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Experiment Summary 

Effects of varying length of cord on stretch length and spring constant  

In our experiment the goal of our group’s experiment was to find the relationship between the change 

the initial length of the cord xi,m and both the stretch length Δxm and the spring constant k. The set-up of 

our experiment was we double looped our cord so that the weight would be supported by two strands 

of cord. We then made two knots, one at the top and one at the bottom to hang the cord and the mass 

from. In each trial, we varied the length of the middle section of the cord xi,m while trying to keep the 

top xi,t and bottom knots xi,b as close to constant as possible. We measured the change in the length of 

the top knot Δxt, middle Δxm and bottom knot Δxb when a mass of 0.150kg (1.47N) was hung from the 

bottom knot. The stretch length Δxm was then used to calculate the spring constant k. We then graphed 

the initial length of the middle xi,m against the stretch length Δxm and the initial length of the middle xi,m 

against the calculated force constant.  

The most important results were the equations fitted to the graphs of initial length of the middle xi,m 

against the stretch length Δxm and the initial length of the middle xi,m against the calculated spring 

constant k. The graph of initial length of the middle against the stretch length Δxm yielded an equation 

of Δxm =0.3375xi,m and the graph of initial length of the middle against the calculated spring constant k 

yielded an equation of k= -30.1xi,m + 23.7. The percent errors of these equations were 0.566%. and 

14.2% respectively. Using these equations, we can calculate the length of stretch or the spring constant 

k based on a given initial length of the middle of the cord xi,m when we use the same mass of about 

0.150g (1.47N). The relationship between initial length of the middle xi,m vs. the stretch length Δxm 

(directly proportional) and the relationship between the initial length of the middle against the 

calculated force constant k (inversely proportional) are as expected. The greatest source of error though 

is the unideal spring nature of the cord. It is difficult to say how accurate our equations will be at a 

significantly higher initial length of the cord. Ideally, we would like to further these results by testing at 

much higher initial lengths and getting more data points. We also need to see how continued use of the 

cord will affect the accuracy of these equations. The most important experimental outcome is that the 

experimental values showed the expected relationship between the initial length of the middle xi,m and 

the stretch length Δxm and between the initial length of the middle xi,m and the calculated force constant 

k. It also showed us that to some degree we may be able to predict how far our cord of a certain initial 

length xi,m will stretch Δxm when acted on by our given mass of 0.150g (1.47N). 
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Fig 1: Experimental Set up. In our experiments testing the bungee cord, we double stranded the cord so 

that the mass was supported by two strands of cord. We tied a knot (made up of two strands of cord on 

each side) at the top of the cord to hang from. We also tied a knot at the bottom of the cord (also made 

up of two strands of cord on each side). to hang the mass (.150kg) from. For each trial we used the same 

weight tied to the cord and tried to used knots of about the same size, but we varied the length of the 

middle section of the cord. After adding the mass, we then measured the change in the length of the top 

knot, middle and bottom knot. 

 

 

 

 

 

 

 

Bottom knot ((in m) xi=0.0260, 

0.0210, 0.0270) 

 Hanging mass (0.150g, 1.47N) 

Middle ((in m) xi=0.289, 0.423, 0.525) 

Top knot ((in m) xi=0.0160) 



Initial length 
of middle xi,m 

(m) 
(±0.002m) 

Initial length 
of top knot 

xi,t (m) 
(±0.002m) 

Initial Length 
of bottom 

knot xi,b (m) 
(±0.002m) 

Stretch 
length of 

middle Δxm 

(m) 
(±0.002m) 

Stretch 
length of top 
knot Δxt (m) 
(±0.002m) 

Stretch 
length of top 

Δxb (m) 
(±0.002m) 

Spring 
constant of 

middle k 
(N/m) 

(±0.005N/m) 

0.289 0.0160 0.0260 0.0960 0.0100 0.0300 15.3 

0.423 0.0160 0.0210 0.144 0.0100 0.0300 10.2 

0.525 0.0160 0.0270 0.177 0.0100 0.0500 8.3 

 

Fig 2: Initial lengths of top knot, middle and bottom knot of cord of varying middle lengths and stretch 

length when a .150kg mass (1.47 N of force) is added.  We varied the initial length of the middle section 

of cord xi,m while trying to keep the initial length of the top knot and bottom knot xi,t, xi,b as close to 

constant as possible. We then placed a mass of .150kg (1.47N of force) on the bottom knot. We then 

measured the change in the length of the middle section Δxm, top knot Δxt, and bottom knot Δxb. We 

calculated the spring constant of the middle by dividing the force (1.47) by Δxm.  

 

 

Fig 3: Stretch length vs. Length of middle section of cord. We plotted the initial length of the middle 

section of cord xi,m against the stretch length Δxm. This graph was fitted with a linear curve. The graph 

shows an proportional relationship between the initial length xi,m and the stretch length, Δxm. Using a 

linear regression analysis, the coefficient of x-variable was calculated to be 2.96 and the standard error 

was calculated to be 0.0168. This gives a percent error of 0.566%. 
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Fig 3: Spring Constant vs. Length of middle section of cord. We plotted the initial length of the middle 

section of cord xi,m against the spring constant k which was calculated using the change in the length 

Δxm. This graph was fitted with a linear curve. The graph shows an inversely proportional relationship 

between the initial length xi,m and the spring constant, k. Using a linear regression analysis, the 

coefficient of x-variable was calculated to be -0.032 and the standard error was calculated to be 

0.00584. This gives a percent error of 18.2%. 

 

 

The experimental value of interest is the relationship between the initial length of the cord xi,m and the 

stretch length Δxm and the relationship between the initial length of the cord spring constant xi,m of the 

cord k. Based on this relationship we should be able to calculate the stretch length Δxm when a weight 

(1.47N) acts on the cord and the spring constant k based on the initial length of the cord. The 

relationship xi,m and Δxm was found by graphing xi,m against Δxm. The relationship xi,m and k was found by 

graphing xi,m against k. The measure of uncertainty for both graphs was calculated by running a 

regression analysis on the graph and dividing the coefficient of the x-variable by the standard error to 

get a percent error.  

The numerical value of the relationship between xi,m and Δxm was Δxm  = 0.3375xi,m with a percent error 

of 0.566%. The numerical value of the relationship between xi,m and k was k = -30.1xi,m  + 23.7 with a 

percent error of 18.2%.  
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The relationship between xi,m and Δxm was Δxm  = 0.3375xi,m with a percent error of 0.566%. The 

relationship between xi,m and k was k = -30.1xi,m  + 23.7 with a percent error of 18.2%. The accepted 

relationship between the xi,m and Δxm should be a constant and linear which our graph with a positive 

linear slope shows with very low uncertainty.  The accepted relationship between xi,m and k is that the 

two should a inversely proportional relationship. Our graph shows that with a negative linear slope, the 

uncertainty is very high. Since the spring constant of every spring is going to be different there is no 

accept numerical value for the relationship between xi,m and Δxm and xi,m and k. The best way to test the 

accuracy of these values is to see if the relationship between xi,m and Δxm and between xi,m and k holds 

true with different, increasingly larger values of xi,m. Though as we use the bungee cord more and more 

it is likely that the spring constant with change with use so the accuracy of the numerical relationships 

between xi,m and Δxm and between xi,m and k will likely decrease regardless of how accurate they were 

to begin with.  

 

 


