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a) Aim: to study the characteristics of simple harmonic motion

b) Apparatus: 

1 computer interface, 1 clamp and stand, 1 weight, 1 motion sensor, 1 meter rule, 1 triple beam balance, 1 spring (force constant = 2 N/m)


c) Diagram  


Spring


     


             









stand

mass 


                           Motion sensor

d) Procedure: 

I) Part A

1. Set up the apparatus as shown in the above figure.

2. Add 50 grams of mass to the end of the spring and measure the extension.

Extension= ___________

    Q.1 Find the force constant of the spring. Hooke’s law  F= kx


k=  _________________

II) Part B

1. Measure the equilibrium position by the motion sensor

Equilibrium position = _______________

2. Pull down the weight slightly.

3. Record the x-t, v-t and a-t graphs

4. Save your results as a:SHM

Q.1 What is the phase relationship between the acceleration and the displacement from equilibrium position?


___________________________________________________

Q.2 What is the phase relationship between the acceleration and the displacement from equilibrium position?


___________________________________________________

5. Use the coordinates button, measure the period of the motion.

Period = _____________________

III) Part C

1. Click the Display to open a new acceleration-position graph.

2. Save your results as a: SHM2 and print out your graph.

3. In your graph, location the equilibrium position. (form partB)

4. What is the relationship between the acceleration and the displacement?


___________________________________________________

e) Discussion:

1. Explain why the amplitude of the motion should be small.


___________________________________________________

2. Explain why we shouldn’t use a ping-pong ball instead of the weight to perform the experiment.


___________________________________________________

3. Compare the period and the expression 
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___________________________________________________

4. The definition of Simple harmonic motion

a) The acceleration is proportional to the displacement from the equilibrium position.

b) They are in opposite direction.
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Q.3 Give a motion which is periodic but not simple harmonic 


___________________________________________________
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