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Using Various Masses and the Resulting Change in Length to Find a Bungee k 
Value 

 
 In this experiment, we attempted to find the constant or k value of a specific 
bungee cord. The goal is to define one of the qualities of the cord by determining how 
much the cord stretches when different amounts of force are acting on it. Assuming that 
the bungee cord has properties similar to a spring and using Hooke’s Law (F = kx), the 
constant k can be calculated and the behavior of the cord can then be better predicted for 
future uses. The bungee cord was suspended from a metal bar and two knots were tied, 
one to create a loop to hang it from the metal bar and the other knot to create a loop to 
hang weights off of. By adding known masses to the suspended cord and measuring the 
initial, equilibrium length and final lengths, we can determine the change in length due to 
a various weights. This can be done for both the doubled up bungee where the top and 
bottom loops are, as well as for the main portion of bungee cord. The loops and the main 
length were measured separately because they were expected to behave differently. The 
loops included the knotted portions of the bungee, so that the main portion of bungee 
starts after the end of the top knot and stops before the beginning of the bottom knot. 
Possible sources of error include human error when measuring length and that the cord 
was stretched out and potentially behaving differently from the beginning to the end of 
the experiment. The results show the main length of bungee has a k value of 2.24 N/m 
(±1.47 N/m), the top loop has a k value of 153.38 N/m (±30.7 N/m), and the bottom loop 
has a k value of 133.4 N/m (±38.6 N/m). We determined the k values by calculating the 
weight using the mass and acceleration due to gravity, calculating the change in length, 
and then plotting these values to determine their relationship. 
 

 
Fig. 1: Setup of the Bungee Cord and Masses in Order to Find Bungee k Value. Two knots 
were tied in the bungee cord, one to suspend it from and one to attach the masses being tested. 
Lengths of the top loop, the main piece of cord, and the bottom loop were measured initially and 
then each time a different mass was added. 

Mass	Suspended	(10.0g,	20.0g,	50.0g,	
100.0g,	150.0g,	and	200.0g	were	
tested)	

Top	Loop		

Main	Length	
(starting	after	the	
bottom	of	the	top	loop	
knot	and	ending	
before	the	start	of	the	
bottom	loop)	

Bottom	
Loop	



 
 
Mass (kg) 

(±0.001 kg) 
Weight (N) 
(±0.001 N) 

∆x Top Loop 
(m) 

(±0.001 m) 

∆x Main String 
(m) 

(±0.001 m) 

Bottom Loop x3 
(m) 

(±0.001 m) 
0.010 0.098 0.001 0.018 0.001 

0.020 0.196 0.002 0.037 0.001 

0.050 0.491 0.004 0.110 0.005 

0.100 0.981 0.006 0.299 0.006 

0.150 1.472 0.009 0.626 0.012 

0.200 1.962 0.013 0.954 0.014 

Fig. 2: The Change in Length of the Three Parts of the Bungee After Attaching Various 
Masses. The measures of uncertainty were estimated based off of limitations of precision when 
determining mass with a scale and limitations of precision when measuring distances with a 
measuring tape, which goes out to millimeters. 
 
 
 
 

 
Fig. 3: The Change in Length Vs. the Weight Acting on the Bungee. The model y = 2.2411x, 
shows that the constant, k, is 2.24 N/m. The measure of uncertainty is ±1.47 N/m, which was 
determined by the standard deviation of the k value calculation for the bungee at each weight. 
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Fig. 4. The Change in Length Vs. the Weight Acting on the Bungee Loops. The models y = 
153.38x and y = 133.4x show that the constants for the top and bottom loop are 153.4 and 133.4, 
respectively. The uncertainty for the top loop is ±30.7 N/m and the uncertainty for the bottom 
loop is ±38.6 N/m. The uncertainties were determined using the standard deviations of the k value 
calculations for the bungee loops at each weight. 
 
 The experimental value of interest was the constant, k, relating force to change in 
length of the main length and the doubled up, knotted loops of the bungee cord. We 
assumed that the bungee cord would behave like a spring, and plotted change in distance 
vs weight to get the model. Hooke’s Law F = kx, shows that the coefficient in the models 
is equivalent to the constant k if the bungee acts like a spring. The large measures of 
uncertainty, ±1.47 for the main length of bungee ±30.7 N/m for the top loop  ±38.6 N/m 
for the bottom loop, show that the data collected does not fit the straight-line model that 
would represent behavior of a spring. The bungee cord data is greater than the linear 
model at lower weights and lower than the linear model at higher weights. It would be 
better represented by a different function. Also, the loops behaved much differently than 
the main length of bungee. The bungee was doubled in the looped sections and it was a 
much shorter length of bungee being tested. A next step could be to test different lengths 
of bungee to see what effect initial length has on the distance stretched. Sources of error 
include the bungee cord becoming “broken in” by being stretched out throughout the 
testing process and inconsistencies or errors in judgment when we were measuring the 
lengths with a ruler.  
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