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The LCR circuit
E(t) = & sin(wt) @
R i(t) = I(w) sin(wt — ¢(w))
define reactance: X¢ = %; X, =wlL
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Slow changes (1ow frequencies; w < 1/V LC)

e capacitative reactance dominates = I(w) small

o % ~ &, sin(wt)
o i(t) = d%tt) ~ C&pw cos(wt)

e cf. i(t) = I'sin(wt — ¢) = ¢ =~ —90°

Fast changes (high frequencies; w > 1/V LC)

e inductive reactance dominates = I(w) small

di(t
o L il(t) ~ Epy sin(wt)
o [di(t) . En
o i(t) = o dt ~ 1 cos(wt)
o cf. i(t) = Isin(wt — ¢) = ¢ ~ +90°

At resonance (w = 1/@)

e vo(t) and vr(t) can both be quite large, but
e vo(t) = —wr(t) so vr(t) = E(t)
o = I(w) = &, /R (a maximum)

° d(w) =0°



