7-5 Tha Series RLC aircwt

Second order cirewits contain two energy storage elements
that canwnot be replaced bé a Sm%\e eq()mva\en-% element,
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This s known as a_series RLC circut T,
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This s 6. second-order linear differenhial e,%uochm\ with
constant coefficients.
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Bosed wéon Previous ex(:&r\éncﬂ._ we -\-r‘:j o soluthon of the
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Case A 3= =X, S,= =y
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Zeyo—in put response

There ore two roote to The choractenstic etluo.ﬁon Which
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The ndeterminacy in s eqouo:r{on comes From The
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We con use Euler's ‘\dem"ﬁrj‘l"o re-wrnte tha evpressiond
\nThe g%ucwe bracketrs.
ie
e = cos® -\-Jsm@

—

e_J = c0s9 —jSm e

e -i®
G ‘
cos & = "—_’\—‘2‘-'@‘ Qdd\nj ond .Sub‘\'rac:hnﬂ the aboue
S -9 equations cé\ues these uzeful
snh = e —-¢ Expressﬁms for The sine cnd cosing |
>
J

We o use these CXPYE’SS\OY{S ’ko Sm‘wph.% our solution

xt I -t
Cosf3t + Not e e S\r\@’c

&

These are two damped susad 5. The read pont %m roots
describe s The exponentiod decay, and The \mMo. gInary Pwrt
of the roots defines he -Fns%uenc.\é_ of the sfhusoidad
oséillations,

/\)Z(+) = V€

S — haa. u\m‘d’s % Qomp\ex 'Frec%uenc.i
® — hes umits o% Ne per ‘Fregouenc,é

@ — has umits o_% ra.diam Fr‘e%uencé



Example T-15 2

The cireutt shown below has C= o.asrﬂr omd L=1H, The switchy
has been open for oo lon% +me omd = closed at =0, Find the
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The roots %M honacteristic e%uo.hbn were found in Examp\e 1-14,
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Exump\e I-\b

Tn a senes RLC carcutt The ze/xo—'\npui" uol-h:\%e across Tha
AL pf capacitor s
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