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Maximum Total Force Acting on A Mass During Dynamic Oscillation of Elastic 
 
 

The purpose of this experiment was to determine the relationship between the total 
maximum force acting on a mass attached to elastic and the initial length of the 
elastic. This value is of interest because the total force acting on the egg throughout 
its drop cannot exceed 3mg or it will break. The conceptual basis for our experiment 
is that the mass will experience the greatest amount of force at the bottom of its first 
oscillation because this is the point at which it has the least amount of energy due to 
Wother. 
 
In order to find our experimental value of interest we kept the mass attached to the 
elastic(0.15kg) constant while we varied the length of the elastic and measured the 
force acting on the mass at the bottom of its first oscillation.  The mass was dropped 
in line with the top of the stand/force sensor because this is how it will be 
performed on the final test day. 
 
Our experiment yielded a small but negligible relationship (due to the nature of the 
final experiment) between the initial length of the elastic and the max total force 
acting on the mass attached to the elastic. This negligible relationship was 
characterized by the slope 0.02N/m(+/-0.2) that combined with the y-intercept of 
Figure 3 showed that the total max force acting on the mass attached to the elastic 
stayed relatively constant at 3.14N(+/-0.05). 
 
Figure 1: This figure displays the experimental setup we used to collect the data for 
the max force acting on the mass as the length of elastic was changed. The mass 
being dropped(0.15kg) was kept constant and it was dropped from the same point 
each time(level with the attachment of the elastic to the stand). The point at which 
the maximum force was acting on the mass was measured at the bottom of the drop 
on its first oscillation. 
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Figure 2: This figure displays the data collected for the max force acting on the mass 
as the length of elastic was changed. The average max force was calculated using the 
max force values from column 2.   The uncertainty for the max force and avg max 
force was determined from the sample standard deviation found in this table. The 
uncertainty for the initial length was found through experimental observation. 
 

 
 
Figure 3: This graph displays the data from Figure 2 which shows a very small 
relationship(negligible to the scale of this experiment) between the initial length of 
the elastic and the maximum force acting on the attached mass. The data fit with a 
straight line yields a linear equation with a slope of 0.02N/m(+/-0.2) and a y-
intercept of 3.14N(+/-0.05), which was set according to the Avg Max Force from 
Figure 2. The uncertainty for the slope was found through regression analysis and 
the uncertainty for the y-int was found through standard deviation. This graph did 
not need to be linearized since it is already a horizontal line. 

 

 
 
 

Experimental Value of Interest: 
 
The experimental value of interest was the relationship between the slope of the 
graph in Figure 3 and its y intercept. The slope is 0.02N/m(+/-0.2) and the y-



intercept is 3.14N(+/-0.05). The uncertainty for this slope was found through 
regression analysis whereas the uncertainty for the y-int was found through 
standard deviation. These values are of interest because they allow us to determine 
whether or not the egg will break when dropped while attached to a given length of 
elastic. 
 
Value(s) of Interest: Slope=0.02N/m(+/-0.2); Y-Interecept=3.14N(+/-0.05) 
 
Evaluation of Results: 
The uncertainty in our values for slope is acceptable since the egg will be around 
0.15kg which will make 3mg=4.41N. Therefore, since the average max force(y-int) 
found will be within 0.05N of 3.14N the max force being exerted on the egg will still 
be well within the acceptable range that the egg will not break.  Since there are no 
accepted or experimental values with which to compare our values of interest we 
could drop the mass attached to an initial length of elastic outside the range of our 
experimental data but within the context of our experiment such as 1m. Then we 
would determine whether or not the max force is affected by this increase in length 
and if it is around 3.14N(and well below 3mg). 
 
The most important results found in the quantitative analysis were the slope of 
Figure 3, which was 0.02N/m(+/-0.2) and the y-intercept of Figure 3 which was 
3.14N(+/-0.05). These values show that there is a small relationship between the 
initial length of the elastic and the total max force acting on the mass/egg attached 
to the elastic and that this max force stays relatively constant at 3.14N(+/-0.05). In 
the context of the final experiment(Great Hall Drop) this allows us to determine that 
the length of elastic with which we use to construct our bungee cord will not break 
the egg since the force required to do this is 3mg=4.41N and the y-intercept is well 
below this.  Although I thought longer lengths of elastic would cause a greater force 
to be exerted on the egg the results make logical sense to me since we are dealing 
with relatively small masses and lengths of elastic. The greatest source of 
uncertainty in this experiment was the shortest length of 0.1m that we collected 
data for.  Since the egg did not have time to reach as great of a velocity as it will in 
the Great hall data was yielded that may not be as relevant to the final experiment. 
 
The most important experimental outcome is that in the confines of this experiment 
and its final test, the initial length of the bungee cord will not affect that total max 
force the attached egg experiences and that this total max force will be below 3mg. 
This conclusion allow us to determine that our egg will not break due to the length 
of elastic we use for our bungee cord and so we do not need to concern ourselves 
with this possibility. The next step would be to determine whether or not static line 
coupled with elastic follows this same relationship(should we choose to use it). 


