Oscillations

Introduction: In this laboratory you will investigate the oscillatory properties of a pendulum and mass-spring system. 
Pendulum: 
1. Measure 50cm of string and measure the period for 4 pendula of different mass. For each pendulum determine the period by measuring the time it takes to make 10 oscillations. Make sure to release each pendulum from roughly the same beginning angle. Record your results in the table below. 

	Mass (g)
	
	
	
	

	Period (s)
	
	
	
	


Q: To what extent are your findings independent of mass? Why should they be independent of mass? 

2. For a fixed mass m = 50g determine the period for 4 different length pendulums. Choose your different lengths to be roughly 20cm apart (20, 40, 60, 80cm) so that any difference in the period will be discernable. 

	Length (cm)
	
	
	
	

	Period (s)
	
	
	
	


Q: Is there any perceptible difference between the pendula of different length? If so, can you explain why this is the case? 

In the table below compute the ratio of period squared divided by length P2/l for each pendulum. 

	Length (cm)
	
	
	
	

	P2/l (s2/cm)
	
	
	
	


Q: How does the ratio vary for each pendulum? Given its units what might it possibly depend on?

3. Keeping the 50g mass on the pendulum and a string of length 50cm determine the period for 4 different starting angles. Try to release the string roughly from 10(, 30(, 45(, and 75(.

	Angle (dg)
	
	
	
	

	Period (s)
	
	
	
	


Q: Is there any trend (e.g. getting larger) to the period as the angle gets larger? If the period is independent of the amplitude what does this tell you about the restoring forces acting on the bob as it is pulled away from its equilibrium position?

4. Attach a 500g mass to your 50cm length string and, using a spring scale, measure the force it takes to displace the bob a given distance away from the vertical. Measure the force for displacements away from the vertical of 2cm, 4cm, 8cm, and 16cm. 

	Dist (cm)
	
	
	
	

	Force (N)
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Q: Can you make any statement about how the restoring force varies with the bob’s distance away from the vertical? If so, how is this behavior consistent/inconsistent with what you know about SHM? 

Mass spring system: 

1. Measure the period for 4 different masses attached to a spring (200, 400, 600, 800g). As with the pendulum determine the period by measuring the time it takes to complete 10 oscillations. 

	Mass (g) 
	
	
	
	

	Period (s)
	
	
	
	


Q: Does the period depend on mass? If so why does it depend on mass in this case and not for a pendulum?

2. In the table below record the ratio of period squared divided by mass P2/m.

	Mass (g) 
	
	
	
	

	P2/m(s2/g) 
	
	
	
	


Q: To what extent is the above ratio independent of the mass? Given the units of the ratio what might it possibly depend on?

3. With a 500g mass attached to the spring record the period for 4 different amplitudes (4, 8, 12, 16cm).

	Amplitude(cm) 
	
	
	
	

	Period (s)
	
	
	
	


Q: To what extent is the period independent of the amplitude? Is there any trend? In light of your findings how might you expect the spring force to vary with the distance it is stretched? 

4. Using a spring scale determine the force required to stretch the spring a given distance. Perform this experiment in two ways: 

a) First determine the force required to pull the spring down while the mass is still on the spring. Measure the force required to stretch the spring 2, 4, 8, 16cm from its equilibrium position. 

	Distance(cm) 
	
	
	
	

	Force (N)
	
	
	
	




b) Now measure the force required to stretch the spring when there is no mass on it.
	Distance(cm) 
	
	
	
	

	Force(N)
	
	
	
	





Q: How does the force vary with distance in each of the above situations? Are there any discrepancies?

Q: How is the behavior of the force found in part 4 (a) above related to the dependence of period on amplitude? 

Q: State the similarities and differences in the oscillatory behavior of a pendulum and a mass-spring system. 
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