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Bungee Challenge (Part 1): Finding the Spring Constant of an Elastic String 

 For our first experiment in preparation for the Bungee Challenge, we decided to 

determine the spring constant, k, of our elastic band when it was single stranded. We sought this 

out as our first experiment because it is a crucial piece of information to obtain when trying to 

determine the amount of non-stretched elastic string that we will need for our egg to remain 

intact. Because the elastic string we used follows simple harmonic motion when a mass is 

attached to it, we were able to utilize Hooke’s law and the equation Fspring = -kΔx to determine 

the spring constant of our elastic string.  

 In our experiment, we knotted our elastic string to a peg and let it hang vertically. We 

then tied knots at three locations along the string where we could hang masses and determine the 

displacement of the string. 

 

Figure 1: Experimental Setup of the Elastic String. Shown are the locations of the three knots 
along the vertically hung string. A measuring tape was consistently held next to the string to 
obtain the displacement values when the masses were hung.  

 

Knot	1=	Xeq1	=	0.125	m	

Knot	2=	Xeq2	=	0.25	m	

Knot	3=	Xeq3	=	0.5	m	

Weight	(N) 

Mass	(kg)	

Δx	(m)	



 

 Since the string was vertical and remained stationary during the experiment, we were able 

to assume that the force of the spring was equal to the weight of the mass that was hung. After 

calculating the weights of the masses that we used (0.11 kg, 0.125 kg, and 0.14 kg), we created 

three plots (one for each knot) that displayed the displacement values for each of the masses 

versus the spring force. A linear trendline was place on the plot, and the value of the slope is 

equal to the spring constant, k.  

Equilibrium	Position	
Xeq	(m)	(±	0.01	m)	

Displacement	
Δx	(m)	(±	0.01	m)	 Mass	m	(kg)	 Spring	Force		

FSpring	(N)	
Spring	Constant	

k	(kg/s2)	
0.125	 0.066	 0.110	 1.08	 14.46	(±	0.78)	
0.125	 0.083	 0.125	 1.23	 14.46	(±	0.78)	
0.125	 0.102	 0.140	 1.37	 14.46	(±	0.78)	
0.250	 0.164	 0.110	 1.08	 6.11	(±	0.20)	
0.250	 0.199	 0.125	 1.23	 6.11	(±	0.20)	
0.250	 0.235	 0.140	 1.37	 6.11	(±	0.20)	
0.500	 0.283	 0.110	 1.08	 3.46	(±	0.16)	
0.500	 0.346	 0.125	 1.23	 3.46	(±	0.16)	
0.500	 0.423	 0.140	 1.37	 3.46	(±	0.16)	

Figure 2: Spring Constants of Different Lengths of Elastic String. For each of the knots, three 
masses were hung and the displacement of the string was recorded. The spring constants listed 
were obtained from linear trendlines and their uncertainties were calculated using the percent 
uncertainty from regression analyses.  

 



 

 

Fspring =	14.46Δx
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Fspring =	6.11Δx
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Figure 3a: Spring Constant 
at Knot 1 (0.125 m). We 
plotted the displacement of 
the spring from its equilibrium 
point at knot 1, which in this 
case was at 0.125 m from the 
top of the string, against the 
spring force. The slope of the 
trendline corresponds to the 
spring constant when the 
string is at this length.  

Figure 3b: Spring Constant 
at Knot 2 (0.25 m). We 
plotted the displacement of 
the spring from its equilibrium 
point at knot 2, which in this 
case was at 0.25 m from the 
top of the string, against the 
spring force. The slope of the 
trendline corresponds to the 
spring constant when the 
string is at this length.  



 
 Our plots allowed us to obtain the spring constant for the elastic string when it was at 

three different locations. Since our data fit the linear trendline, we were able to obtain percent 

uncertainties for each of the plots to assess the precision of our measurement. Our values for the 

spring constant, which include uncertainty values obtained by taking the product of the constant 

and the percent uncertainty, are for knot 1 (xeq = 0.125 m), k = 14.46 (± 0.78) kg/s2, for knot 2 

(xeq = 0.25 m), k = 6.11 (± 0.20) kg/s2, and for knot 3 (xeq = 0.50 m), k = 3.46 (± 0.16) kg/s2. 

 The results that we obtained allowed us to gain key information about the nature of any 

spring constant when equilibrium positions are increased by a factor of two. Our spring constants 

seemed to decrease by a factor of two when our equilibrium positions were increased by a factor 

of two. This finding is indeed in line with what the expected result would be, which is that there 

is a linear relationship between the inverse of equilibrium position and the spring constant. We 

hope to apply this finding to future experiments in this challenge to help us estimate the spring 

constant of the string at any given equilibrium position.  

 

I have neither given nor received any unacknowledged aid on this assignment. 

FSpring =	3.46Δx
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Figure 3c: Spring Constant 
at Knot 3 (0.50 m). We 
plotted the displacement of 
the spring from its equilibrium 
point at knot 2, which in this 
case was at 0.25 m from the 
top of the string, against the 
spring force. The slope of the 
trendline corresponds to the 
spring constant when the 
string is at this length.  
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