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Summary 

 This experiment aimed to test if the length of the elastic changed its K-Value. This information 

will be important to know, as K-value of the length we choose will be instrumental in creating a thrilling 

yet safe drop. To test find K-value, the researchers hung varying lengths of elastic from the stand, and 

added incremented weights to stretch the elastic. The distance it stretched was measured for each 

weight. The researchers then graphed the force of gravity vs displacement for each elastic length, and 

linearized the data to get a K-value. The slope of this line is the K-value because of how Hooke’s Law (F=-

kx) relates the force and displacement. The results show that the k-value varies distinctly for each 

length. The relationship between length and K-value appears to be logarithmic, as the equation for the 

best fit curve of K-value vs length is y= -5.533ln(x) - 2.7123. The researchers will be using this 

information when calculating the K-value of the length of elastic chosen for the bungee jump.  

Experimental value of Interest 

 The experimental value of interest is the K-value. Though the dependent and independent 

variable are displacement and changes mass, these are all to find the K-value. The value is obtained by 

taking the slope of the linear fit line when graphing force vs displacement. It is of interest because it 

shows how similar the elastic is to an ideal spring, and gives a way to compare the different lengths.  

Results 

 The results of this experiment were that the K-value of the elastic does not stay the same for 

each length. Graphing the K-Values gives a logarithmic line of best fit with the equation y = -5.533ln(x) - 

2.7123. The result shows the relationship between the K-values and gives the researchers a way to 

predict the K-value at a given length.  

Error  

 Sources of error could be human error in measuring, overstretching of an elastic that changes 

the K-value, and stretching during the time it takes to measure. The accepted error is ±0.02 m for 

displacement and ±5% for the K-value.  
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Figure A: This is a diagram of the setup 

showing a mass hanging from an 

elastic. The length of the elastic 

changed for each trail, but the process 

remained the same.  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Unstretched 
Length (m) 

K-Value 

0.041 15.358 

0.207 5.031 

0.36 2.659 

0.525 1.71 

Figure C: This is the table 

of each of the K-values 

found for each of the 

unstretched lengths. 

y = -5.533ln(x) - 2.7123
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Force vs Displacement

Unstretched Length 0.36m
y=2.6591x+0.4976

Unstretched Length 0.207m
y=5.031x+0.3021

Unstretched Length 0.525m
y=1.717x+0.4976

Unstretched Length 0.041m
y=15.358x+0.6246

Figure B 

Figure D 

Figure B: This figure is the 

graph of Force vs 

Displacement for all four of 

the varied lengths. The 

equations under each label 

are the lines of best fit. The 

slopes of these lines were 

taken to be the K-value.  

Figure D: This is the most 

important graph for drawing 

the end conclusion. This 

graph relates the K-value to 

the initial unstretched elastic 

length, and creates a 

logarithmic curve with the 

equation y = -5.533ln(x) - 

2.7123 that can be used to 

predict the K-value at any 

length within the range. This 

equation not only shows the 

relationship between K-value 

and length, but also allows 

the researchers to predict the 

K-value at any length within 

the range of the graph.  
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