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Experiment Summary 

In this experiment, we attempted to obtain a model of how static bungee cords behave to see how 
it differs when changing the length of the cord used. The basis for this experiment was our 
knowledge of Hooke’s Law (F=kx) and Newton’s Second Law (F=ma). 

For this experiment, we tied single elastic cords of different lengths to a bar, and allowed them to 
hang freely, measuring their equilibrium height.  We then attached mass of a specific weight, and 
measured the new height at which the elastic cord hung. This implied that at this stationary point 
of movement, the elastic force of the spring was equal to the weight of the hanging mass. The 
displacement distance was measured in centimeters, and then converted into meters.  We 
repeated this for masses of different weights, however using the same range of masses for each 
length of bungee cord. 

The change in the measured equilibrium heights with and without the hung mass on the elastic 
was calculated for each set of masses and lengths.  We then calculated the weight of each mass 
we used, using W = mg.  Since at each equilibrium height, the object was not accelerating, that 
implies that the Elastic Force was equal and opposite to the Weight of the mass.  Using this 
knowledge, we plotted our calculated displacement between equilibrium heights against the 
known weight of the mass for each set of masses and cord lengths.  We found that this graph had 
a linear fit, which is what we wanted to see. The slope obtained from this graph could then be 
interpreted as the constant ‘k’ from Hooke’s Law, describing the behavior of the elastic cord 
with specific properties.  We then used our calculated k value as well as our knowledge about 
how the properties changed during each trial to find the relationship between the behavior of the 
elastic cords and their length. 
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Figure 1: Experimental Design Diagram #1 

 

This diagram shows the design of the first part of our Bungee experiment. We first attached an 
elastic cord of fixed length from the top of the pole and measured the height at which the elastic 
cord hung.  We then attached objects of different masses to the elastic cord, and measured how 
far the cord stretched relative to its starting point using the tape measure. We measured the 
distance the cord stretched for 3 different masses, and recorded the results, which we then used 
to graphically obtain the value of the spring constant for this cord length. We then repeated the 
entire process using 2 more fixed elastic cord lengths. 

Quantitative Data and Analysis 

Figure 2: Calculating the Spring Constant for a Bungee Length of .5m 

A single elastic cord of length .5m was hung from a pole.  Its equilibrium height at rest was 
recorded as the base measurement. Then, a mass of .110kg was hung from the elastic cord, and 
the displacement at the new resting height was recorded using a tape measure.  This process was 
then repeated for masses of .125kg and .140kg, and the data was all recorded. The weight in 
Newtons was then calculated and recorded for each mass using F=mg.  

Single Elastic Cord 
Elastic Xinitial (m)  
(+-0.01m) 

Elastic Xfinal (m)  
(+-0.01m) 

Delta x(m)  
(+-.01m) 

Mass 
(kg) 

Weight 
(N) 

0.5 0.783 0.283 0.11 1.0791 
0.5 0.846 0.346 0.125 1.22625 
0.5 0.923 0.423 0.14 1.3734 
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Figure 3: Calculating the Spring Constant for a Bungee Length of .25m 

Same explanation as Figure 2, using a .25m elastic cord. 

Single Elastic Cord 
Elastic Xinitial (m)  
(+-0.01m) 

Elastic Xfinal (m)  
(+-0.01m) 

Delta x(m)  
(+-.01m) 

Mass 
(kg) 

Weight 
(N) 

0.25 0.414 0.164 0.11 1.0791 
0.25 0.449 0.199 0.125 1.22625 
0.25 0.485 0.235 0.14 1.3734 

     
 

 

Figure 4: Calculating the Spring Constant for a Bungee Length of .125m 

Same explanation as Figure 2, using a .125m elastic cord. 

Single Elastic Cord 
Elastic Xinitial (m)  
(+-0.01m) 

Elastic Xfinal (m)  
(+-0.01m) 

Delta x(m)  
(+-.01m) 

Mass 
(kg) 

Weight 
(N) 

0.125 0.191 0.066 0.11 1.0791 
0.125 0.208 0.083 0.125 1.22625 
0.125 0.227 0.102 0.14 1.3734 
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Figure 5: Graph of Elastic Displacement of Single .5m Cord vs Weight of the Object 

The calculated constant was 3.4605N/m (+-0.158N/m), found through excel regression analysis. 
The percent uncertainty of this spring constant was 4.57%, which was also found through excel 
regression analysis. 

 

Figure 6: Graph of Elastic Displacement of Single .25m Cord vs Weight of the Object 

The calculated constant was 6.1102N/m (+-0.202N/m), found through excel regression analysis. 
The percent uncertainty of this spring constant was 3.31%, which was also found through excel 
regression analysis.  
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Figure 7: Graph of Elastic Displacement of Single .125m Cord vs Weight of the Object 

The calculated constant was 14.462N/m (+-0.783N/m), found through excel regression analysis. 
The percent uncertainty of this spring constant was 5.41%, which was also found through excel 
regression analysis. Explanation same as Figure 4. 

 

 

Main Quantitative Results 

The experimental value of interest for both parts of our experiment was the relationship between 
the calculated values of k. This value was important to calculate as it helps give us insight into 
how the behavior of elastics changes as you increase the length of elastic cords. Without 
knowing how the value of k changes based on that variable, we would be unable to model how 
our elastic cord will behave, and therefore would be unable to properly figure out how to create 
the best bungee experience. We found that when we halved the length of the .5m elastic cord, the 
k value for .25m of cord increased by 1.766. When we multiplied the length of the .5m elastic 
cord by ¼, the k value for the .125m of cord increased by 4.179.  Through these values, we came 
to the rough conclusion that the k value of the elastic cord is proportional to 1/length of the 
elastic cord (k =1/length). As the length of the elastic cord increases, the k value for the cord will 
increases inversely. Given our known k values for the lengths of cord we used, we can use this 
reasoning to find the k value for any length of cord, using (Length1)(K1) = (Length2)(K2).  

Our numerical values for the k constant for each set of variables was as follows: Single Elastic 
Cord of Length .5m: 3.4605N/m (+-0.158N/m) with 4.57% uncertainty, Single Elastic Cord of 
Length .25m: 6.1102N/m (+-0.202N/m) with 3.31% uncertainty, Single Elastic Cord of Length 
.125m:  14.462N/m (+-0.783N/m) with 5.41% uncertainty. These values were found through 
excel regression analysis. 
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Quantitative Error Analysis 

The experimental value we obtained for the k when halving the length of the elastic cord is 
2.066*koriginal. The percent error in this value compared to the expected value of 2 is 3.3%.  
This percent error in our calculated relationship, along with the percent uncertainty of our k 
values for single stranded elastic cords were both very low.  Our range of percent uncertainty in 
our k values was (5.41%-3.31%) which was very low, as was our percent error. Our 
experimental values were both accurate and precise, and fall well within experimental 
uncertainty. 

Experiment Summary 

The most important results we obtained from this experiment was the relationship between k and 
the length. Our calculated relationship between k and the length of the elastic cord was: k is 
proportional to 1/length. This relationship will help us model our experiment when dropping our 
egg from a much larger height and using much larger length of elastic cord to compute how we 
want to set up our experiment. Our numerical results for the relationship between length and the 
value of k came very close to the expected/acceptable relationship between the two.  The error in 
this value at larger lengths can be attributed to hanging heavy weights on the cord for long 
periods of time, resulting in stretching, therefore increasing the calculated value of k during the 
set of trials, which in turn resulted in a much larger proportionality.  However, at the smaller 
lengths, the change in the value of k was much closer to the expected value, further confirming 
the role stretching played in when using the larger length of elastic cord.  In the future, making 
sure that the masses are taken off the elastic cord directly after measuring the displacement to 
make sure no stretching occurs could be done to mitigate the issue stretching played.   

 The most important experimental outcome we obtained is the relationship between how k 
changes when the length of the elastic cord changes.  Since we now have base measurements and 
models, we can use this to calculate k for any given length of cord.  This is very useful as it 
allows us to then understand the force of the elastic cord at specific displacement distances using 
our calculated k value.  We will be able to use this when designing our specific bungee cord 
when dropping our egg. In our next bungee lab, we will need to look at the dynamic behavior of 
the bungee cord to model how the cord will act when acceleration is non-zero, which we will 
then be able to put together with the information we learned from this lab to have a good model 
for our bungee drop experiment. 

On my honor, I have neither given nor received any unauthorized aid on this assignment. 

Pledged: 


