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Hooke’s Law & Simple Harmonic Motion 
 

Purpose:   

1) To determine the relationship between the force exerted on a spring and the amount it stretches. 

2) To determine the relationship between the mass hanging on a spring and its period of oscillation. 
 

Special Precautions 

Please take care not to overload any of the springs. Overloading will permanently stretch the spring, changing the value  

of k and rendering the spring useless for future students. 

 

Procedure: Hooke’s Law Method 

In the example to the right, a 5.0 N weight stretches a spring by 0.075 m. The spring constant is 

then calculated by dividing the amount of force by the magnitude of stretch.  

 

Ignoring the negative sign, a graph of F vs. x shows that there is a linear relationship between the 

force applied and the amount of stretch. The ratio of force to stretch is known as the spring constant. 

 

 

 

 

 Using eight different appropriate masses, measure the spring’s displacement from equilibrium.  

 Graph force (y-axis) vs. displacement (x).  

 

Procedure: Period of Oscillation Method 

The equation below will be tested against the Hooke’s Law method.  

 

 

 

 

 Using the same masses, measure the period of oscillation. Use a small amplitude. The spring should not bounce off its 

support and should remain at least partially stretched even at the top of its oscillation. 

  Graph 4π2 * mass (y-axis) vs. period squared.  

 

 

Data Table:   Spring Number:   ___________   Equilibrium Length: ______________ 
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Calculations:  Show the following calculations in your lab notebook.  Include formulas, algebra, plugged in 
numbers, units, and circled answers. 

 Weight 

 Spring displacement 

 Rearrange the formula for an oscillating spring so that it is solved for the spring constant, k.  (What 
does k equal in terms of m and T?) 

 What is the percent difference between your Hooke’s Law Method spring constant value and your 
Period of Oscillation Method spring constant value? 

o % difference= |
experimental value 1 - experimental value 2

average experimental value
| *100 

 

SUBMIT ON SCHOOLOGY: 

 

Graphs: 

Using Excel, construct the two graphs explained in the procedure above.  (You will need to do some extra 

calculations in excel before creating the second graph.)  Create a linear best-fit line for both graphs and display 

the equation on the graph.  The slope of each graph will be your spring constant for the two different 

experiments! 

Be sure to include a title and axis labels with units for each graph. 

 

Questions: 

1. Consider the first graph (Hooke’s Law).  How much weight would you need to hang from your spring to 

stretch it exactly 10 cm?  Explain how you found your answer. 

2. The spring constant is related to how easily a spring will stretch past its equilibrium point.  Would the 

shocks on a car have a higher or lower spring constant? 

3. Would the period of oscillation for your car shocks be greater or lesser than the spring you used in class?  

Why? (Consider the equation provided for the period of an oscillating spring.) 

 

Results: 

What is your Hooke’s Law Method spring constant value?  What is your Period of Oscillation Method spring 

constant value?  What is the % difference between these values? 

 

Discussion: 

List and briefly explain two reasons that the spring constants you calculated weren’t the same.  Where did the 

error in your results come from? 

 

 


