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The goal of this experiment is to find information that will be helpful in the bungee jump 
later in the term. In this experiment, we wanted to find the spring constant of our string as that 
will be useful in the final drop. To measure k, we dropped varying masses and looked at the 
maximum distance the mass traveled by observing the end point of the mass with a slow-motion 
camera and compared it to the length of the un-stretched string without any weight.  

When plotted, mass showed a negative linear relationship with calculated k values. This 
strong relationship is useful because it will allow us to predict the k value of the string with the 
given mass of the egg we will use in the final experiment. The largest source of error in this 
experiment is the lack of data points, as we were not able to mount the string high enough to 
measure more mass values. To improve this, more mass values should be added.  
 
Fig. 1 Setup of Spring Drop. To measure the value of k for this string, the initial length of string 
without any weight added (xi) was measured. A weight was attached to the end of the string and 
dropped from the top and the maximum vertical distance traveled (max x) and the length the 
string stretched were measured. The maximum distance traveled was measured by analyzing a 
slow motion video frame by frame to determine when the mass had reached its lowest distance.   

  
 
Fig. 2 Stretch Values for Varying Masses. At a given mass, the maximum vertical distance 
traveled (max x) and the distance the string stretched were measured.  
mass 
(±0.0001 kg) 

max x 
(±0.0001m) 

string stretched 
(±0.0001m) 

0.0903 1.682 1.053 
0.1103 1.920 1.291 
0.1303 2.155 1.526 

 



Fig. 3 Calculated Values for PESpring and Spring Constant, k. The potential energy of the 
spring was calculated from the assumption that the potential energy of the spring is equal to the 
potential energy of the ball before it drops which is equal to (m)(g)(h). We then used the 
calculated potential energy to calculate the value for k. The standard deviation for both potential 
energy and k were calculated from the standard deviation of each.  
 
PEspring (±0.632 J) K (±0.162 N/m) 

1.4884690 2.684806996 
2.0754048 2.490464342 
2.7518057 2.363407962 

 
Fig. 4 Mass vs Spring Constant. When mass is plotted against calculated spring constant, it 
yields a negative linear relationship. The uncertainties in slope, ± 0.971 kg and y intercept ± 
0.108 N/m, were obtained from Excel regression analysis.  
 

 
 
The experimental value of interest here would be the calculated k value for each mass. This is of 
interest because it will allow us to determine the k value for the string given the mass of our egg.  
 
The calculated value of interest are listed in Fig. 3. The standard deviation of these calculated 
values was found to be 0.162 N/m.  
 
To test the accuracy of our measurements, we would want to extend our mass range to cover the 
possible range of the mass of the egg. We also would want to compare our calculated k values to 
other groups as our strings should all have similar k values as they are made of the same 
material.  
 
On my honor, I have neither given nor received any unacknowledged aid on this lab report.  
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