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The experimental determination of the spring constant:  

Diagram: 

 

 

 



 Qualitative context: 

The purpose of this experiment is that of being an intermediate step. To be able to 

effectively carry out calculations with the final bungee experiment, there are several 

characteristics we must know about the cord we are dealing with; and among those, 

the spring constant of the cord is one of the most important ones. This spring 

constant is found by measuring the displacement created by certain known masses on 

such a cord and modeling this in a plot of the force exerted by the masses on the 

cords against the displacement of the cord. The slope given by this modeling is the 

calculated spring constant of the cord. 

The results in this specific instance, although within experimental uncertainty, give 

clues to the fact that the cord dealt with this experiment is not an ideal spring. The 

plotting of force against displacement ought to be linear, and as clearly demonstrated 

by the graph and the table, the intervals of displacement between each interval of 

equal mass are not the same. The fact that this is not an ideal spring is something that 

must be carefully considered when making the final calculations for the actual bungee 

drop. 

 

 

 

Quantitative analysis:  

Mass (kg) 
(±1*10^(-
4) kg) 

Length 
(m) 
(±0.01 
m) 

Displacement 
(m) (±0.01 m) 

Force f 
(N) 
(±0.001 
N) 

0.00 0.52 0.00 0.00 

0.01 0.54 0.03 0.01 

0.02 0.56 0.05 0.20 

0.03 0.58 0.07 0.29 

0.04 0.61 0.09 0.39 

0.05 0.63 0.12 0.49 

0.06 0.66 0.15 0.59 

0.07 0.69 0.17 0.69 

0.08 0.73 0.21 0.78 

0.09 0.80 0.29 0.88 



0.10 0.85 0.34 0.98 
 

 

 

Fig. 1 Experimentation of different masses 

At ten different masses, the displacement from equilibrium was calculated by 

measuring the length of the spring after the mass was put in and subtracted from the 

equilibrium point of 0.52 m. The uncertainty of the average length, displacement, and 

mass were determined by the limits in accuracy of the instruments used in the lab.   

 

 

 

 

 

 

 

f(d) = 3.3646d
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Fig 2. Graphical calculation of the spring constant 

The slope given by the graph represents the bungee cord’s spring constant. The 

slope’s uncertainty (±0.113 N/m) and y-intercept uncertainty (±0.036 N) were given 

by Excel’s linear regression analysis. The calculation made by this graph gives a 

percent error 2.6%, one that although within experimental uncertainty, must be 

carefully accounted for when performing the egg bungee experiment. A proposed test 

to see how well this calculated spring constant is in accord to the actual spring 

constant is to see first calculate how much a drop of a certain mass will stretch the 

spring and then actually drop that specified mass on the spring. The discrepancy 

between the actual stretch of the spring and the calculated stretch of the spring is an 

effective measure of this spring constant’s accuracy. 

 

 


