
Oscillatory Motion

Periodic motion is motion of an object that regularly 
repeats—the object returns to a given position after 
a fixed time interval.

A special kind of periodic motion occurs in
mechanical systems when the force acting on an 
object is proportional to the position of the object 
relative to some equilibrium position. If this force is 
always directed toward the equilibrium position, the 
motion is called simple harmonic motion.

Motion of an Object Attached to a Spring

When the spring is neither stretched nor compressed, 
the block is at the position called the equilibrium 
position of the system, which we identify as x = 0. We
know from experience that such a system oscillates 
back and forth if disturbed from its equilibrium 
position.

Hooke’s law

this a restoring force because it is always directed 
toward the equilibrium position and therefore opposite 
the displacement from equilibrium.

An object moves with simple harmonic motion 
whenever its acceleration is proportional to its position 
and is oppositely directed to the displacement from 
equilibrium.



Mathematical Representation of Simple Harmonic 
Motion
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A, called the amplitude of the motion, is simply the 

maximum value of the position of the

particle in either the positive or negative x direction. The 

constant  is called the angular frequency,
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. Energy of the Simple Harmonic Oscillator
. The Pendulum

- simple pendulum

For small angles



. - Physical Pendulum
.

For small angles
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. Comparing Simple Harmonic Motion with Uniform 
Circular Motion
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