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EXPERIMENT SUMMARY: 

In this experiment, we attempted to find the value of the spring constant, k through a dynamic 

experiment using total energy of a system. Conservation of energy allows us to determine the 

spring constant, k through, 
1

2
kxs

2 = wh, where xs is the stretch length of the cord, h is the drop 

height of the bungee cord, xc the initial cord length, and w is the weight of the hung mass (see 

Diagram #1).  

In order to obtain the spring constant, k we tied various lengths of bungee cord, xc , to be hung 

from a vertical hanger. Then a mass of weight, w was attached and then dropped from the height 

of the vertical hanger. Because the velocity at the beginning and end of the drop is 0 m/s, we can 

measure the drop height, h through slow motion cameras. After measuring the drop height 

through the slow motion video, the stretched length of the cord, xs , was found by subtracting the 

initial cord length from the drop height.  

We took the results from the experiment and plotted a power fit version. This power fit 

resembled an equation very similar to k = 1/xc. As the equation found for k is proportional to 

1/xc. Our data produced the experimental value of interest, k = 1.5294/xc. Interpreting this 

equation is simple, the longer the cord length, the lower the value of spring constant. For 

application in our Bungee Drop, in order to drop the egg and for it to have an enjoyable ride, the 

bungee needs to have a spring constant that will provide a deceleration of approximately 3g. This 

means that we will need to optimize our cord length to get the egg closest to the ground. When 

compared to accepted values, our model was shown to be incorrect by approximately 20.6 %. If 

this experiment was to be repeated to produce better results, then placing the slow-motion 

camera in better locations for better tape measure readings would produce more reliable data.   

 

DIAGRAM: 

 
Diagram 1: Using Energy to Determine the Spring Constant, k of the Bungee Cord. At the far 

left of the diagram in part I, the bungee cord was left to hang and measure the initial cord 

length, xc. In part II, a 0.050 kg mass was tied to the bottom of the bungee and then dropped 
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from the height of the vertical hanger from vinitial=0 m/s. Part III shows the hung mass at vfinal=0 

m/s and the total drop height, h when subtracted from initial cord length, xc to get the stretch 

length, xs where the height was measured through the help of a slow-motion camera of an iPad.  

DATA: 
Weight,  

w (N) 

(0.000 N) 

Cord Length, 

xc (m) 

(0.0015 m) 

Initial Drop 

Height, h (m) 

(0.0043 m) 

Stretch Length, 

xs (m) 

(0.0058 m) 

Spring 

Constant,  

k (N/m) 

(0.172 N/m) 

1

Cord Length
 , 

𝟏

𝒙𝒄
 

(0.0015 m-1) 

0.49 0.224 0.476 0.252 7.346 4.464 

0.49 0.318 0.669 0.351 5.322 3.145 

0.49 0.42 0.851 0.431 4.490 2.381 

0.49 0.538 1.106 0.568 3.360 1.859 

0.49 0.638 1.256 0.618 3.223 1.567 

0.49 0.79 1.611 0.821 2.342 1.266 

0.49 0.8 1.621 0.821 2.357 1.250 

Table 1: The Spring Constant, k of Dropped Mass from Vertical Height, h. For the 7 different 

cord lengths xc, the drop height, h and stretch length, xs were measured. The uncertainty for the 

cord length xc is (0.0015 m), drop height h is (0.0043 m), and the stretch length (0.0058 m) 

which were found through standard deviation. The value for the Spring Constant, k and 1/Cord 

Length are shown were the uncertainty in k is (0.172 N/m) and 1/xc is (0.0015 m-1) found 

through Excel’s regression analysis. 

 

 
Figure 1: Spring Constant, k vs. the Inverse of the Bungee Cord Length, 1/xc. The data fit 

yields a power function that closely resembles 1/xc. The uncertainty in the slope of the linear fit 

is (0.068 N) and the y-intercept is (0.172 N/m) both found through Excel regression analysis. 

 

 In our experiment, we found an experimental value of interest is k = 1.5294/xc with 

uncertainty in the slope as (0.068 N) calculated through Excel regression analysis. Knowing the 

k = 1.5294/xc + 0.5818
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relationship between initial cord length, xc and spring constant, k will allow us to make a bungee 

cord of correct length for the final egg drop. 

 In comparison, a similar linearization of the relationship between bungee cord length and 

spring constant, k was found to be k = 1.90/xc with uncertainty in the slope being (0.046 N) 

(Relating Length of Bungee Cord to Spring Constant by Jackson Roberts). The error in our 

experiment when compared with the accepted values above, the percent error is approximately 

20.6%. When taking into account the uncertainties in the experiments, neither of the calculated 

uncertainties will produce a value in the same range, even at maximum calculated uncertainty: k 

= (1.90-0.046)/xc cannot be in the same range as k = (1.5294+0.068)/xc. 

 

 

 

 

 

 

 

 

 


