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Testing the Accuracy of Our Static K Value in Dynamic Situations  

Experiment Summary 

In our experiment, we tested whether the experimental values for a K constant will be the 

same when found using a static and dynamic test. Using the energy formulas, we set gravitational 

potential energy (=mgh) equal to elastic potential energy (=1/2kx2) to calculate our K dynamic. To 

find the lengths, we measured the initial length of the string with no added weight. Then, we found 

the displacement by dropping a string with an added mass of .1 kg from the height of the bar arm and 

took a video of its descent next to a measuring tape. With our experimental and theoretical values of 

K and length, we found a relationship between K dynamic and initial length and calculated the ratio 

and percent difference between K static and K dynamic.  

 To compare to our theoretical formula for K static (k = 1.7226L - 0.0441 with uncertainty +/- 

.06 N/m), we found our experimental formula for K dynamic to be k = 1.658(1/L) - 0.534 with an 

uncertainty of +/- .04 N/m. We found that the ratio between them is represented by a constant of 

about .887 N/m, which means that our percent difference was about 12.3%. Our experimental value 

of interest was K dynamic, which had a percent uncertainty of about 7.48%. Given that the percent 

uncertainties of our K static and K dynamic were approximately 5% and 7.48%, we know that our 

experiment was just on the cusp of being within the experimental uncertainty of 12.3%. The most 

significant source of uncertainty came from our lengths, especially the final length, because it was 

very hard to see the exact lowest point that the mass reached in the video. In another experiment, we 

could use a more advanced device to get an in-focus, frame by frame shot of the oscillation. Overall, 

we found that the K values found using (ideally) the same elasticity of string and the same in a static 

and dynamic experiment are not the same due to inaccuracy of measurement. As the dynamic 

experiment is the most similar to the actual egg drop, it would be the most useful in predicting k 

values and displacement. With our equation for K dynamic, we will be able to calculate our K given 

the initial length and then find the displacement, thus allowing us to protect our egg from smashing 

into the ground.  

 



Fig #1: Diagram of Initial String Length and Final Length After Dynamic Activity  

Description: First, we measured the initial length of the string without any added weight. Then, we 

dropped the elastic string with a mass of .1 kg attached to it from the height of the bar and took a 

video of the descent to see how far it dropped. We set the gravitational potential energy (mgh) of the 

mass before it was dropped and the elastic kinetic energy (.5kx2) formulas equal to each other to 

calculate our K dynamic value.  

 

Quantitative Data and Analysis  

Fig #2: Table of Experimental Values for Length and Energy  

Mass 

(kg) (+/- 

.001 kg) 

Length 

initial 

(m) (+/- 

.005 m) 

Average 

length final 

(m) (+/- 

.005 m) 

Displacement 

(m) (+/- .005 

m) 

Ktheoretical 

(N/m) (+/- 

.06 N/m)  

Kdynamic 

(N/m) (+/-

.04 N/m) 

Kdynamic/Ktheoretical 

(N/m) (+/- .06 

N/m) 

0.1 0.25 0.78 0.53 6.71 5.50 0.82 

0.1 0.42 1.25 0.83 4.06 3.55 0.87 

0.1 0.19 0.55 0.36 9.02 8.18 0.91 

0.1 0.38 1.13 0.75 4.49 3.91 0.87 

0.1 0.27 0.78 0.51 6.34 5.81 0.92 

0.1 0.12 0.30 0.20 16.36 15.32 0.94 

Description: This chart shows the lengths and energies used to find the K dynamic and the ratio of K 

dynamic to K theoretical and its standard error, which were taken from our previous lab report. The 

formula used to calculate the K theoretical values is k = 1.7226L - 0.0441, with K being the K static 

value and L being 1/initial length. The uncertainty for the k values is given by the standard error of 

the slopes of the linearized graphs, but could also be derived from the uncertainty of the lengths. K 

theoretical and K static represent the same values. 



 

Fig #3: Graph of the Relationship between K Dynamic and Initial Length of the Elastic String  

 

Description: This graph shows the power relationship between the experimental K dynamic value and 

the initial length of the elastic string.  

 

Fig #4: Linearized Graph of K Dynamic and Length  

 

Description: This graph shows the linear relationship of the values shown in Fig #3. Since the power 

equation from Fig #3 was close to x-1 (or 1/x), we knew that to linearize the data we had to graph 

1/initial length with K dynamic.  

 

k = 1.3586L-0.94
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Experimental Value of Interest 

Our experimental value of interest is our K dynamic value because we wanted to determine how 

accurate the equation we found in our Bungee Jump 1 experiment was, which had the equation of k = 

1.7226L - 0.0441. We calculated our K dynamic value by setting the potential energy of gravity (PE 

= mgh) equal to the elastic kinetic energy (KE = .5kx2). We obtained the uncertainty by doing a 

regression analysis of the linearized graph.  

The numerical value of our uncertainty in the slope of the linearized graph is +/- .045 Newtons times 

meter per meter, which gives a percent uncertainty of 7.48%.   

Quantitative Error Analysis  

The experimental values of our K constant are the values in the chart under K dynamic and our 

comparison values are under K theoretical. As our experimental and comparison values were fairly 

close, we created a ratio of K dynamic divided by K theoretical to get a constant of about .887 (N/m), 

which shows a percent difference of about 12.3%. The error of our experimental K dynamic is 7.48% 

and of K static is 5%, which means the predicted and experimental errors are the same, adding up to 

12.48%. Given that the percent difference of K dynamic and K static and the expected errors of both 

Ks added up to almost the same amount, our results are just on the edge of being in agreement with 

the expected results. I would suggest choosing this dynamic experiment, instead of a static 

experiment because this one is closer to the final bungee jump experiment.  
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