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In order to get this equation my lab partner and I attached 100 gram masses to various lengths of 
bungees and dropped them. We filmed the mass fall through the air and replayed the frames to find 
distance between the height the mass was dropped from to the lowest point the mass reached. The 
displacement is the difference between the final length reached and the length of the unstretched bungee. 
We repeated this three times for each length of bungee and took the average. We then graphed the length 
of the bungee against a K value we could calculate from the displacement of the mass. We used 
conservation of energy and assumed Hooke’s law behavior. We discovered that in a dynamic setting K= 
(1.57)(1/Length) – 0.28. There was a 2.54 percent error obtained from a regression analysis of the 
coefficient. We also discovered that on average the K from our dynamic system was 0.875 times the K 
calculated from our Bungee 1 experiment.  
 

 
FIG 1 Set-up: The tape measure is hung on the cross pole for ease of measurement. What is being 
measured is the initial length of the bungee and the maximum length the bungee stretches to once it is 
dropped from the of horizontal pole. Note that h=0 at the maximum distance the bungee stretches. We 
picked this to be our height because then we know all of the gravitational potential energy is converted to 
elastic potential energy at this point. The cinematographer uses a filming device and records the mass in 
motion in such a way that the frames can be slowed and the corresponding length on the tape measure can 
be read.  
 
 
 

Mass	m	(kg)	
(±.0001kg)	

Length	
Initial	Li	(m)		
(±	.005m)	

K	Theoretical	
Kt	(N/m)	(±	
3.82%)		

	Average	Final	
Length	Lfave	
(m)		
(±	.05)	

Displacement	
Dx	(m)	(+/-	.05	
m)	

K	Dynamic	
Kd	(N/m)	
(+/-	2.54%)	

Ratio	of	
Dynamic	to	
Theoretical	
Kd/Kt		

0.1	 0.255	 6.71	 0.78	 0.53	 5.50	 0.82	
0.1	 0.420	 4.06	 1.25	 0.83	 3.54	 0.87	
0.1	 0.190	 9.02	 0.56	 0.37	 8.16	 0.90	
0.1	 0.380	 4.49	 1.14	 0.76	 3.87	 0.86	
0.1	 0.270	 6.34	 0.79	 0.52	 5.73	 0.90	
0.1	 0.105	 16.36	 0.31	 0.2	 14.70	 0.90	



FIG 2 K Dynamic Compared to K Static: The K Theoretical value was calculated using the equation K 
= 1.27 *(1/Length) – 0.04 which was obtained from experimentation in the previous lab. The K Dynamic 
value was obtained using data collected in this experiment and the principle of conservation of energy. 
We know that all of the gravitational potential energy is converted to elastic potential energy at h=0. 
Therefore Kd= (m*9.8*Lfave)/ Dx. The table shows that though in theory dynamic K value is less than the 
static K value. On average Kd is 0.875 times Kt. 
 

 
FIG 3 K Obtained in a Dynamic Setting vs. Length: This graph shows that when you have a mass of 
100 g and you graph the calculated K value against the length of the bungee, you have a power 
relationship of K=2.94*L-1.003. This an inverse relationship between length and the K value of the bungee. 	
 
 

 
FIG 4 K Obtained in a Dynamic Setting vs. the Inverse Length of the Bungee: This linearization of 
my data shows that, with a mass of 100g, the K value and initial bungee length have an inverse 
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relationship of K = 1.57x*(1/Length) – 0.28. My uncertainty of my length is ± 0.05 meters because we 
rounded to the nearest half centimeter. I did a regression analysis of my K values and discovered that my 
slope for K had an uncertainty of ±0.04 N/m. This means that K= (1.57)(1/Length) – 0.28 
 
Analysis 

The most relevant result I came up with was the equation (1.57)(1/Length) – 0.28=K. This 
experimental equation of interest is the equation of the line that demonstrates the relationship between the 
length of the bungee and the K value for that specific length.  

From this equation, knowing only the initial length of the bungee and the mass to be placed on it, 
we can calculate the distance the mass will stretch the bungee (Dx) when dropped from height h. With a 
little bit of rearranging, and after plugging in the equation for K in terms of Li you can calculate the 
distance the mass will stretch the bungee knowing only the mass and the length of the upstretched bungee. 
This is relevant to our egg drop experiment, because we know the maximum height it can fall without 
smashing. That height is just the initial length plus the displacement, so I can calculate the length of 
bungee I can have so that Humpty Dumpty (my egg) can travel the most distance without hitting the floor.  

Another interesting result discovered in the experiment was the ratio of the K value based on the 
obtained through measuring static systems and the equation obtained through measuring dynamic ones. In 
Bungee 1 experiment my lab partner and I discovered the equation K = (1.27±0.06) *(1/Length) – 0.04. In 
theory, the K value should be the same in a static and a dynamic setting. My lab partner and I found that 
in the lab the bungee in dynamic system had more elasticity than in the static system. The K value in a 
dynamic system was on average 0.875 times the value found in the static system.  This lab was a test for 
the accuracy of my first bungee experiment.  

The source of whatever uncertainty we calculate is the measure’s assessment of what value on the 
tape measure the end of the spring lines up with. We tried to minimize this affect by having the same 
person take the measurements every time, but depending on from what angle the measurer was looking at 
the tape measure from, the results could be skewed. We also did three trials with the same length of 
bungee and took the average displacement. There also might have been irregularities in the bungee.  

 
 
 


