
K Constant in an Elastic Cord 

My experiment is modeled on Hook’s law F=kx. Where F = force in Newtons (N), k is the spring 
constant, and x is displacement in meters. By hanging seven different masses on an elastic cord with a 
measured point of equilibrium, we aimed to measure the change in k constant depending on the length 
of the cord. In doing this, the most important thing we found is that on the elastic cord, the k constant is 
not linear, rather a quadratic function, unlike that of a regular spring. Additionally, the longer the cord 
became, the smaller the value of k became. For the three different lengths we tested the cord at,.518m, 
and .822m, we found that the line of best fit for their graphs, F= -1.71 (+.12)m2 + 3.39(+.12)m + 
0.19(+.04) and F=-.66 (+0.07)m^2 +2.08(+0.07) m+ 0.18 (+.05) respectively. These graph’s equations are 
important because they describe the change in k when more force is applied and the length of the cord 
is changed. Additionally, the uncertainties are important because due to their very small size, we can 
determine that our results were acceptable. 

 Using these equations, we would be able to accurately predict displacement, given 
Force applied, or Force applied given distance displaced. This would be helpful for these very specific 
lengths that we chose but would not be helpful when trying to find the k constant at other lengths. 
Perhaps a next step for this experiment could be exploring any relationships between different lengths 
and their k equations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure #1: Experiment set up. An apparatus was set up on a lab table that allowed us to hang an elastic 
cord. The cord was tied at the top to the apparatus and an additional knot was tied so that a mass could 
be hung from the cord on a hanger. We used seven different masses in our experiment. 

A hanger is able to 
have different 
masses attached to 
it and hang from 
the knot tied in the 
cord. 

An elastic cord tied to the 
apparatus and contains a tied 
knot at two varying lengths. 
The hanger was held by the 
knot. 

Apparatus to hold cord 
elevated to a height that 
would ensure the stretched 
cord would not reach the 
ground. Apparatus was 
attached to a lab table. Hanger 



 

 

 

 

 

 

 

 

Figure #2: k constant of elastic cord with varying lengths. The seven forces are gathered by 
multiplying mass by 9.8 for gravity. We used seven masses. For each length of the cord, displacement x, 
from the point of equilibrium, and k constant f/x, were found. Greater length of the cord consistently 
showed a smaller k value. For the uncertainty associated with f we assumed a slight error of the scale. 
For the uncertainty associated with Displacement x, we used the assumed human error of 
measurement. For uncertainty associated with f/x we assumed uncertainty based on the error of f and 
x.   

 

 

Figure #3: Force v. Displacement, cord length .518m. The data fit with a curved line yields a 
quadratic equation.  the coefficients of x, -.1.71(+.12)m^2, and 3.39 (± 0.12)m  represents the k 
constant’s rate of change. The uncertainties in slope and y-intercept, .19 (± 0.04) N, were obtained from 
Excel regression analysis.  

F= -1.71m2 + 3.39m + 0.19
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Force f (N) 
(+.001N) 
 

.518m cord 
Disp. x(m) 
(+.01m) 

.518m cord 
f/x (N/m) 
(+.002N/m) 

.822m cord 
Disp. x(m) 
(+.01m) 

.822m cord 
f/x (N/m) 
(+.02N/m) 

0.490 .095 5.2 .160 3.1 
0.686 .159 4.3 .263 2.6 
0.882 .229 3.9 .370 2.4 
1.078 .304 3.5 .517 2.1 
1.274 .406 3.1 .666 1.9 
1.470 .514 2.9 .856 1.7 
1.666 .639 2.6 1.077 1.5 



 

Figure #4: Force v. Displacement, cord length .822m. The data fit with a curved line yields a 
quadratic equation.  the coefficients of x, -.66(+0.07)m^2, and 2.08(± 0.07) m represents the k 
constant’s rate of change. The uncertainties in slope and y-intercept, 0.18 (± 0.05) N, were obtained 
from Excel regression analysis.  

 

 

F = -0.66m2 + 2.08m + 0.18
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