Given V;,,(t) = sin wt and V},, = V. + V.(out). Use laplace transform to show that

wRC - (wRC)? . wRC ~ts
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Vour =
Solution.

Start with Kirchhoff's loop law:
Vin =V + 1,

dQ(t) Q1)
it T C

sinwt = IR+ Q,’C =R
We have differential equation:

RO+ ch = sin wt

Find the general solution of our differential equation:
RO+ Q,’C =0

Qgs(t) = et

RAe4 + 8%/ =0

RA+1/.=0
A=—Ypc
So

_1
Qgs(t} =& {RC

Find the particular solution of our differential equation:
Q,:(t) = Asinwt + B coswt

sinwt = ARwcoswt — BRw + AHIC' sin wi + chcasmt

Use laplace transform: f(t) = F(s)

(Fl] 5

— (—wrA-B/p) =0

(1+wRB—4/0)+ —

w? — 52
Find A and B:

_ w(RC)?
1+ (wRC)?
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RC
E =

1+ (wRC)?
Then
(s) wi{RC)? ) RC 5 . wR(C? 1
5) = -— - — - — - _
1 1+ (@RCYw? =52 1+ (@RCPw?—s? 1+ (@RO)?(, +%}
Q(t) = q(s):
© - C . wRC? . wRC? /e
o = Rt T T RO T T (wRO2®
Whereas 1V, =15, =IR= R dgir}' we have:
v wRC - (wRC)? . wRC e
out = wRCE Yt T T RO T T (wROZ
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