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To prepare for our bungee experiment we explored the elastic properties of our 
cord dynamically by altering the force applied to it. We modeled the elasticity of our 
bungee cord based on Hooke’s Law, F = - kx, where F represents the restoring force, 
k is the cord constant, and x is the displacement from equilibrium. We varied the 
force applied to our cord by changing the mass of the weight attached to it.  
Fig. 1: Experimental Setup 

 
To do this we dropped a weight attached to a cord and calculated its displacement 
from its initial position and equilibrium. We attached one end of a cord to an 
adjustable metal rod firmly attached to a light fixture near the room’s ceiling. We 
attached the other end of the cord to a metal weight hanger. We measured the 
length of the cord when stretched to equilibrium. One person stood on a ladder, 
holding the weight attached to the cord on the same plane as where the cord was 
attached to the metal rod. The other person sat on the ground, with their phone 
taking a slow motion video of the fall. A tape measure was in the frame of the video, 
along the path of the falling weight so that displacement could be determined. When 
we plotted force against average displacement, we fit the data to a line, F = .73x -
0.11. 
Fig. 2: Force F v. Average Displacement from Equilibrium x 



 
 
According to our model, .73 is our cord constant. However, this is not accurate. 
Theoretically, our equation should not have a y intercept because with 0 force there 
should be 0 displacement and therefore a zero value for the cord constant.  To 
improve our model’s accuracy, more experimentation is needed. Additionally, 
videotaping with a camera that can record in slower motion would reduce the 
uncertainty in displacement. Future experiments could explore the relationship 
between the length of the cord and the spring constant. To do this, mass should be 
kept constant. 
Fig. 3: Data  

Mass m (kg) 

Length at 
Equilibrium (m) 
(± 0.02 m) 

Average Displacement from 
Equilibrium (m) 
(± 0.02 m) Force  (N) 

Average 
Constant k 

0.05 1.26 0.83 0.49 0.59 
0.07 1.40 1.10 0.69 0.62 

 

F = 0.73x - 0.11

0.00
0.10
0.20
0.30
0.40
0.50
0.60
0.70
0.80

0.00 0.20 0.40 0.60 0.80 1.00 1.20

Fo
rc

e 
(N

)

Displacement from Equilibrium Positon (m)

Force F v. Displacement from 
Equilibrium x


