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Harmonic oscillator: mas = —kx = x = Acos(wt) + Bsin(wt)
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[image: image25.png]Damped harmonic oscillator, as shown in Fig. 1
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[image: image27.png]Fig.1 Damped Harmonic Oscilator




[image: image28.png]



[image: image29.png]T L S
mEJr + e




[image: image30.png]= How do we solve this kind of equation? (this is called % (42 &FE 5 2R




[image: image31.png]Setx = Aef!




[image: image32.png]= mP2AePt + kBAePt + bAePt = 0




[image: image33.png]b+ B7—mk B =

2m

B2

—b+ vbZ —4mk
2m
—b — Vb? — 4mk

2m




[image: image34.png](DCritical damping = /b2 —4mk =0




[image: image35.png]



[image: image36.png]—b
St
= x=AeZm"  where's another root?




[image: image37.png]ofit_ ofrt doft
lim

B1=B2 ﬁ1 B dB B =P





[image: image38.png]= tefs




[image: image39.png]



[image: image40.png]b, b,
= x = AeZm 4 BteZm




[image: image41.png](IDOver — damping = /b2 —4mk > 0




[image: image42.png]b+ Vb7 amk, —b- VbZ-amk,
P and B, are real — number = x = Ae 2m + Be 2m




[image: image43.png]If over — damping occurs,we setA = B = 5




[image: image44.png]1 b+ Vb2-amk 1 -b- vbP4mk  _bt
;sxzie Zm +Ee 2m =e 2m




[image: image45.png](arithmetic — geometric inequality)




[image: image46.png](IIHUnder — damping = +/b%2 — 4mk < 0




[image: image47.png]Wk w2 ke T
2m T2 m Jamz YT ANTY TE




[image: image48.png]=>x= Ae(Zm“w o + Be(Zm

iw't)




[image: image49.png]bt b
— AeTmel’t LI
AeTmel®'t 4 BeZme it




[image: image50.png]1 bt
Choose A=B = 3 = x = e2m cos(w't)




[image: image51.png]—bt
Choose A= —-B = % = x = eZm sin(w't)




[image: image52.png]Driven harmonic oscillators (perdiodic driven)
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[image: image54.png]Fig. 2 Driven Harmonic Oscillators
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[image: image63.png]= If w = w,, it'll be resonance




[image: image64.png]We could consider the situation into Resonant RLC Circuit
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