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Lab 5: Determining Cord Length with Hooke’s  Law 
 

Experimental Summary:  
 
The purpose of this experiment was to design a portion of a bungee cord experience that 

will help assess the characteristics of the cord that will be used in the end experiment. Bungee 
cord behaves similar to a spring, therefore a model of Hooke’s Law (𝐹 = 𝑘x  ) was developed. 
This experiment analyzed how much the cord stretched after adding a .1 kg weight with different 
cord lengths.  This design was used to develop an equation for Δ x variable in the Hooke’s Law 
equation that accounted for the length of the cord. This was evaluated by measuring the length of 
the cord at 6 different lengths of .179 m (+- .006), .271 m (+- .001), .663 m (+- .001), .944 m (+- 
.002), and 1.07 m (+- .002). Then a .1 kg was added and the length of the cord stretch was 
determined by subtracting the unweighted cord length from the weighted cord length.  
 Results were graphed by comparing the length of the unweighted compared to the 
weighted. Data indicated a linear model 𝑦 = 1.53𝑥 + 0.0089, (+- 0.008) of the un-stretched cord 
with the stretch cord. Slope of the linear model represents the (length of the cord)/ (height). To 
plot a representative model of the Δ x to be able to substitute into the Hooke’s Law equation, 
data was graphed by plotting unweighted vs. distance stretched and displayed a linear 
relationship of the data of 𝑦 = 0.546𝑥, (+- 0.008).  
  Our experiment shows the characteristics of the bungee cord, by determining the length 
the cord will stretch after adding a weight, which can be represented in a linear equation.  Further 
experimentation is needed to determine accuracy, with greater weights and or more varying cord 
length. Future experiments to determine the k constant of the cord need to be determined to 
further complete Hooke’s Law for this experimental model of the bungee cord.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Data and Diagrams:  
 

 
 
Diagram 1: Diagram of Cord Stretch. Figure shows perpendicular cord stretch to the floor. 6 
different lengths of un-weighted cord were measured. Then a .1 kg weight was added and the 
stretch cord was recorded. The difference in the un-stretched cord and the stretch cord with the 
weight were calculated by subtracting the difference between the un-weighted and weighted. 
Lengths were evaluated and used to calculate the  Δ x.  
 
Length Unweighted (m) 
(+- .001) 

Length Weighted (m)  
(+- .001)  

Difference Δ x  (m) 
(+- .001)  

0.178  (+-  0.006) 0.271  (+-0.002) 0.092 
0.271  (+- 0.001) 0.424  (+- 0.006) 0.153 
0.437  (+- 0.001) 0.692  (+- 0.002) 0.255 
0.663  (+- 0.001) 1.033   (+-0.002) 0.371 
0.943  (+- 0.002)  1.456    (+-0.001) 0.512 
1.079  (+- 0.002) 1.659   (+-0.002) 0.580 
Table 1:  Difference of the weighted and un-weighted cord length. Shows the relationship of 
the total change in distance when keeping the mass constant (.1 kg) but varying the length of the 
cord. 6 different un-weighted lengths were recorded of .179 m (+- .006), .271 m (+- .001), .663 
m (+- .001), .944 m (+- .002), and 1.07 m (+- .002). A .1 kg weight was added and then the 
length of the cord with the weight on it was recorded from equilibrium of the 6 different weights, 
respectively, 0.271m  (+-0.002),  0.424m  (+- 0.006), 0.692m  (+- 0.002), 1.033m  (+-0.002), 



1.456 m (+-0.001), 1.659m (+-0.002). The total Δ x was calculated by subtracting the length 
unweighted from the length of the cord with the weight.   
 
 
 

 
 
Figure 1: Length Unweighted vs. Length Weighted: Above graph represents the relationship of 
cord length without weight and cord length with added weight. Data fit to a straight line of y = 
1.5349x + 0.0089. Uncertainties of slope and y intercept, 0.0089 (+-0.008) where obtained from 
regression analysis in excel. Slope of graph (1.5349) is the ratio of length of the cord/ height 
stretched. This graphs the equation height =  (c )(length of cord). Where c is some constant that 
is multiplied by the cord length to give the height that cord will stretch. Data depicts increase 
cord stretch as cord of length increases. Specific data points can be seen in table 1.  
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Figure 2: Length Unweighted vs Δ  x:  Above represents the relationship of unweighted cord 
length and the cord length stretch after weight is added. Data fit with a straight line of y = 
0.5463x. Uncertainties of y intercept and slope of 0.0086 (+-0.008) were obtained through 
regression analysis in excel. This graphs the equation Δ x = (c) (length of un-weighted cord).  
Where c , is some constant, that is multiplied by the cord length to give the total amount the cord 
will stretch. Data depicts an increase in the change of distance stretched after weight is added as 
the unweighted cord length is increased.  
 

The purpose of this experiment was to develop a model to integrate the length of the 
stretch length of the string into the Hooke’s Law equation, in order to determine the length of 
stretch. Figure 1 graphs the relationship of the un-weighted cord length with the weighted cord 
length with the line 𝑦 = 1.53𝑥 + 0.0089,   (+- 0.0089), where specific values can be seen in 
Table 1. Figure 2 graphs the relationship of the un-weighted cord length versus the distance 
stretch with the line equation 𝑦 = 0.5463𝑥, (+- 0.0088). This equation can be plugged into the F 
= kx, as the Δ x portion of the equation. The value of interest is the slope of the equation in 
Figure 2 of 0.5463, which can be used as c in the equation of Δ x = ( c) (length of cord). Where 
the cord length can be plugged in for x, the c is the slope, and the y value will yield the amount 
the cord will stretch, given that the weight is .1 kg. Both graphs positive slope values depict that 
as the length of the un-weighted cord length increases, the stretch length will increase with an 
added weight.  
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