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Sam Joseph and Lorden Hoff  Thursday - Khalifa Section        10/26/2017 

 

Bungee Challenge 1 – Hooke’s Law: Studying the Theoretical and Measured Spring 

Constant K 

On my honor, I have neither given nor received any unacknowledged aid on this 

Experiment Summary.  

 

Abstract: 

 We carried out this experiment in order to study the spring constant k (N/m) of our bungee 

cord. For our trials, knowing that a change in spring constant k would occur via altered lengths L 

(m) of the bungee cord, we measured six masses (kg), spanning the estimated weights of an egg-

harness pair, and their respective bungee cord lengths L to determine an average spring constant 

k over the entire length L of the bungee cord. We established our experimental variables based 

upon the equality m(g) = -k∆x, such that we assumed net force (N) of gravity equaled Hooke’s 

Law or rather the force of the spring (N).  

 Theoretically, we knew doubling the length L of a spring halves the spring constant k of 

the now altered spring. Therefore, we divided our various weights (N) according to quarter 

changes in mass (kg) and calculated six theoretical spring constants k. We then empirically 

measured a calculated spring constant k that fits our theoretical predictions. Subsequently, 

comparing lengths L to spring constants k, we are able to calculate an average spring constant k 

according to the average of some bungee cord lengths L via the equation k = -4.9309L (±1.62) + 

9.0956 (±1.94).  
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Figure 1: Bungee Cord Diagram. Recording the length L of the bungee cord according to n 

weights (N), we measured a change in bungee cord length L such that ∆x = xn – x. From this 

diagram, we proceeded to calculate spring constant k (N/m) according to ratio - k = (m(g))/∆x. 

Weight (m(g)) Theoretical k 
Constant (N/m) 

Average 
Theoretical k 

Constant (N/m) 

Calculated k 
Constant 

Average k 
Constant 

(N/m) 

Change in 
Length (m) 

(+0.01) 
0.491 7.49 3.46 7.49 3.41 0.066 
0.981 3.75  3.64  0.269 
1.23 3.0  2.91  0.421 
1.47 2.5  2.46  0.599 
1.72 2.14  2.05  0.836 
1.96 1.87  1.94  1.014 

 

Figure 2: Summary of Results from Weight and Change in Length L Ratio for Calculating 

Spring Constant K. For our theoretical spring constant k (N/m) measurement we started with 

our first calculated spring constant k. Pulling from the theoretical model of the spring constant 

we calculated theoretical values for spring constant k according to a generous egg-harness mass 

range from 0.05 kg to 0.2 kg. From our results, we found an average spring constant k = 3.41 

N/m comparable to an average theoretical spring constant k = 3.46 N/m.  
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Figure 3: Graph of Change in Length L Vs. Spring Constant K. The data fit with a straight 

line yields a generic formula for a slope. From this downward slope, we visualize that as some 

length L (m) increases, spring constant k (N/m) of the bungee cord decreases. The uncertainties 

in slope, -4.9309L (±1.62) N/m2, and y-intercept, 9.0956 (±1.94), were obtained from Excel 

regression analysis. 

 

From the data collected, we are able to conclude, although not an ideal spring, our bungee cord’s 

behavior acts ideally. Consequently, we are able to use Hooke’s law in our prediction model. 

Beyond this understanding of the ideal behavior of our bungee cord, we examined a relationship 

between our calculated spring constants k and measured lengths L via a trend line [Figure 3: k = 

-4.9309L (±1.62) + 9.0956 (±1.94)]. From our equation, given some value for length L, we are to 

predict a corresponding spring constant k within a manageable degree of uncertainty: inputting 

our tested lengths into this equation produces an average spring constant k equal to our 

calculated spring constant k of 3.41N/m. 

 

k = -4.9309L + 9.0956
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