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Determining an equation for the k constant value of a bungee cord 
 
Introduction 
This lab is 3-part experiment which will lead us to one final test in which we drop an egg 
attached to a bungee cord from a pre-determined height and try to get it as close to the ground 
as possible without hitting the ground. This week we focused on one component of the 
experiment and tried to determine the stretch of the bungee cord by finding the k constant in 
Fspring=-k∆x. Our experimental value of interest was k constant. By finding out how much k 
constant can very based on the length of the bungee cord and the weight attached to it, we 
could then conclude the relationship between mass and the k constant and the relationship 
between the initial length (xi) and k constant.  
 
Methods 
We measured the different k constants by using five different lengths and attaching four 
different weights to those lengths. We measured the intial length of the cord without any 
weight (xi) and the final length of the cord with the weight attached (xf). We took the slope of 
the graph to get our k constant value for each length. We then plotted the relationship of k 
constant against xi values for each mass. 

 
Figure 1: Set-up of experimental method.  



 
Results 
 

xi (m) 
(± 0.001) 

weight 
(N) 

k (N/m) 
 

0.193 0.49 13.20 
0.193 0.69 11.41 
0.193 0.98 9.76 
0.193 1.47 8.69 
0.299 0.49 8.28 
0.299 0.69 7.69 
0.299 0.98 6.06 
0.299 1.47 5.541 

0.75 0.49 3.15 
0.75 0.69 3.07 
0.75 0.98 2.59 
0.75 1.47 2.11 

0.886 0.49 2.94 
0.886 0.69 2.64 
0.886 0.98 2.23 
0.886 1.47 1.74 

Table 1: Found k values for all five different lengths and four different weights. 

 
Figure 2: Found equation for k by using the found k constant based on the hook weight and displacement for each weight and 
length. The equation for  

y = 2.6127x-0.994

y = 2.4126x-0.962

y = 1.9745x-0.958

y = 1.5747x-1.047
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Figure 3: Graphed coefficient 1 of y=2.4126x0.962, which is the first coefficient in Figure 2's hook w/20g equation, versus weight 
(N). Used a linear fit trendline. This is the equation of the first coefficient in our equation of interest.  

 
Figure 4: Used Figure 2's hook w/20g second coefficient and graphed  against weight (N). This gives us the equation that makes 
the second coefficient true in our equation of interest. 

 
 
 
 
 
 
 
 
 

y = -1.0778w + 3.1183
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found 
k 
(N/m) 

calculated 
k (N/m) 

std 
deviation 

13.20 68.46 27.63 
11.41 38.95 13.77 
9.76 23.43 6.84 
8.69 16.62 3.97 
8.28 43.07 17.40 
7.69 26.64 9.47 
6.06 14.86 4.4 
5.54 10.39 2.42 
3.15 31.44 14.1 
3.07 17.83 7.38 
2.59 9.573 3.49 
2.11 6.217 2.05 
2.94 16.50 6.78 
2.64 10.99 4.18 
2.23 6.59 2.18 
1.74 3.78 1.02 

Table 2: Calculated standard deviation between measured k and calculated k. This shows that as the length and weight of the 
cord increases, the standard deviation between found k and calculated k decreases.  

 
 
We used a power fit trend line which gave us the equation k=2.4126xi0.962 for the 69.8 (N) 
weight, which is closest to that of the egg with harness. We then mapped the coefficients as a 
function of mass. When we plot the coefficients as a function of mass, we can produce the 
equation k= (-1.0778w+3.1183)xi-0.2628(w^2)+0.4593w-1.1549.  
 
Discussion 
 
 The equation we found produces results that are unpredictable. Our sources of error are 
the uncertainties in mass (± 0.001 kg) and Δx (± 0.001 m). Our experimental value of interest (k 
constant), has a changing standard deviation, although it does decrease the longer we make 
our bungee cord. This could tell us that if our bungee cord is longer than our longest length (xi= 
0.886m) then our equation could produce accurate results. However, this equation needs to be 
tested again before we can use it for our final bungee cord experiment by taking measurements 
with more weights closer to the approximate weight of the egg with a harness system. 
 


