg attached to an elastic cord from a given 
height so that it will not hit the ground and break. In the previous bungee lab, we found the spring 
constant for our piece of elastic at a certain length and found it to be 3.6 N/m. We knew that for the 
final drop we would be given the height of the drop and the weight of the egg in its container, but not 
the length that we should make the string so that the egg reaches just above the floor. So in this lab we 
created an equation to solve for the length we should make the string for a given mass and a given 
height. 

To find our equation, we set the gravitational potential energy of the weight at the top of the 
drop equal to the elastic potential energy at the bottom of the fall, and then set the displacement of the 
string as height (h) minus the length of the string(l). The equation that we ended up with was l = h−

 �2mgh
k

 , which calculated the length we should make the string for the weight to stretch to just above 

the surface of the floor. We then dropped different weights from a height of 1.75 meters at the lengths 
of the string given by our equation. 

 After recording the length that the string stretched to with the different attatched masses and 
comparing it to the ideal stretch value, 1.75 meters, we found that our equation was able to 
approximate the ideal length of the string with an error value of 0.74%. This means that we know that at 
a height of 1.75 meters our equation can calculate the correct length of the string within 0.74%. When 
we graphed our percent error against the mass we noticed a steep upward trend in the percent error as 
the masses increase. We are not terribly worried about this because the as the masses increased, the 
mass stretched to farther and farther above the surface of the floor. It may be beneficial for us to have 
this wiggle room so that we can be sure our egg will not hit the floor on the final drop. If the mass got 
closer to the ground as the mass increased, we would be more worried. However, this is still something 
to look into during our next lab. 

 Our equation, 𝑙𝑙 = ℎ −  �2𝑚𝑚𝑚𝑚ℎ
𝑘𝑘

, will be a very helpful tool to use in our final drop. However, we 

found that our equation became more unreliable as the masses increased and also as the height 
increased. Our greatest possible source of uncertainty would be that we have not yet accounted for the 
change in the k values as the length of the string changes, so we must factor in these fluctuating 
variables before we can use the equation for the final drop of the egg.  

 Although in this lab we were able to generate an equation that calculated the length of the 
string needed to keep a given mass from hitting the ground and it was very accurate in our tests, we 
must investigate further before we can trust our equation for the final drop of the egg. This may include 
developing a ratio or an equation to predict the k value at a given length of the string, or factoring our 



error value into the length of the string at larger masses to account for the increase in error as the mass 
increases. 

 

Figure 1: Diagram. When testing our equation for the length of the string we tied a knot at a the length 
of string determined by our equation and dropped it from a height of 1.75 meters hoping that the 
bottom of the mass would reach just above the surface of the floor. 

 

Figure 2: Data Set for Length Equation Tests.  We used the equation given above to calculate for the 
length of the string at different heights which is given by the column labeled “Length of String”. We 
found the “Test at Length” by subtracting .19 from the Length of String, because the mass was 19 
centimeters long. We assumed that the length of the string would have an error value of ±.04m due to 
human error in measurement and that our mass would have an error value of ±.0017 due to the added 
mass of the tape we attached to the mass to keep it from falling off the holder. The absolute value of our 
percent error values got progressively larger as our masses increased but this did not worry us too much 
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0.05 9.8 3.36 1.04 0.85 1.745 -0.29 
0.07 9.8 3.36 0.91 0.72 1.74 -0.57 
0.09 9.8 3.36 0.79 0.60 1.77 1.14 
0.1 9.8 3.36 0.74 0.55 1.72 -1.71 

0.12 9.8 3.36 0.64 0.45 1.71 -2.29 
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because at the final drop it would not be problematic if the egg came a few centimeters short of the 
floor. The average percent error value we ended up with was 0.74%. 

 

  

Figure 3: Mass vs. Percent Error Graph. This graph shows the mass plotted against the absolute value of 
our percent error. We found the percent error by subtracting the observed stretch length from the actual 
stretch length and divided by the actual length.  

 

In this lab we compared our experimental value, the height to which our mass dropped, to our expected 
value, 1.75 meters (the height of the drop), to find our error value: 0.74%. This error value represents 

the reliability of our equation, 𝑙𝑙 = ℎ −  �2𝑚𝑚𝑚𝑚ℎ
𝑘𝑘

, to calculate the correct amount of bungee slack to allow 

our masses so that they will not hit the floor. With an error value this small, it is clear that our equation 
is reliable for the height at which we tested it. However, the height that we will be dropping the egg 
from during our final drop will be much greater than 1.75 meters and this may vary our results, which is 
something we will look into during the next bungee lab, along with investigating why our equation is less 
reliable at higher masses. 
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