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O-LAB 3: Hooke’s law 

Purpose: Understand Hooke’s law and its use as a linear force model. 

Introduction 

Hooke's law states that extension of a spring is proportional to applied force. The force is a 
restoring force so it points towards the equilibrium. For a spring being compressed or stretched in one 
dimension, say the x direction, then the non-zero x-component of the restoring force is given by the 
equation 

𝐹 = −𝑘(𝑥 − 𝑥 ) 

where 𝑥  is the equilibrium position and 𝑘 is the constant of proportionality. For a single spring system, 
it is easiest to set the equilibrium position to zero, 𝑥 = 0. Afterwards, the magnitude of the force is 
simply |𝐹| = 𝑘𝑥. 

If a spring obeys Hooke's law, then a graph of applied force against extension will be a straight 
line with a constant slope −𝑘 (note that plotting the magnitude of the force of a stretched spring will 
result in a positive slope of 𝑘). 

Laboratory assignment 

Part 1: testing Hooke’s law 
1. View the simulation for Hooke’s law. Select the intro simulation 
2. Click the ‘Displacement’ and then ‘values’ options on the right. 

 

3. Set the value of 𝑘 to be 500 N/m. 
4. Set the applied force to be 20 N and add the applied force and extension data to table 1. 

Table 1 

Applied force F (N) Extension x (cm) 
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5. Using the applied force slider, increase the force in increments of 20 N until your reach 100 N. 
Add your results for applied force and extension to Table 1. 

6. Plot your data on the below x vs. |𝐹| graph. 
7. Draw a best fit line through your points and write the slope on the graph (including the units in 

kg/s2). 

 

 

8. Is the slope equal to the intended constant, 𝑘 = 500 N/m?_____________________. 

Part 2: Springs in parallel and series 
1. Go back to the main Hooke’s law simulation page and select the “systems” simulation. 
2. Select the springs in parallel option if not already selected on startup. The two springs will be 

side-by-side. 

 

3. Select the ‘displacement’ and ‘values’ check boxes. 

 

4. Set the top spring constant to 𝑘 = 200 N/m and the bottom spring constant to 𝑘 = 200  N/m. 
Apply 100 N of force to the right. Record the extension and determine the total spring constant 
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𝑘  of the two springs in parallel from the equation 𝐹 = 𝑘 𝑥. Record your results in the 
top row of Table 2. 

Table 2 

𝑘  (N/m) 𝑘  (N/m) Applied force Ftot (N) Extension x (cm) 𝑘  (N/m) 

200 200 100   

200 400 100   

400 200 100   

400 400 100   

 

5. Set the rest of the 𝑘  and 𝑘  values according to Table 2 and fill in the table. 
6. Press the series spring button so that the springs change their combination to look like the setup 

in the image below. 

 

7. Set the left spring constant to 𝑘 = 300 N/m and the right spring constant to 𝑘 = 300 N/m. 
Apply 100 N of force to the right. Measure the extension and determine the total spring 
constant 𝑘  of the two springs in series using 𝐹 = 𝑘 𝑥 Record your results in the top 
row of Table 3. 

Table 3 

𝑘  (N/m) 𝑘  (N/m) Applied force Ftot (N) Extension x (cm) 𝑘  (N/m) 

300 300 100   

300 600 100   

600 300 100   

600 600 100   
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8. Set the rest of the 𝑘  and 𝑘  values according to Table 3 and fill in the table. 
9. Three students offer a model for finding the total spring constant 𝑘  for two springs in 

series: 

 

 Student 1: 𝑘 = 𝑘 + 𝑘  

 Student 2: 𝑘 =   

 Student 3: = +  

               Explain which student’s model is correct. 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

10. Write a short conclusion to the lab. 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 


