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Maximum Force 

Experimental Summary 

The purpose of the experiment “Maximizing Force” was to find the maximum force an egg being 
dropped at different lengths of an elastic cord would experience. In this experiment we dropped a mass 
connected to an elastic cord from the same initial position relative to the ground, but we changed the 
length of the cord. A force sensor measured the maximum force the elastic cord exerted on the falling 
mass. A force sensor was used to measure maximum force because we believe the error for other 
methods is greater when calculating force such as finding the spring force from maximum displacement 
with a certain k value through Hooke’s Law. This is the case because of the changing spring constant 
making the force hard to calculate at measured displacements. We found the maximum force to be the 
same for all lengths, approximately 1.88 ± 0.04 N. The uncertainty was a small percentage of the data 
(2.13%), which suggests accuracy in the results. The uncertainty can be attributed to the horizontal sway 
of the mass, and the mass being dropped off to the side of the force sensor. To mitigate this we should 
have dropped the mass directly underneath the force sensor. The experimental mass was experiencing a 
deceleration of 26.9 m/s2 and decreasing as the force trends a decrease at greater lengths, which is well 
under 29.4 m/s2 (approximately 3g), so we can assume the egg will not experience a acceleration that 
will break the egg (3g). We know the force is constant, and we use our previous experiment’s 
mathematical model for calculating the spring constant, we can calculate how far the elastic cord will 
stretch at a given length. The maximum force of 1.88 N can be applied to larger lengths because of the 
number of trials it took to get an accurate result, and the forces values did not extend far outside of the 
uncertainty. 

 

 

 

 

 

 

 

 

 



 

Diagram 

 

 

Quantitative Analysis 

Length, L / m ± 0.01 m Maximum Force, F / N ± 0.04 
0.1 1.95 
0.2 1.94 
0.3 1.89 
0.4 1.88 
0.5 1.87 
0.6 1.87 
0.7 1.84 
0.8 1.83 

 

Mass after dropped 
from initial position, at 
amplitude  

Elastic Cord with varying 
length stretched to 
amplitude, A 

Force Sensor, measuring 
force of elastic cord when it 
is at its amplitude  

Mass m about to 
be dropped from 
initial drop position 
xi  

g = 9.8 m/s2 

Force sensor with elastic cord 
with varying length attached 

Figure 1: Diagram of Experimentation. This setup used the force sensor to measure the 
maximum force of the cord counteracting the weight of the dropped mass, m. 

Figure 2: Table of Cord Length and 
Maximum Force at each Length. The 
length was measured of the relaxed 
elastic cord, and the maximum force 
was measured at the amplitude of the 
elastic cord’s stretch. 



 

 

 

 

 

 

Experimental Value of Interest 

The experimental value of interest is the maximum force an egg would experience when dropped. This 
value was found to be constant and to occur at the amplitude of the oscillation at the end of an elastic 
cord. This is important to find because we don’t want the maximum force to be so high that it breaks the 
egg. The uncertainty is the standard deviation of all of the maximum force at each length of the elastic 
cord. 

FMAX = 1.88 ± 0.04 N 

Quantitative Error Analysis 

The maximum force the egg will experience is 1.88 ± 0.04 N, and it was expected to change greatly with 
the change in length, allowing more time for the mass to decelerate, meaning the force would decrease 

F = -0.17L + 1.956
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Figure 3: Graph of Maximum Force vs. Length. The maximum force slightly decreased as the length 
increased, and the rate of this was -0.17 N/m, as seen by the slope. The slope was so slight, the 
average maximum force is constant at about 1.88 N (the average maximum force value), at all 
lengths. 



with an increase in length. The uncertainty of the value of interest is ± 0.04 N, this suggests the results 
are accurate and was found through the standard deviation of the maximum force values. This is a 
percent error of 2.13%, which is not a large portion of the maximum force. This leads me to conclude 
the constant trend of the slope is correct. We calculated maximum acceleration to be 26.7 m/s2, and 
calculated a different group’s (who used different lengths and a different mass) maximum acceleration 
to be 27.6 m/s2. Because these two values are similar, we are able to declare our maximum force 
acceptable. A way to test this in the future is seeing if the force falls close to the experimental value of 
interest for the maximum force of a drop at a much larger value of length. This would be good to test 
because we know the spring constant changes as the length of the elastic cord extends. 
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