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Effect of Change in Initial Position on Spring Value of the Bungee String 
 

Figure 1: X initial vs. K experiment 
 
 
 
 
 

   
 
 
 
 
 
 
 
 
 
 
 
Figure 1 shows how we conducted our experiment. We started by attaching a constant mass of  
.15 kg to our bungee cord and measured its initial position. Then we brought the mass up to the 
start of the bungee and dropped it. Then to calculate final position we used the cameras on our 
phones to video tape the drop and pause it at the mass’s lowest point.  
 
Summary: The purpose of this experiment was to analyze the relationship between initial position 
of the bungee, with a weight attached, and its the spring constant value. This was done in order to 
better understand the properties of our bungee cord for the egg drop challenge.  
 
In order to tackle this question, my group and I set up an experiment in which we used a constant 
mass, attached it the bungee, and measured the bungee’s position (xinitial). A standard deviation of 
.001 was used for these values as we measured to the nearest millimeter. We then brought the 
mass up to the starting end of the bungee and dropped it to see the displacement of the bungee. 
This was done through filming the drop on our phones and pausing the video at the weight’s 
lowest point. Additionally, a tape measure was attached right next to the bungee so xfinal could 
easily be measured. 
 
Once all data was collected, the bungees displacement was calculated by taking the difference 
between the bungee’s final position (xfinal/height) and initial position. Then using this data, as well 
as other measurements collected throughout the experiment, spring constant (K) was calculated 
by using the energy equation for a spring (mgh=.5kx2). In order to observe the effect of a changing 
initial x value on K we made two graphs, xinitial vs K and xinitial2 vs K. Averages and standard 
deviations were also calculated for all measured values. 
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After conducting the experiment, we found K values of 10.67 +/- .42, 7.55 +/- .38, 7.72 +/- .48, and 
6.09 +/- .22 N/m for xinitial values of .618, .778, .854, and 1.164 m (corresponding order). Once 
squaring the x values to linearize the graph, a linear regression was done that found a standard 
error of about 1.65 for our data. Ultimately this led us to an experimental equation of interest of 
y=-3.9587x + 11.047 for our linearized data (relating xinitial2 to K). Furthermore, a trend was found 
in our first graph of K values decreasing, but leveling out, as xinitial increases.  
 
Figure 2:  
Xinitial(m) Xinitial2 (m2) Change in Xavg (m) Heightavg (m) Spring Constantavg 

(N/m) 
.618 +/- .001 .382 +/- .001 .574 +/- .015 1.192 +/- .015 10.67 +/- .42 

.778 +/- .001 .605 +/- .001 .780 +/- .027 1.558 +/- .027 7.55 +/- .38 

.854 +/- .001 
 

.729 +/- .001 .794 +/- .033 1.648 +/- .033 7.72 +/- .48 

1.164 +/- .001 1.355 +/- .001 1.030 +/- .024 2.194 +/- .024 6.09 +/- .22 

Figure 2 shows the data collected during our experiment. We squared our xinitial values in order to 
linearize our data to make a graph of xinitial2 vs spring constant (Figure 4). Change in x was 
calculated through finding the difference between height/xfinal and its corresponding xinitial value. 
Finally, we calculated spring constant through plugging all experimentally calculated values into 
the spring energy equation (mgh=.5kx2). 
 
Figure 3:  

 
Figure 3 shows our graph of xinitial vs K. A polynomial best fit line was used for our data and the 
equation represents a way to calculate an expected value with a measured xinitial value. 
 
 

y = 18.792x2 - 41.566x + 29.055
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Figure 4:  

 
Figure 4 shows our graph of xinitial2 vs K. Since the xinitial values were squared for linearization, a 
linear best fit line was fit to this data. The equation represents a way to calculate an expected 
value with a measured xinitial value 
 
Figure 5: 

  Coefficients 
Standard 

Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0% 
Intercept 11.04707398 1.40264089 7.875910401 0.015741587 5.011997322 17.08215063 5.011997322 17.08215063 

X Variable  
-

3.958678693 1.653062678 -2.39475414 0.138936742 
-

11.07123334 3.153875953 
-

11.07123334 3.153875953 
 
Figure 5 is a linear regression of our xinitial2 vs K data. This was used to calculate the standard error 
of data which came out to be fairly high at about 1.65.  
 
The experimental equation of interest for this lab was the linearized equation relating xinitial2 to the 
bungee’s spring constant. At the end of our experiment, we found an equation of K=-3.9587x + 
11.047 with a calculated standard error of about 1.65. In addition, our graph of xinitial vs K gave us a 
polynomial graph, which suggests that K values level out as xinitial rises. No percent error was 
calculated for this lab because there is no accepted value to compare our data to. Something we 
could have done differently in this experiment to mitigate error would have been to use a wider 
range of xinitial values. This is evident because our xinitial values of .778 and .854 m ended up 
showing strange results, as the latter’s K value was higher, and therefore increased error. So, if 
xinitial values with higher differences were used, our data might have been clearer.  
 
The most important outcomes of this experiment were the linearized equation we found, along 
with the trend of the polynomial function. The equation, K=-3.9587x + 11.047 will be important for 
predicting low values of K; however, it may end up proving inaccurate for larger weights attached 
to the bungee as our polynomial function suggests a more constant spring constant as xinitial 

y = -3.9587x + 11.047
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increases. The next step in this experiment would be to test for K values at these large xinitial 
measurements, allowing us to truly know the bungee’s properties for the egg drop. 


