Simple Harmonic oscillator
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This is on a frictionless surface, so that the energy is undamped
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This is angular frequency.
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This is always simple harmonic motion. 
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This is the proof

Now, from the energy perspective:
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Take derivative of both sides
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Still works!

Summary: if you have a force acting like this: 
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, you have the differential equation 
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, where 
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, with the solution being 
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Example Problem
A .35 kg mass is attached to a horizontal spring with
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, and moves on a frictionless surface. The mass is pulled back 25 cm and is released from rest.

a)
Calculate the angular frequency, frequency, and period of the mass.
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b)
Find the velocity of the mass at t=4 seconds.
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c)
Find the maximum velocity and acceleration of the mass.
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d)
Find the speed of the mass once it has moved 15cm from the release point.
2 methods: find at what time is x=10cm, then plug back in, or use energy conservation.
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Other examples of spring setups
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[image: image23]
In this case, 
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. Proof: 
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Only F2 is actually acting on the mass directly
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