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Relationship: Displacement and Force 
 

 This experiment demonstrates to students the relationship within a static situation 
between the displacement and the force exerted on the bungee, our two experimental values 
of interest. By adding mass to the hook at the end of the bungee, we increase the force exerted 
on the bungee, and are then able to observe the resulting displacement of the bungee.  
 Our method in conducting this experiment was based off of the principals of Hooke’s 
law, which states that when a force is applied to a material such as a bungee, the bungee will 
either stretch or compress in response. We used the same bungee throughout the experiment 
in order to keep the spring constant (k) consistent, and used displacement and force as our 
experimental values of interest, calculating force by multiplying the respective mass with the 
acceleration due to gravity. Attempting to observe this experiment, we used a metal arm to 
suspend the spring and added a hook to the end of it. We then began to gradually add mass by 
constant increments of 5g beginning at 100g and ending at 170g, the range of possible masses 
of the average egg.  
 Our data appeared to be accurate, as it coincided with the expected linear relationship 
between displacement and force displayed in the Hooke’s law equation. The Force exerted on 
the spring as a result of an increase in mass and the resulting displacement due to the 
stretching of the spring are our experimental values of interest. These experimental values of 
interest have a clear linear relationship, and they can be used to obtain the spring constant if 
force is divided by displacement.  
 The Hooke’s law equation states that F=(k)(x), where F is (mass)(gravitational 
acceleration), (k) is the spring constant, and (x) is the displacement, as the linear relationship 
between Force and displacement when k is kept constant is displayed in the results of our data. 
With a mass of 0.1Kg, we get a force of 0.98N and a displacement of 0.24m. When we increase 
the mass to 0.105Kg, we get a force of 1.029N and a displacement of 0.27m. The increase in 
force yielded a proportional increase in displacement, and if an obtained force value is divided 
by its respective displacement value, we should get a spring constant value (k) that is the same 
or close to the spring constant from our linear equation present in our graph. Possible for 
displacement is (+/-0.01m) which could be mitigated by both partners taking measurement of 
displacement to ensure precision, and (+/-0.001N) for force, which could be mitigated by using 
the full value of gravitational acceleration rather than the rounded 9.9m/s^2. 
 Our most important outcome from this experiment is the linear relationship between 
Force exerted on the bungee and the resulting displacement. Moving further, we would like to 
use the linear equation derived from our graph to plug in larger values of force to obtain the 
expected displacement, and use a known displacement to calculate force.   
  
 



 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
Figure #1, This figure attempts to display the steps we conducted in carrying out the 
experiment. We first set up the bungee so that it was hanging from the metal arm bar. We then 
tied a hook to the opposite end of the bungee that allowed us to add mass. The mass is one of 
the focus variable for the experiment. We used the same bungee throughout the experiment 
and kept it at the same length. We used the tape measure to measure the length of the spring, 
added mass to the hook at the end, and measured the displacement of the hook by subtracting 
the original length from the new length that held the mass. We began with a mass of 0.1kg and 
increased the mass by 0.005 kg, recording each displacement with the respective mass in 
relation to the original length and ending at a mass of 0.17kg.  
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Figure #2, This table was used to record the results from our experiment. We measured the 
mass that the bungee was holding, and measured the length of the bungee with the respective 
supporting mass. We then calculated the displacement by measuring the respective length of 
the bungee with its mass value and subtracting the original length of the bungee. We then used 
our recorded data to make calculations such as the force of the mass on the spring. We 
calculated this by multiplying the respective mass by the acceleration due to gravity (-
9.8m/s^2). The displacement of our mass has a possible error of (+/- 0.01m), and our force 
values have a possible error of (+/-0.001N). The possible error for displacement could have 
resulted from an inaccurate measurement, and the possible error for our force could have 
resulted from the failure to factor in the mass of the hook, or rounding to 9.8m/s^2 for the 
acceleration due to gravity.  
 
 
 
 
 
 
 
 
 
 
 
 

 Mass (kg) 
Displacement (m) (+/-
0.01m) 

Force (N)(+/- 
0.001N) 

 0.1 0.24 0.98 

 0.105 0.27 1.029 

 0.11 0.295 1.078 

 0.115 0.32 1.127 

 0.12 0.34 1.176 

 0.125 0.36 1.225 

 0.13 0.38 1.274 

 0.135 0.42 1.323 

 0.14 0.44 1.372 

 0.145 0.47 1.421 

 0.15 0.49 1.47 

 0.155 0.505 1.519 

 0.16 0.56 1.568 

 0.165 0.57 1.617 

 0.17 0.605 1.666 



 
 
 

 
 
 
 
Figure #3, The graph of Displacement vs. Force clearly displays a linear relationship. As the 
displacement increases, the force also increases as a result of the increase in mass. This 
coincides with the equation F=(m)x(a), as the acceleration of gravity (-9.8m/s^2) is constant 
throughout the experiment. Our variable of interest, mass, then has a direct linear relationship 
with the force. As more mass is added, the force increases, and as the force increases, our 
displacement variable of interest increases respectively. The linear graph allows us to predict 
the force being exerted on the bungee if displacement is known, and vice versa. If the value of 
displacement or force is greater than the values displayed in our experiment, we can use the 
linear equation y=1.9104x + 0.5251 to predict unknown values. If displacement is known, we 
can plug it in to the x value to solve for y to get the force, and vice versa. If we solve for the 
force exerted on the bungee (y) we can use this value to calculate the mass by plugging the 
force in for F in the equation F=(m)x(a), using -9.8m/s^2 for a and solving for (m) to obtain the 
mass. Since the slope obtained by Force/Displacement, we obtain the spring constant k through 
the slope, which can be proven in the equation F/x=k and has a value of 1.9104. 
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  Coefficients 
Standard 

Error t Stat P-value 
Lower 
95% 

Upper 
95% 

Lower 
95.0% 

Upper 
95.0% 

Intercept 0.5251 0.0152 34.375 3.77E-14 0.4921 0.5581 0.492 0.5581 
X 
Variable 
1 1.9104 0.03535 54.033 1.09E-16 1.8339 1.9867 1.833 1.9867 

 
 
Figure #4, Using the excel regression analysis, we were able to obtain the above table. We 
plugged in the displacement for the x value and the force for the y value. The coefficient for the 
y intercept display the original force exerted on the spring when a mass value has not yet been 
added. The x-variable coefficient represents the slope of the graph, which is the spring 
constant. This can be found through the equation F=(k)(x), and when F is divided by x to get the 
slope, the result is k (spring constant). When multiplying this acceleration by the displacement 
and adding the x intercept, we obtain the force exerted on the spring. These values match up 
exactly with the y intercept and slope found in the equation of our graph, which indicates that 
minimal error occurred.  The standard error for the y intercept is 0.0152, and the standard error 
for the slope is 0.03535. These errors must be taken into account when attempting to calculate 
the force exerted on the bungee and the displacement. 
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