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Relationship Between Spring Constants and Unstretched Length 

Experiment Summary 

This experiment involved the variation in spring constant of one material given different lengths 

of the material unstretched. With knowledge of these different spring constants, our group will 

be able to better estimate how the force of the stretched spring will affect the dropped egg in our 

bungee experiment. Our experiment involved the change in spring constant as a result of 

different lengths of our one elastic cord. It was determined that the longer lengths of unstretched 

cords have lower spring constants. We observed a linear relationship between the unstretched 

length of the cord and the spring constant. Given this relationship and our knowledge of potential 

energy, our group will be able to determine the length of unstretched cord necessary to cause the 

egg/bungee system to come as close to the ground as possible once we are given the height from 

which the drop takes place.  

 

Diagram 

Varying lengths of the same elastic cord were hung above the ground. Length were varied by 

tying a knot for the cord at different positions. The equilibrium position was measured. Various 

masses were then attached at the bottom of the cord and then the new equilibrium positions were 

measure as to determine the displacement due to the added mass.  

 

Figure 1: 

Without masses attached     With masses attached 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Quantitative Data Analysis  

Table 1: Data collected from displacement at equilibrium position after addition of masses. Mass 

and cord   
Total  

length of 

cord = 

2.512 m 

Unstretched 

length: 2.149 m 

Unstretched 

length:  .621 m  

Unstretched 

length:  1.436 

m 

Unstretched 

length:  1.760 m 

Unstretched 

length: 2.200 m 

Mass 

Added 

(kg) 

Weight 

(N) 

Displacement 

(m) 

Displacement 

(m) 

Displacement 

(m) 

Displacement 

(m) 

Displacement 

(m) 

0.057 0.559 0.696 0.139 0.280 not measured not measured 

0.017 0.167 0.373 0.028 0.075 not measured not measured 

0.022 0.216 0.410 0.040 0.095 not measured not measured 

0.027 0.265 0.448 0.052 0.117 not measured not measured 

0.032 0.314 0.486 0.063 0.139 not measured not measured 

0.037 0.363 0.528 0.072 0.166 not measured not measured 

0.042 0.412 0.574 0.081 0.193 not measured not measured 

0.052 0.510 0.664 0.107 0.248 not measured not measured 

0.067 0.657 0.805 not measured not measured not measured not measured 

0.077 0.755 0.926 not measured not measured not measured not measured 

0.087 0.853 1.061 0.220 0.484 not measured not measured 

0.097 0.951 1.191 not measured not measured not measured not measured 

0.102 1.000 1.281 0.280 0.618 0.714 0.969 

0.117 1.147 1.524 not measured not measured not measured not measured 

0.1 0.980 not measured not measured not measured 0.679 0.952 

0.08 0.784 not measured not measured not measured 0.510 0.717 

0.07 0.686 not measured not measured not measured 0.428 0.606 

0.06 0.588 not measured not measured not measured 0.349 0.507 

0.05 0.490 not measured not measured not measured 0.273 0.412 

0.04 0.392 not measured not measured not measured 0.204 0.320 

0.03 0.294 not measured not measured not measured 0.135 0.245 

0.09 0.882 not measured not measured not measured not measured 0.837 

*Values in blue were not included in Figure 2 as they were inconsistent with other data due to 

the initial stretching and deformation of cord. 

 

 

 

 

 

 

 



Figure 2: Relationship between force applied and displacement from unstretched position at 

equilibrium. 

 
 

Table 2: Spring constants found as the slope of the line measuring displacement over force 

applied at different unstretched lengths.  

Unstretched Length (m) Spring Constant (N/m) 

0.621 3.336 

1.436 1.546 

1.760 1.226 

2.200 0.953 

 

Figure 3: Relationship between unstretched length of cord and spring constant

 
 

y = 0.2998x - 0.0314
R² = 0.989

y = 0.6467x - 0.0595
R² = 0.9886

y = 0.8155x - 0.12

y = 1.0495x - 0.0925
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Value of Interest: Our group sought to determine a relationship between unstretched length and 

spring constant of the cord. The reciprocal of the slopes in Figure 2 are the spring constant at a 

given unstretched length. As calculated below, the longer unstretched spring have lower spring 

constants. This idea and the calculated spring constants will be used to control the fall of the egg 

using the cord as a bungee. 

 

2.200 m cord 

k = 1/m 

k = 1/1.0495 

k = .953 N*m 

 

1.760 m cord 

k = 1/m 

k = 1/.8155 

k = 1.226 N*m 

 

1.436 m cord 

k = 1/m 

k = 1/.5492 

k = 1.821 N*m 

 

.621 m cord 

k = 1/m 

k = 1/.2484 

k = 4.026 N*m 

 

These values were used to find a ratio between the spring constant and unstretched length which 

is linearly described in Figure 3. Given this relationship and our knowledge of potential energy, 

our group will be able to determine the length of unstretched cord necessary to cause the 

egg/bungee system to come as close to the ground as possible once we are given the height from 

which the drop takes place. 

 

Evaluation of Results 

To improve, our group would further vary the masses and lengths of unstretched cord used. 

However, this could prove counterproductive, as repeatedly stretching the cord can result in 

deformation of the spring. Deforming the spring would result in different spring constants than 

what was previously calculated. Because repeatedly stretching the cord could lead to 

deformation, it would be best to only add mass up until the mass of the egg that will be used. 

Additionally, averaging repeated measurements of displacement from equilibrium position result 

in more accurate calculated spring constants assuming the spring does not deform over these 

repeated measurements.  

 

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


