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Periodic Motion
• Motion like: 

– Swinging pendulum

– Sound vibrations

– Vibrations of atoms

– My pacing

• Any motion that is repeating (comes back to an original point 
and follows the same path again)

• Can be characterized by:
– Amplitude of motion

– Periodicity of motion
• Or, the frequency

• Or, the angular frequency



One-dimensional Period Motion

• My Pacing
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Periodic Behavior

Belousov-Zhabotinsky reaction



Simple Harmonic Motion

• A type of periodic motion with a very explicit 
definition:

• Motion about an equilibrium point with a 
restoring force proportional to the distance 
away from the equilibrium point.
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Simple Harmonic Motion
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• Analyze:

• Differential equation relating the changing 
acceleration to the position. Try non-periodic 
solutions:

Simple Harmonic Motion
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• Try a periodic solution:

• The general solution is:

Simple Harmonic Motion
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For φ = 0



• The factor in front of time sets the frequency 
of oscillations, so:

Simple Harmonic Motion
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Frequency, Angular Frequency and 
Period

• There is sometimes confusion about these 
quantities.

• ω is called the angular frequency.

• x returns to its starting point when ωt = 2π, so the 
period (amount of time to complete one cycle), is:

• The frequency (number of cycles per second) is just:
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CPS 34-1

• A mass m = 1.0kg is attached to a massless spring.  The 
spring is stretched with a force of 6.0N to a distance of 
0.03m and then released.  What is the frequency of 
oscillations of the mass?

A) 1.25 Hz.

B)  2.25 Hz.

C)  3.25 Hz.

D)  Not enough information to solve.
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• The phase factor determines the value of x at 
t=0:

Simple Harmonic Motion
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• We can differentiate to get the velocity

• And again to get acceleration

• Note that:

Position, Velocity and Acceleration
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Energy in Simple Harmonic Motion

• Without any other forces (friction), we can 
describe the energy of a spring-mass system 
by the kinetic energy:

• And the potential energy is:
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Energy in Simple Harmonic Motion

• So, the total energy is the sum of these:

• But there is no time dependence here –
conservation of energy!
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Energy in Simple Harmonic Motion

No gravity…










