Simple Harmonic Motion Lab (2005)

Part I:  Obtain a value for the spring constant “k”

1.  Record the spring ID & support the given spring.  

2. Measure the unloaded position of the spring. 

3. Suspend a know mass from the spring & measure the displacement. (~ .5kg)  

4. Repeat the measurement 3 times and take an average.

5. Calculate the spring constant “k” from F = - kx.  (Hooke’s  Law)

Part II:  Using k from above weigh 2 other masses.  (known mass & bearing cluster)

1. Hang a second known mass from your spring and measure displacement.

2. Using “k” from Part I above determine the weight of the mass.  F =  -kx.

3. How close did you get?

4. Using same process weigh the bearing cluster provided.   F =  - kx

Part III:  Observe Oscillations.

1. Hang a known mass or the bearing cluster from the spring.

2. Determine equilibrium point.

3. Pull down on the mass to produce an amplitude of approximately 5cm.

4. Release spring and observe oscillation.

Part IV:  Some calculations for your spring with a known mass.  ( Space Domain) 

1. Select a known mass and attach it to your spring.

2. Stretch the spring 5cm and release it for amplitude A of 5cm.

3. Calculate magnitude and the displacement for maximum velocity.

4. Calculate the velocity at ½ A..

5. Calculate the magnitude and location for maximum acceleration a.

6. Calculate the total energy and the KE and PE at ½ A.

7. Create a sketch of velocity and acceleration as a function of x for 1 period.

Part V:  Measure the period of oscillations

1. With a specific known weight begin an oscillation of 5cm amplitude.

2. Measure the period of the oscillation by timing 10 cycles. Repeat 3 times.

3. What would you expect the period to be with a 10cm amplitude?

4. Test your guess.

5. Repeat with a second weight.

Part VI:  Alternate evaluation of k & m.

1. Using a known mass determine ‘k’ from T = 2 pi (m/k) ^ ½

2. How close was this to ‘k’ from part 1?

3. Using this value of ‘k’ measure the weight of a second known mass.

4. How close did you get?

Part VI:  Sinusoidal  (Time Domain)

1. Using the period and frequency from above use equations 11-8, 11-9, & 11-10 to compute x, v, & a at 1 second & 25 seconds

2. Provide a rough plot of x, v, & a  as a function of time for 1 period.

