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Effects of Cord Length on Force 

 How does the Cords length effect the magnitude of the force on the bungee by the 

dropped weight, and can we use this to find it’s deceleration? In this experiment, we hung a 

bungee Cord on a force measuring device and dropped a consistent weight of 70g from the 

height of the device attached to various lengths of the bungee three times at each length. A force 

sensor was used because due to change in k value of the bungee it would be difficult to measure 

the force as we changed the length. We assumed that at longer lengths, the force would be 

smaller because the mass had more bungee to slow it down, would accelerate to a stop slower, 

and be less jolted. What we found was very strange. At first, we saw a relative decrease and 

thought are assumptions were correct. However, after changing the scale of the graph to show a 

larger y-value, we found there was very little to no change in the force and deceleration 

(acceleration in the upward direction) no matter the change in length. What we missed was how 

dropping it from the same height with different lengths allowed for the mass to fall for different 

amounts of time before acting on the bungee. Thus, a shorter length appeared to decelerate faster 

but fell for much less time and had less velocity when acting on the Cord; meanwhile, a longer 

length appeared to decelerate slower and since Force = Mass x Acceleration, we thought the 

force would be less. However, the slower deceleration was somewhat counteracted by the higher 

velocity the mass had when acting on the cord as it fell a farther distance. In fact, the 

acceleration, when dividing the force by the mass, was close to constant as well.  

 

 

 

Figure #1: Experiment Setup 

Shown is how we setup our experiment with our force sensor on a rod attached to a lab 

table, as well as our bungee and mass. We measured our bungees length when it was not 

stretched, and no mass was on it. We dropped the mass from the height of the force 

sensor every time while attached to the bungee. 



 

Length (m) ±0.01 Force (N) Run 1 
±0.01 N 

Force (N) Run 2 
±0.01 N 

Force (N) Run 3 
±0.01 N 

Avg Force 
(N) ±0.02 N 

Deceleration 
(Force/Mass) 

0.1 1.95 1.93 1.97 1.95 27.9 

0.2 1.93 1.94 1.94 1.94 27.7 

0.3 1.89 1.9 1.89 1.89 27.0 

0.4 1.86 1.87 1.91 1.88 26.9 

0.5 1.86 1.89 1.87 1.87 26.8 

0.6 1.86 1.86 1.88 1.87 26.7 

0.7 1.86 1.83 1.83 1.84 26.3 

0.8 1.83 1.81 1.85 1.83 26.1 

 

 

 

 

   

 

 

 

 

  

Figure #2: Data from the Force Sensor and Calculations 

Shown is the data found when dropping the mass. As you can see the difference is very small. (It is 

easier to see on graph 2 in figure 3). We did each length three times and used a force sensor to find 

the force in newtons. Deceleration, or our acceleration upward, was found by dividing the average 

force by the mass (0.07kg). The uncertainty in the force sensor is accepted at ±0.01 N and the 

uncertainty in the average force is based on standard deviation. 
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Figure #3: Graphed Data  

Shown is the force recorded at different lengths put on a graph. As you can see, especially with the 

trend line present, graph 1 made it seem as if our initial assumption of a decreasing force was 

accurate. However, after making our minimum y-component 0, we found an extremely small 

change in our force when we changed the length, thus no correlation in the change in length and the 

force. This is why the slope of our trendline is so small as shown in the equation. The decrease 

shown could possibly have been caused by experimental bias. The equations of the line were also 

left to emphasize that they are exactly the same, just scaled differently.  



 

Quantitative Analysis: 

Our experimental value of interest was the force recorded. When we ran our data through 

Regression Analysis, we got an uncertainty of 0.016(m). However, since there is little to no 

chance in the force, it is best to say we found that the average force generated by dropping the 

70gram mass attached to the bungee was 1.88 newtons with an uncertainty/standard deviation of 

±0.04 newtons. Another experiment was done with a 115g mass that also found a constant force. 

Lastly, we noticed that our calculated acceleration from the average force (26.8 m/s2) was very 

close to their acceleration (27.6 m/s2). From this we can also assume that acceleration is constant 

no matter the mass and the egg will not experience 3 gs of acceleration. Error could be reduced 

by more accurately measuring each cord length as well as where it is dropped from. Future 

experiments could also be done to see if our average force and our k value found in the previous 

experiment could be used to determine the displacement (x) in F= 1/2kx2.  

 

On my honor, I have neither given nor received any unacknowledged aid on this summary. 
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