
 

Determining the Spring Constant of Our Bungee Cord 

 
Diagram 1: Experiment Set-up: Metal device holding the cord was clamped to the table. The cord was tied into a loop and 

attached to the top of the device. Masses were added to the cord at the bottom (small knot was tied, mass holder was tied on, 
and circular masses were added to mass holder – mass holder accounted for in masses in Table 1). Displacement was measured 

using a tape measure that was hooked to the top of the device and pulled down to knot on cord, wherever the masses had 
pulled that knot down to.  

 In just a few short weeks we will be performing the Bungee Jump challenge. In order to 
design our egg drop such that our egg comes out unscathed, we needed to understand some basic 
characteristics of our bungee cord, one of those characteristics being its spring constant which 
determines the relationship between the force applied to the string and its displacement as a 
result of that force. Knowing the spring constant of the cord will allow us to do calculations and 
make predictions concerning aspects of its motion such as how far it will stretch with the egg 
attached, a crucial piece of knowledge for a successful bungee jump. Theory states that  
 

𝐹𝐹 =  𝑘𝑘𝑘𝑘 
 

where F is force, k is the spring constant, and x is displacement of the object with the given force 
and spring constant. To determine the spring constant of our particular bungee cord, we attached 
eight different masses to the end of the cord, calculated the force acting on the cord due to 
gravity (mass multiplied by acceleration due to gravity), measured the displacement of the string 
due to the weight of each of the masses (displacement was found by subtracting the length of the 
cord with no mass attached from the length of the cord with each respective mass attached), and 
then divided our force calculations by our displacements for each weight. The spring constant of 
something like a bungee cord is indeed a constant, and therefore should not change with 
changing force/mass, etc. However, experiments often do not work as perfectly as theory 
suggests they will and we therefore took eight measurements which we would then average and 
find an error for which would give us a high probability that the average spring constant we 
found was close to the actual spring constant of the cord. From the equation above, we see that 
force and displacement should have a linear relationship to one another. As a check on our data 



 

as well as an alternative way of finding k, we plotted force over displacement to see if such a 
relationship existed. We also plotted k over force, which should have given us a completely 
horizontal line, again according the equation above. In both graphs, the value of interest is the 
slope – in the first graph, the slope represents the constant relating the force and displacement 
(the k value). In the second, the slope should be zero, seeing as k should not change – therefore 
the slope tells us how closely our data fits with what the theory predicts. However, in the second 
graph the b value of y = mx + b could also be a value of interest seeing as it should be equal to 
our average spring constant (line should sit at y value equal to k since we are plotting k over 
force, and a constant k would give a horizontal line sitting at the y value it is equal to) 
 
We found a k value of 2.57 in the first graph and 2.53 in the second, with an overall average 
value of 2.60 (when adding in the average of all the calculated k values in Table 1).The slope in 
the plot of k over force was fairly close to zero meaning our data fit pretty closely with what was 
predicted by theory. However, it was not perfect, and we had a standard deviation of 0.29, which 
was representative of our error (0.29 = 11% of average k value in Table 1). It would be good to 
get a smaller error and better fit of our data to what is predicted by theory, so taking more data 
may bring us closer to the actual k value. That is not to say that our current value is not still 
useful – it tells us that the general relationship between force and displacement is 2.60 and will 
allow us to calculated displacement with a given force (the force added when we attach our egg).  
 
Results 
 

Mass m 
(kg) 

Displacement 
x (m) 

Force F (N) k   

0.06 0.069 0.59 2.10 
  

0.07 0.091 0.69 2.67 
  

0.10 0.18 0.98 3.05 
  

0.12 0.25 1.18 2.98 
  

0.15 0.37 1.47 2.75 
  

0.17 0.46 1.67 2.66 Average k:  St. Dev.: 
0.20 0.60 1.96 2.54 2.68 0.29 

 

Table 1: Calculations/Experimental Determinations of Mass, Displacement, and Spring Constant: Mass was given on each of the 
metal weights. Displacement was determined by subtracting length of the stretched string (with the weight) from the length of 
the unstretched string (without weight). Force was determined by multiplying the mass of each weight by acceleration due to 
gravity (9.8 m/s2). K was determined by dividing force by displacement. All K values were then averaged. Standard deviation was 
found in Excel and represents the error in our k value (the k value given in the chart). 

 



 

 
 

Figure 2: Force vs. Displacement: The forces from the table above were plotted over the displacement values from the table 
above. Given that k is the constant which represents the relationship between force and displacement, the slope here should be 
representative of our k value. We already found an average k value in the table above, but wanted to see how/if k determined 
this way was any different. Here k would be 2.57. You can also see that our data fits a linear line fairly well, as predicted by 
theory (given that force and displacement are/should be in direct/linear relationship).  

 

 
 

 
 

Figure 3: Spring Constant vs. Force: We plotted the spring constant calculations from the table above over force to see how well 
our data fit with theory. K, as a constant, should not change with changing force. Therefore theory would predict that when we 
plot k over force, we should get a line that lies along the x axis (completely horizontal) at the y value which represents k. 
Therefore our y intercept here is another way to determine an overall k for our cord. K here would be 2.54. The slope also gives 
us an idea of how closely our data fits with theory predictions. Theory would predict a slope of zero but ours was 0.12. While our 
data does not fit perfectly, I would say that a slope of 0.12 is not too bad and that we do see that our data points fit a fairly 
horizontal line.  
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Our experimental value of interest in all three of these figures is whatever number represents k 
(changes with each figure. In Table 1, it is the average k value calculated from our collected 
data/calculations. It was the slope in the second graph, due to the fact that the slope, like k, 
represented the relationship between force and displacement. In the third graph it was the y 
intercept, with slope this time telling us how well our data fit with theory (fit fairly well, 
although there was certainly room for improvement). We got k values of 2.68, 2.57, and 2.54 
respectively. If you average those (three different k’s determined three different ways), you get 
an overall k value of 2.60. Therefore, the spring constant of our cord is somewhere around 2.60, 
still with our standard deviation of 0.29 representative of error (0.29 is about 11% of both the 
average k value in Table 1 and our overall average k value, 2.60). This value tells us the 
relationship between force and displacement in our particular cord and allows us to roughly 
calculate how much our cord will stretch when we attach the egg to it (once we know the mass of 
the egg). Collection of more data may give us a more accurate value (or a value with a smaller 
degree of uncertainty, meaning a smaller range of possible values) and may help bring the slope 
of the second line plotted closer to zero, as it should be.   
 
 
 


