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A Changing Spring Constant 

Experimental Summary: 

This experiment was about investigating the spring constant at different lengths of an elastic cord. This 

was found by measuring the displacement the mass’s weight caused, and plotting it against the weight 

and finding the slope of the trendline. The plot of the cords’ displayed a spring different for lower and 

higher masses, so I split the long and short cord data into two sets each, small mass/weight and larger 

mass/weight, and found the trendline for all sets. I found the spring constant to be .048 N/m for the 

short cord with small masses, .027 N/m for the short cord with large masses, .024 N/m for the long cord 

with small mass, and .011 N/m for the long cord with large masses. All of these values were found were 

found with the slope of each datasets trendline. The one I am inferring to be most useful was the spring 

constant of .011 N/m because it had the length of cord that mimics the bungee jump length the most 

and the masses hung mimicked the mass of the egg the most. The source of error was probably slight 

oscillating of the mass on the cord and the spring constant changing as the mass went up for that cord. 

This means the spring constant could be higher for the smaller of the masses and lower for the larger of 

the masses compared to .011 N/m. The main idea these results tell me is the fact that the spring 

constant changes over different lengths of the cord and different amounts of mass. In the future, maybe 

I could find the relationship of this change or another way to predict this change for the different 

lengths and masses hanging. 

 

 

 

 

 

 

 

 

 

 

 



Diagram: 

 

Figure 1: Diagram of Testing the Spring Constant of an Elastic Cord. The elastic cord was tied to the 

table clamp and a mass hung to the end of the cord, and the displacement was measured from the initial 

length of the elastic cord without any hanging vertical mass. The colors are coordinated with their 

representative material, equation, or variable. 

 

 

 

 



Quantitative Data and Analysis: 

Mass (kg) Weight (N) Displacement (m) from 0.41 m Cord ± .001 Displacement (m) from 0.93 m Cord ± 0.001 

0.03 0.0031 0.030 0.085 

0.04 0.0041 0.045 0.120 

0.05 0.0051 0.065 0.165 

0.06 0.0061 0.085 0.200 

0.07 0.0071 0.110 0.258 

0.08 0.0082 0.135 0.315 

0.09 0.0092 0.185 0.365 

0.10 0.0102 0.215 0.450 

0.11 0.0112 0.225 0.527 

0.12 0.0122 0.265 0.610 

0.13 0.0133 0.300 0.700 

0.14 0.0143 0.345 0.800 

0.15 0.0153 0.394 0.895 

0.16 0.0163 0.425 0.995 

0.17 0.0173 0.465 1.090 
Figure 2: Table of Weight and Displacement Values of Two Cord Lengths. The values of weight (N) and 

displacement (m) are stated above for two cords, one at the length .41 m and the other cord from .93 m. 

Both displacements increase when a higher weight is added to the end of the elastic cord. Weight was 

increased by an increment of .01 kg. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Figure 3: Graph of Weight vs. Displacement. The weight in N and displacement in m at each weight is 

plotted on the scatter plot above. The graph of each cord had much more displacement per mass added 

to the end, so the trendline for each length was split in two independent trendline. One runs from 0.0031 

N to 0.092 N and the other from 0.0102 N to .0173 N for each cord. The spring constant for the elastic 

cord ranged from 0.011 to 0.048 N/m extracted from the slope of each trendline. The spring constant 

decreased as the initial starting distance got longer, as well as when the weight got heavier. 
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Experimental Value of Interest 

The spring constant of the elastic cord is the experimental value of interest. The spring constant is the 

slope of the trendline of datasets, which is weight divided by displacement. This was obtained in 

attempts to know how far the string will stretch when the egg is dropped and how much force it will 

experience at a given displacement. The expected value for the spring constant was a constant number 

as it applies to Hookes Law, but the spring constant changed representing a spring that isn’t ideal. The 

spring constant of the longest elastic cord with the heaviest masses is the experimental value of interest 

because a longer cord will be used for the future bungee jump and an egg within that mass range will be 

used. This also tells us the spring constant will be lower for the longer we make our cord for the egg 

drop. 

k = 0.011 ± 0.001 N/m 

 

Evaluation 

The spring constant 0.011 N/m with the error of 0.001 N/m (found through excel regression analysis) is 

the most desired spring constant out of the four in figure 3. It most resembles the long cord used in the 

experiment and the possible mass of the egg. There are still three very different spring constants. The 

greatest one was with the shortest length of the elastic cord and the smallest weight/masses, and it is 

four times as large as the experimental value of interest. This makes error seem very possible in the 

future with trying to estimate the spring constant. This can be tested in the future with dropping a mass 

and observing how far or long it oscillates. 
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