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In the next few weeks we will be dropping eggs off the second balcony of the Great Hall. 

To drop the egg from this height, we must find the appropriate parameters to drop the egg 
without it breaking or hitting the bottom on the floor. To ensure our egg’s safety, we calculated 
our expected k value for a given length of string using the equation F = kx, where F is the 
gravitational force acting on the weight attached to the string (mg). The length of cord holding 
the 150g weight was altered and the displacement between a certain starting value and 
equilibrium was recorded. Finally this data was graphed in order to find a equation that relates 
the cord length and k-value, K= 1.2636(cord length-1). 
 To keep the variables in terms of cord length for the dynamic energy system, the equation 
used is: mgh=1/2k(h-l)2, where l is the cord length. Now we can substitute for the variable k with 
the equation derived from the graph, K= 1.2636(cord length-1). This insertion allows us to 
calculate the cord length needed so the egg gets close to the ground, but does not smash into it.  
 
Diagram: 
 
 
 
 
 
 
 
 
 
 
Figure 1: The diagram above illustrates the procedure of the experiment. To interpret the graph: 
the yellow line is the tape measure, the black line is the original length of the cord. The light 
green illustrates the final length of the cord once the weight is added to the end. The green is the 
displacement of the cord due to the weight. The length of the cord was recorded. Then a 150g 
mass was added to the end of the cord and the length of the cord was measured. This new 
measurement was subtracted from the original to find the displacement caused by the 
gravitational force acting on the weight. 
 
 
 
 
 
 
 
 
 
 
 



Table: 
Length of 
Cord (m) 
+/-0.002 

Equilibrium 
height (m) 
+/- 0.002 

Displacement 
(m) 

+/-0.002 

K-value 
(N) 

+/-0.005 

1/Displacement 
(m-1) 

+/-0.002 
.361 .815 0.454 3.2379 0.028 
.388 .836 0.448 3.2813 0.026 
.505 1.053 0.548 2.6825 0.020 
.662 1.409 0.747 1.9679 0.015 
.762 1.635 0.873 1.6838 0.013 

Figure 2: the table above shows the different calculations/records we took in the process of this 
lab. The length of the cord was the also the starting height used once the 150g mass was added at 
the end. The equilibrium height was then used to determine the displacement of stretch between 
starting and ending point. The equation F=kx was used, where x is the displacement of stretch 
and F is the gravitational force, gravity multiplied by mass. This equation was used to help find 
the K-value. Once the k-value was found, we graphed the line. To linearize, we took 
1/displacement. 
 

 
Figure 3: Starting Height Versus Equilibrium.  This graph was used to show the linear 
relationship between cord length in relation to the equilibrium. The linear relationship shows that 
as the length of the cord increases, the stretch increases as well. 
 

Equilibrium	=	2.0055(cord	length)	+	6.9742
R²	=	0.99533
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Figure 4: Starting Height vs K. We demonstrated how altering the length of the cord impacts the 
k value. This graph demonstrates that there is a relationship between the two such that as the cord 
length increases, the k decreases; however, not in a linear manner.  
 

 
Figure 5: Inverse Cord Length vs K. The graph above illustrates how the inverse cord length, x, 
can alter the k-value. The slope indicates that as the cord length increases by one unit, meaning 
the inverse of the cord length is getting smaller, the k-value increases at a rate of 1.2636. 
 
Quantitative Analysis: 
 There are a few experimental values of interest, but the general one we are using to 
connect all the equations together is k. We found the equation as k relates to the cord length. To 
find the necessary length of cord for the system, we use the equation mgh=1/2kx2, where k can 

K	=	1.3873(cord	length)-0.881
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K=	1.2636(cord	length-1)
R²	=	0.9539
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be substituted for the equation, K= 1.2636(cord length-1). Once we substitute the equation in, we 
solve for the cord length. This k equation was found by comparing the k value in relation to the 
cord length in a linearized graph.  
 The equation relating k –value to the cord length is k=1.2636(cord length)-1. 
 
Error Analysis: 
 There was no expected value for the k because it is dependent on multiple different 
factors including cord length, mass used, and the specific cord itself. However, as judging by the 
how well the data linearized, the data seems to be accurate with one another. An R-analysis was 
run on both graphs for the relationship equation, which R2 was greater than .95. This large R2 
value demonstrates that the linear trend line matches the data extremely well and that it is 
extremely likely that there is a linear correlation between the two variables. Any error that 
occurred in this lab was from small discrepancies in measuring techniques used to collect the 
data. Although small errors may have occurred, the linear relationships are still very strong. 
 
Pledge: I have neither given nor received any unacknowledged aid in the completion of this lab. 
 


