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Figure 12-2 Spring supported by table clamp and meter stick aligned with the lower end of the spri ng. Mass 
placed on the end of the spring caused displacement x of the spring. 

Arrange a clamp for the meter stick so that it can be supported from the floor as shown . Adjust the 
height of the meter stick until the zero mark of the meter stick is aligned with the bottom of the 
hanging spring as shown. 

2. Place a hooked mass m of 0.1 000 kg on the end of the spring. Slowly lower the mass m until it
hangs at rest in equilibrium when released. Carefully read the position of the lower end of the
spring on the meter stick scale . Record the value of the mass m and the value of the displacement x
in Data Table l.

3. Repeat Step 2, placing in succession 0.2000, 0.3000, 0.4000, and 0.5000 kg on the spring and mea­
suring the displacement x of the spring. Record all values of m and x in Data Table 1. Record x to the
nearest 0.1 mm.

Energy Conservation 

1. Check that the lower end of the spring is still precisely at the zero mark. Adjust the meter stick if
necessary. Hang a 0.5000 kg mass on the end of the spring and support it with your hand with the
lower end of the spring precisely at the 0.0600 m mark . Record 0.0600 as x1, and record the value of the
mass in Data Table 2. Release the mass and mark the lowest point of the lower end of the spring.
Release the mass several times until you have accurately located the lowest point of the motion . It may
be easier to note the lowest position of the mass itself , and then hold the mass at that position to

determine the position of the lower end of the spring. Record the distance as x2 in Data Table 2. 

2. Repeat Step 1 for x1 values of 0. 08000, 0.1000, and 0.1200m. Measure the value of x2 for each of
these values of x1 and record the values of x1 and x2 in Data Table 2.

3. Check that the lower end of the spring is still precisely at the zero mark. Adjust the meter stick if
necessary. Use a mass of 0.5000 kg and pull the mass down by hand until the lower end of the spring
is precisely at the 0.2 800 m mark. Record 0.2 800 m as x2 in Data Table 3. Release the mass and
determine how high it rises. The position of the lower end of the spring when the mass is at its
highest point is x1. Again release the mass several times to accurately determine the value of x1. 

Record the value of x1 and the value of the mass in Data Table 3.
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4. Repeat Step 3 for x2 values of 0.2500, 0.2300, and 0.2000 m. Measure the value of x1 for each of these
values of x2 and record the values of x1 and x2 in Data Table 3.

CALCULATIONS 

Spring Constant 

1. Calculate the force mg for each mass and record the values in Calculations Table 1. Use the value
of 9.800 m/s2 for g.

2. Perform a linear least squares fit with mg as the vertical axis and x as the horizontal axis. Record the
slope in Calculations Table 1 as the spring constant k and record r the correlation coefficient.

Energy Conservation 

1. For each of the four measurements of the falling mass in Data Table 2, calculate the change in the
gravitational potential energy fiU

g 
where fiU

g 
= mg(x2 - x1). Calculate the change in spring potential

energy Ii Uk where Ii Uk = (1/2)k(x� - xf ). Record the results in Calculations Table 2.

2. Calculate the percentage differences between fiU
g 

and Ii Uk for each case of Step 1 and record them in
Calculations Table 2.

3. For each of the four measurements of the rising mass in Data Table 3, calculate the change in
gravitational potential energy fiU

g 
and the change in spring potential energy !iUk· Record the results

in Calculations Table 3.

4. Calculate the percentage differences between fiU
g 

and Ii Uk for each case of Step 3 and record them in
Calculations Table 3.

GRAPHS 

1. Graph the data from Calculations Table 1 for force mg versus displacement x with mg as the ver­
tical axis and x as the horizontal axis. Also show on the graph the straight line obtained from the fit
to the data.
















