Driven Harmonic Oscillator IITI ...of

No damping and arbitrary driving force.
Equation of motion: mi + wiz = F(t),

Complex variable: &(t) = @(t) +woz(t) = &(t) —wo(t) = F(t)/m.

Ansatz: €(t) = Bt} = B(t):%F(t)e"th.

Solution: #(t) = TS0 €)= e [ [arpiere =+ a)
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Instantaneous energy at time ¢ or total energy absorbed at time t if oscillator
is initially at equilibrium (zy = @¢ = 0):
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Constant force switched on: F(t) = FyO(t).
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z(t) = 02 <1 - coswmf), E(t) = 02 (1 — coswot).
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Force performs positive and negative work in alternation.

Fading force switched on: F(t) = Foe “O(t).
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Constant force switched on and then off: F(t) = Fy,0(t)0(T — t).
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x(t) = mf}2 [cos wo(t —T) — cos wot] (t>T).
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B(t) = =% sin® 20— =const  (t>T).
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