Forced oscillator:Damped case

mx + 2ri + kx F(t)
i+2Bt+wiz = F(t)/m

F'(t) = Time dependent function
F(t) = Fy coswt

F
T+ 2081 —I—wgzc = 2 coswt = fo coswt
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Companion equation:
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T+ 20141 + wéaﬁl = Fi(t)/m
To + 2029 +wjre = Fo(t)/m
T3 + 2013 + ngg = F3(t)/m

S+ 208 @ +wisa = X Fi(t)/m
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i + 260 + wiu = F(t)/m

uw=yxx; and  F(t) = ¥ Ft)
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Complementary function: Transients

Try steady state solution (Particular solution)
2(t) = 29 exp(iwt)

FInd 2y



Complementary function: Transients

Try steady state solution (Particular solution)
2(t) = 29 exp(iwt)
FInd 2y
20(—w?” + 2ifw + wy) = fo
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2(t) = |zo| exp(i(wt + ¢))
= |2zp|(cos(wt + @) + i sin(wt + ¢))

r(t) = |zo| cos(wt + @)

y(t) = |z0] sin(wt + @)



Amplitude:
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Show amplitude resonance at:
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Forced oscillations for different resistances




Amplitude and phase




Different driving amplitudes




Case 1:
. Low frequencies: w << w
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Construction of recording Instruments:

F(t) = ) Cpet™t 4 O e

n=~0
Cn = (Ap —iByp)/2
Highest frequency one would
like to record (say) =Nw  In practice

Sensitivity of the instrument: For Nw << Wy

Can be enhanced by choosing
small restoring force k



Distortion
Relative freedom from distortion

For forcing frequencies < N w

Amplitude |zy| ~ Almost constant

No marked resonance occurs

,}

Choose w; =2/ =
First choose (v, high enough by
choosing k and m, then choose r to satisfy
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