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BUNGEE 1: CALCULATE THE STIFFNESS VALUE OF THE CORD   

Experiment Summary  

In this experiment, we tried to figure out the relationship between the stretch distance and the 
force causing the stretch of a given elastic cord when nine different masses were attached to the 
cord and hung down. The purpose of this experiment was to gain insights about and model the 
properties of the cord, which helpfully prepared for future experiments in the Bungee project.  

We attached vertically the given elastic cord to a bar with a knot and made another knot in the 
rest part of the cord. Then we measured the initially vertical distance between two knots when 
there were no masses attached to the cord. For each trial, we attached a different mass to the cord 
and measured and recorded the stretch distance of the cord in the following table.  

We assumed our experiment model to be similar to the model of a mass on a spring and used 
Hooke’s law, (F = k.x, where k is a constant stiffness value of the spring), to calculate our 
planned values. We also made an assumption that there were two forces applied to the mass: the 
force F exerted by the cord and the gravitational force; by assuming that, we could use the 
Newton’s second law to find the constant k of the cord. 

After measuring the stretch distances, we graphed the stretch distances versus the gravitational 
forces in nine trials. Our graph closely fits a straight line which yields for a linear equation: y = 
2.2858x + 0.43. From the equation, we can know that k = 2.2858 N/m. If all our aforementioned 
assumptions worked well, the graph’s trendline should be the form: y = 2.2858x. However, the 
result reflected that the assumptions didn’t work perfectly, and the experiment model was treated 
as an ideal spring.  

An explanation for the inconsistency between the assumptions and the real results I can come up 
with is the cord’s behavior isn’t “linear” enough to fit exactly Hooke’s law: F = kx. More 
specifically, the number of covalent bonds is not great enough to avoid the material’s damage 
after the cord is stretched after numerous times. Another explanation for the inconsistency is the 
uncertainties when we measured masses and stretch distances, which are elaborated in the 
Quantitative Data and Analysis part. However, the experiment’s result is helpful for us to know 
the stiffness value of the cord and know that the experiment model didn’t work as an ideal spring 
totally. 

DIAGRAM  

Fig.1: Diagram of the experiment 

We attached vertically the given elastic cord to a bar. Then we hung different masses to the cord 
and measured the stretch distances (the vertical distance between two knots) in each trial. We 
had two people measuring the stretch distances with a tape ruler to avoid human errors, then we 
took average values to have the final values for stretch distances.  
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QUANTITATIVE DATA and ANALYSIS  

Fig.2: Stretch distances of the cord. For each trial, one mass was hung vertically to the cord. 
There were two people measuring the vertical distances between two knots with a tape ruler. The 
stretch distance values were recorded by taking the average values from two experiment 
conductors. Greater mass and great weight consistently showed greater stretch distance, which is 
theoretically consistent to the Hooke’s law about the relationship between the magnitude of force 
applied and the stretch distance of a mass-on-a-spring model. With the use of the Newton’s 
second law (F = ma) and the assumption that there were two forces (gravity and spring force) 
applied to masses, the spring force is equal to the weight in magnitude since masses when hung 
had no acceleration. 

Mass (kg) 
+/- 0.01 kg 

Weight (N)  (g = 9.8m/s2) 
(= Spring Force (N)) 

Stretch distance (m) 
+/- 0.01 m 

0.05 0.49 0.075 
0.07 0.686 0.12 
0.1 0.98 0.212 
0.12 1.176 0.297 
0.15 1.47 0.435 
0.17 1.666 0.533 
0.2 1.96 0.676 
0.22 2.156 0.766 
0.25 2.45 0.895 

 

Fig.3: Spring Force vs. Stretch Distance. The data fits a straight line which yields for a linear 
equation: y = 2.2858x + 0.43 with y represents the magnitude of spring force and x represents the 
stretch distance. The graph data is based on an assumption, deduced from Newton’s second law, 
that the spring force applied on the mass is equal to the mass’s weight. 



 

 

The experiment value of interest is the constant stiffness value k (N/m) of the cord because it is 
one of the key characteristics of an elastic cord. The constant stiffness value means the ratio of 
the force affecting the spring (the cord in the bungee experiment) to the displacement caused by 
it. A greater k value indicates a greater force required to stretch the spring. In our experiment, k = 
2.2858 N/m.  

Though the trendline has y-intercept at y= 0.43, which doesn’t fit exactly the equation of 
Hooke’s law: y = k.x, the k value is highly precise. To test the precision of k, we plugged in k = 
2.2858 N/m to the formula to calculate the period T(s) of an ideal spring:  

                                                                      T = 2Π�m
k

  (*) 

When we attached a mass of 0.2 kg the cord and recorded the mass’s motion to measure period 
of the oscillation, the period result from the video recorded is the same as the result we got from 
the formula (*) with k = 2.2858 N/m. 

From Excel regression analysis for Fig.3:  

The value for y-intercept is 0.43 N. The uncertainty of the y-intercept is 0.038 N. 

The slope of the trendline is 2.29 N/m. The uncertainty of the slope of the trendline is 0.073 N/m. 

The slope of the trendline from Excel regression (2.29 N/m) is the rounded number of the slope 
of the trendline in Fig.3 (2.2858 N/m).  

 

 

 

F = 2.2858x + 0.43
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