
Dropping the weight: Will it hit the ground? 

Experiment Summary 

The purpose of our experiment was to find out how accurate our relationship between how 
high off the ground the weight is dropped and the length of the uncompressed bungee cord 
needed to let the bungee fall to the ground but no further. In order to predict the cord length L, 
we used conservation of energy and our equation from our first bungee lab to find the formula: 

mgh-.15h2+1.3483h=(.6741h2/L)-3hL+.6741L+.15L2 

with m as the mass in kg, g as gravity in m/s2, and h as the drop height in m. We dropped the 
same weight (constant mass) for each trial at four different heights. We used a cord length 
calculated by the above equation. Our recorded heights are actually 10cm less than the actual 
drop height because we use the position of 10cm above the ground to represent our x-axis 
(simulating the ground) in our experiment. We did this to see how far past the ground the 
weight would travel (if the ground was an actual floor, there would be a collision stopping the 
weight). After each drop, we measured the weight’s vertical position at its maximum stretch in 
relation to our x-axis using a video camera in slow motion.  

We found an average maximum stretch position for drops from each height to be 0.002m 
above the x-axis, with a standard deviation of 0.065m. We predict about 68% of drops to fall 
between 0.063m below the axis and .066m above the axis. The weight is likely to drop to a 
point near the x-axis, as the position of 0m is close to the middle of our predicted range. Also, 
the standard deviation is small, which shows accuracy in our height and length relationship. 
Now, with this evidence in favor of our equation, we can calculate a cord length using the given 
drop height and mass of the egg. We can use our standard deviation to find the 97.5th 
percentile of the weight’s final position, and subtract that from our actual drop height of the 
egg to solve for our cord length. This way, we can be 97.5% sure that our egg won’t hit the 
ground. 

 

 

 

 

 

Diagram 



 

The cord is held in my hand at the same level as the horizontal rod which the bungee attaches 
to at the top. When I drop the weight, the cord stretches, and the weight may fall above or 
below the plane 10cm above the ground that we call our x-axis.  

Recorded Data 

All trials use a .1kg(.98N) weight 

Height (m) (+/-
.001) 

Length of Cord (m) (+/-
.001) 

Final Position Relative to X axis (m) (+/-.001) 

0.5 0.16 0.1 
1 0.33 -0.02 

1.5 0.51 -0.02 
2 0.69 -0.05 

Figure 2 

Here, we list the four heights we dropped the weight from and our predicted cord length that 
will allow the weight to fall to the ground. We used our x-axis position to simulate the ground. 
A positive position means the weight never hit the x-axis, and a negative position means it 
dipped past the x-axis. If we used the ground as our x-axis, the weight would have hit the 
ground, so these values show how far past the ground the weight would go.  
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Figure 3 

We can see here, with an R-squared value of 0.9997, that the correlation between drop height 
and our cord lengths is very strong and almost perfectly linear. However, we can’t make any 
conclusions from the slope (0.3482) because we only attached one mass to the cord. The slope 
could be different if we used other masses. 

  Value 
Standard 

Error 
Y-Intercept -0.015 0.006 
Slope 0.348 0.004 

Figure 4 

We see here our uncertainties for the slope and y-intercept of our graph. Even though the line 
doesn’t go through the origin, our y-intercept is close enough to 0 and its standard error is so 
small that we can conclude we won’t use any cord length with a height of 0m. The standard 
error of the slope, 0.004, is so small that the relationship appears almost perfectly linear. 

Experimental Value of Interest and Uncertainty 

Average Final Position of Weight (m) Standard Deviation (m) 
0.002 0.065 

Figure 5 

Our average final position of the weight at its lowest point is 0.002m, which is very close to 0. 
This is evidence in favor of our equation for predicting optimal cord length, as we predicted for 
each height and length that the weight would barely touch the x-axis at its lowest point. Our 
uncertainty, our standard deviation of the average, shows significant but not extreme variation 

L= 0.3482h - 0.0145
R² = 0.9997
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from the average final position. It does give us a good range of possible lowest positions for a 
given trial. On 95% of trials, we can guess that the weight will hit its lowest point between 
0.132m above the x-axis and 0.128m below the x-axis.  

Error Analysis 

Since the predicted value for the final position of the weight is x=0m, we can measure our error 
as the standard error from x=0 for each of our four position values. This standard error is 
0.0475m, meaning that on average, the weights landed a distance of 0.0475m from the x-axis, 
which represents the ground. This relatively small error helps prove that our equation is reliable 
and allows us to use it to decide how long we should make the cord when we drop the egg. This 
error could be caused by numerous sources; the bungee cord may have been more worn out 
during our later trials, we could have measured the cord lengths and the drop heights wrong, 
we may have exerted a slight force on the weight while dropping it, there may have been air 
resistance, and there may have been friction on the cord exerted by the horizontal rod it was 
attached to.  


