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OSCILLATIONS / SIMPLE HARMONIC
MOTION

absence of external dissipative force *’ presencs of external dissipative force

- g -

7 t=0,x=0

L4

X'=Xgsind 7

Xy

vV = Xy COS @l E—b

-
— _,o+

\
N

Xl
—-Xgle) {»

— WXy

A
A
S u DR
N
N\ T\
| I B D | I
A T |
/\/\,;
Il::,/

means

|

Total energy of the oscillating system Is a constant ‘H
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Kinetic Energy I

E,= % mew(xi-x?)

Potential Energy
E,= %mw 2

Total Energy
E = -% me®x?
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Energy variation with
displacement

Energy of spring-mass system
(vertical oscillation)

total energy
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Damped Oscillations ﬂ
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* To and fro motion about
equilibrium position

= acceleration « displacement

» acceleration is always
directed towards equilibrium
position

Light Damping J]

Heavy Damping

i Critical Damping J

1

—

1

Displacement against time |
1
1 critical damping

light damping

Amgiltude of forced
oscillation
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Energy variation with time
E
A Velocity Kinetic Energy | Total Energy @ Potential Energy
.'. @xp cosmt Y2 maPxo? cosZat | Y2 marxa? Y2 marxe? sin2mt
Vo maPxe? cos?mt

@Xo sinot Va marxe?® sin?mt | Va2 maPxo?




