
Hooke’s Law (Spring Force)

OBJECTIVE: Investigate Hook’s Law to find the relationship between the restoring 
spring force acting on a spring and the displacement caused by the hanging weight. 

APPARATUS: 
Hooke’s Law apparatus
5 g weight-hanger with tooth pick 
10 g slotted masses

  
INTRODUCTION: As shown in the figure a
spiral spring is mounted vertically.  As weights
are added, the spring is stretched.  The amount of
stretching in the spring will be measured, and we
will call it the displacement.  

From the Free Body Diagram on the right, we can
write:

Fx= Mg – spring force = 0 

Mg = spring force 

where, M = the load mass (mass hung from the spring )
g = acceleration due to gravity
x = vertical displacement (shown in the diagram)

Note that the force exerted by the spring is always directed opposite the displacement (so 
the direction of the restoring spring force is always opposite that of the displacement of 
the spring). 

PROCEDURE: 

1. Measure and record the location of the bottom of the weight-hanger with only the 
weight-hanger hanging from the spring.  Mark this point as your   reference point 
for the next displacement measurements.

2. Add a 10 g mass holder to the bottom of the spring and measure and record the 
displacement of the bottom of the weight-hanger. Be sure to measure the 
displacement of the weight-hanger from the point that you marked in step 1 as 
reference point.

3. Repeat step 2 a total of 5 times adding increments of 10 gram slotted masses to 
the mass holder.

4. Remove the slotted masses from the weight-hanger.
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Data Table:
Total Hanging Mass (g) Total Hanging Weight (N) Displacement (m)

5.0 g

 15.0  g

25.0  g

35.0  g

45.0  g

55.0  g

CALCULATIONS & QUESTIONS:
1. Using the Graphical Analysis program, graph the hanging weight (on the y-

axis) versus the displacement (on the x-axis).  Double-click on the “x” in the 
table and change that name to “Displacement (m)”.  Double-click on the “y” 
in the table and change that name to “Hanging Weight (N)”. Do not plot the 
first hanging weight.  Perform a best fit on your graph and obtain the slope 
and the y-intercept.  Print your graph.

2. Perform a best fit on your graph and obtain the slope and the y-intercept.  
Record their values.
slope  =      _______________
y-intercept  =    _______________

3. What do you think happens to the value of the slope if you had a stiffer spring 
to work with?  (Hint: think about what happens to the displacement if the 
spring were stiffer.  How would that affect the slope of the graph?)

CONCLUSION:
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