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PHYS 320 ANALYTICAL MECHANICS
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Fall 2018

Driven Oscillations (linear damping)
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Driven Oscillations (linear damping)
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The series LCR circuit

mechanical electrical
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• Damped harmonic oscillator driven by time dependent external force:

Driven Oscillations (linear damping)
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reasonably behaved periodic function• Look at any periodic driving force:

( ) Re{ e }ni t
ext n

n

F t F 

• Solution to differential equation will be the sum of two parts:
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complementary soln.
(soln to homogeneous eqn)

“particular integral”
(soln to inhomogeneous bit)

transient term steady-state term

{we know this already!}
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Driven Oscillations (linear damping)
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ignoring transient terms

 is given by terms in a Fourier series of ( )nF F t

Fourier Series
For a function defined on the interval [‐L, L], where

where
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Fourier Series

where

For our context, rewrite in terms of period, T: 
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