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How the Length of the Cord Affects the Value of K 

Summary: 

 Our goal was to find an equation in terms of the bungee length, L, that yielded a value for 

the spring constant k.  By doing this we could relate the two variables in a ratio that could help 

us determine the ideal length for the Bungee Jump! lab.  To find the relationship between the 

length of the cord and the evaluated spring constant, we set up our bungee hanging from a rod, 

measured the length of the hanging cord, and then hung a mass from it.  Then, we pulled the 

mass down, letting it oscillate, and after timing the duration of ten full oscillations, we calculated 

the period of the mass on the bungee.  Using this, we found the spring constant, k using the 

equation for the period of a simple harmonic oscillator, 𝑇𝑇 = 2π�𝑀𝑀
𝑘𝑘

.  We did this using seven 

different cord lengths, while keeping the mass constant for each trial. 

 After gathering our data, we graphed our k values for each trial against each length used 

and generated an equation.  Recognizing that the power series trend-line indicated an inverse 

relationship, we plotted instead the spring constant against 1/Length.  From this we found a 

linear equation for k as a function of L, 𝑘𝑘 = 0.8076
𝐿𝐿

+ 0.1583.  Using this we expect to be able to 

find an optimal value for L, such that k is large enough to prevent the egg from hitting the 

ground.  We experienced minor uncertainty in obtaining our slope for this graph (approximately 

±0.085), and we believe it probably has something to do with the amount of bungee we had in 

our knots.  This affected our results because this part of the bungee still stretched even though we 



were only measuring the length between the knots.  For more accuracy, we should have used a 

slipknot, which would have used minimal bungee, while still being very tight. 

 Going forward, we expect to take our results from this experiment, in particular the 

equation from our graph, as well as the equation we found in our first bungee experiment, and, 

using the two equations, come up with an optimal setup for our Bungee Jump!  These two 

equations are key because we are only given the mass of the egg being dropped and the height of 

the drop, so it is our job to relate these to all other variables and come up with a clear solution to 

successfully drop our egg. 

 

 

 

 

 

 

 

Figure #1: Equilibrium Setup - 

This is our initial setup where we 

measured our equilibrium position 

with no mass, the length of the 

bungee cord hanging from the rod. 

 

Figure #2: Experimental Setup - 

In this setup, there is a mass hanging from the 

bungee which stretches it an additional distance, 

x.  At this point the mass was pulled further down 

and released to find the period of oscillation. 

 

Experimental Rod 



 

 

 

Length, L 

(m) 

1/Length 

(1/m) 

Period (s) K-Value  (N/m)       

(± 0.071) 

0.28 3.57 1.48 3.05 

0.34 2.94 1.65 2.48 

0.42 2.38 1.80 2.07 

0.5 2.00 1.88 1.89 

0.6 1.67 2.11 1.513 

0.66 1.52 2.19 1.39 

0.78 1.28 2.46 1.11 

Table #1: Data for K-Value by Length 

We took seven trials using seven different heights for 

accuracy when graphing.  A notable value we recorded 

is the inverse of the length.  We needed this to graph 

because we discovered that the length and the spring 

constant, k, were inversely proportional.  This allowed us 

to linearized our data.  We recorded the period to 

calculate our k value for each length.  This was recorded 

using a stop watch to time 10 full peeriods.  Our 

uncertainty value for k, ±0.071 N/m, was obtained from 

excel regression analysis. 

 

k = (0.8076/L) + 0.1583
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Spring Constant vs 1/Length



Graph #1: Spring Constant vs 1/Length - 

We graphed the spring constant against the inverse of the length for seven trial to find a 

linear approximation of how k is affected by the change in length.  We interpreted the 

equation from the graph to mean k = 0.8076/L + 0.1583.  We found the uncertainty of our 

slope to be ±0.085 by using regression analysis on excel.  

Experimental Value of Interest -  We found that the equation of our graph was a crucial value 

obtained from this experiment.  Using this equation we can relate our experimental k 

value to the length we will use in our test.  We experienced some uncertainty in our y-

intercept, recognizing that the graph should begin at the origin, and ours begins at (0, 

0.1583).  Theoretically, our actual equation would consist of a very similar slope and a y-

intercept at y=0.  We obtained our uncertainty for our slope using Excel’s regression 

analysis.  

Our value for our slope is 0.8076 and its uncertainty is ±0.085. 

Quantitative Error Analysis -  

Experimental Value – k*L = 0.8076 ±0.085 

Comparison Value – k*L = 1.058 ±0.1561 

Difference = 0.31005 

For our comparison value, we analyzed the data of another group on the bungee journal who did 

the same experiment.  We used the slope of their graph and their uncertainty and compared it to 

our own data.  Considering their value has such a high uncertainty and, considering the fact that 

they only used three trials in their experiment, the difference value is acceptable when compared 

to the uncertainty.  For example, our value ranges up to 0.8926 while their value ranges down to 

0.9019.  In this case, our values are very similar, differing by only 1 %.  Therefore, considering 



the uncertainties of our slopes and y-intercepts, our values and our comparison values are fairly 

consistent. 

 

 

 

 

 

 

 

 

 


