Simple Harmonic Motion

It is the simplest type of oscillatory motion.

A particle is said to be execute simple harmonic oscillation is the restoring force
Is directed towards the equilibrium position and its magnitude is directly
proportional to the magnitude and displacement from the equilibrium position.

If F is the restoring force on the oscillator when its displacement from the
equilibrium position is x, then

F—x

Here, the negative sign implies that the direction of restoring force is opposite to
that of displacement of body i.e towards equilibrium position.

Where, k= proportionality constant called force.
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Here o= J% 1s the angular frequency of the oscillation.

Equation (2) 1s called general differential equation of SHM.

By solving these differential equation

Where a, [ are two constants which can be determined from the
initial condition of a physical system.

Appling de-Moiver’s theorem
x= a(coswt+isinwt) + B (coswt-isinwt)
x= (a+ f)coswtt (a — f) sinwt
x= Ccoswt+Dsinwt ......... (4)
Where C=a +f

& D=a-p



