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Chapter 8
Oscillations

Variation with time, #

The graphs and equations vary with
initial settings. (At t=0, x=0, v=0,)

a a = —x,w?sinwt
t
v v = xywsinwt
t
X
X = xySinwt
t

1
KE = Emwzxozcoszwt

1
TE = Emwzxoz

1
PE =TE — KE = Ema)zxozsinzwt

Simple Harmonic Motion: an oscillation motion whose acceleration is
directly proportional to the displacement from its equilibrium point, and is
always directed towards that point or is in opposite direction to displacement.

a=-w?x

|v = tw./xy% — x? |

Variation with displacement, x

The graphs and equations are
unchanged with respect to the initial

settings.
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Angular Frequency

2
w=2nf = - rad s~!

Free Oscillations:

A system that experiences its own restoring force (e.g. A
mass-spring system experiencing only the spring force
and gravitational pull, and no air resistance.)

Damped oscillations:

In which the amplitude of oscillation decreases with time.

Types of damping: Light Damping
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by periodic external force.

Resonance occurs when f = f. Max amplitude is achieved
when the driver frequency is = natural frequency.
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