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Bungee challenge week 1 

This experiment was done to see how the spring constant, k, of the bungee changed as the 

length of the cord getting stretched changed too. The theory is that the longer the cord, the smaller the 

k. This is of interest because we need to know how long the cord should be, so we need to figure out 

what the k is at that length to find out how much it stretches. We used Hooke’s law and set it equal to 

the weight (newton’s third law) to find the k for each length we had and then tried to find the 

relationship between k and length. We dropped a 170g mass from the bottom of the cord and, using a 

tape measure, measured the change in the position from initial to the position it stretches to. We had 5 

different lengths, so we dropped the mass 3 times to get multiple trials. The average change in l, Δl, is 

what we used for the calculations in 𝑚𝑔 = 𝑘𝛥𝑙.  

We ended up with 5 different k’s and when graphed along with initial length, l. Linearized, the 

graph had an equation of 𝑘 =
1.66

𝑙
 - 0.4 with 0.03 and 0.2 uncertainty for the coefficient and the 

intercept, respectively. This equation would give us the k value for each length that we would want to 

set the cord equal to in our final experiment. The main source of error was probably our measurement 

of the stretch of the cord and the initial length because it is hard to measure the cord accurately without 

stretching it. It could be mitigated by keeping the tape measure as close as possible so that one does not 

have to stretch the cord to get a reading. Also, we did not do an experiment to measure percent error, 

so we don’t really know how credible our equation is. Thus, the only thing that we know for sure for our 

later bungee experiments is that the k is affected by the length of the cord. This means that we cannot 

simply find a k for one length and decide that is the k for all lengths. We would have to determine how 

acceptable the equation for k is before we use it and its uncertainty to determine a length. 

Diagrams, tables, graphs, and captions: 

Figure 2- It shows what 

happens to the cord after 

adding a 170-g mass to it. The 

stretch of the cord, 𝛥𝑙, is 

dependent on the length, so 

we measure both in each trial 

to find k. The weight would be 

1.666N. 

Length of cord, 
l (m) ±0.03m 

Average length of 
stretched cord, (m) 
 

Standard deviation of 
length of stretched cord (m) 

Average stretch 
of cord, 𝛥𝑙ave (m) 

Constant, k 
(N/m) 
 

0.09 .179 0.001 0.091 18.41 

0.25 0.5253 0.0006 0.2713 6.14 

0.30 .654 0.002 0.352 4.73 

0.45 .926 0.006 0.480 3.47 

0.74 1.614 0.004 0.870 1.92 

Table 1- We collected some data about the length of the cord when it was stretched and when it was 

not stretched and got the average for both.  We found their standard deviation and the distance it 

stretched. From there we calculated the constant from 𝑚𝑔 = 𝑘𝛥𝑙.  

Figure 2 
Figure 1 

Figure 1- This shows how 

the experiment was set up 

and that the length of the 

cord is what we change. 

These are the initial 

conditions that we compare 

the stretched cord to. 



Figure 3- This shows the relationship between the spring constant k and the length of the cord. It is an 

inverse relationship with a slope of 1.41 according to the trendline and it had to be linearized. Any 

uncertainties would come from our measurements of the cord and its stretch over time. 

Figure 4- This is the linearized graph that has an equation of 𝑘 = 1.66(1/𝑙) − 0.4. The uncertainties are 

0.03 for the coefficient and 0.2 for the intercept that we got from data regression analysis. The slope is 

1.66 and its units are newtons, so it shows that we can get a force from k’s and l’s. 

Experimental value of interest: The experimental value of interest is the relationship between k and l as 

the l changes. That can be found by taking our data from change in length with a constant mass and 

different l’s and graphing it to find an equation. We had to find that to figure out how much a cord of a 

certain length would stretch if a known mass, or an egg, fell from it. The uncertainty is taken from 

regression analysis on excel. 

The value of interest is 𝑘 =
1.66

𝑙
− 0.4 with 0.03 uncertainty for the coefficient and 0.2 uncertainty for 

the intercept. 

Error analysis: We didn’t have the time to have an experiment to figure out error for our equation there 

is no ‘accepted value’ for us to compare the result to find ‘acceptability’. Our uncertainties of the data 

we collected were not high but there were probably some issues in the way we measured the length like 

pulling on the string a little bit to get it to the tape measure which would have stretched it and given us 

wrong values, so our acceptability is probably not that high. A way to find error would be to get a length 

of cord and measure it. Then, we would calculate the k according to the equation. We would drop a 

mass from that cord to find the change in length to get the actual k and then we would compare both 

values. Though I doubt it would work for any length longer than 4.15 metres since it would result in a 

negative k.  

k = 1.41l-1.1
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Figure 3) k vs length of cord, l
k = 1.66(1/l) - 0.4
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Figure 4) k vs 1/l


