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Find the sinusoidal steady state v,(¢) for the following circuit by

(a) covert the v(¢) in time domain into the frequency domain V;,

(b) find the transfer function H(jw) in the frequency domain,

(c) find the numerical value of the H(jw) by plugging the frequency @ given in the figure,
(d) find the V, in the frequency domain from (a) and (c),

(e) convert the Vo in the frequency domain into vo(?) in time domain.

(Assuming L =2 mH, R =2 kQ, C= 0.2 pF, and vi(¢) = 5cos(100¢) + 1cos(500007) V.)
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Solution:
(a) | N N
V(1) = Re{Vief“” }: Re{Se’Oe”OO’ + lefoefsooo"’}
SV =5V and V| =1V
(b)
. V, .. R 1

H(jw)=—2(jo)= _

Vi ' ! ol 2500

: R+joL+—— 1+j| —-—— 2500
joC R ch 1><1o6 P
1 o 2500
,and ZH(jw)=—tan"
(jo) (IXW X ]

Gl = 2500
T
\/ 1x10° 1)

@, = , /% =50000rads/sec

(©)
For @ =100,

H(,j100) = 0.039¢’""7 = 0.04¢’“""
For @ = 50000,
H(,50000) =1/




(d)
V, (o), = Vi(100)x H(j100) = 5/ x 0.04¢’*" = 0.2¢’"

V,(jo) = V,(j50000) x H(750000) =1’ x1e/®) =1/

»=50000

(e)
Vo () =V, (D], o0 T Vo D], 5000 = 0-2€08(1007 +90°) + 1 c0s(50000 +0°)

(a) Vi(at w = 100rads/sec) =

Vi (at @ = 50000rads/sec) =

(b) H(jow)=

(©) H(jw)=|HZz¢

where |H| (at @ = 100rads/sec) =

[H| (at @ = 50000rads/scc) =

and ¢ (at w = 100rads/sec) =

¢ (at @ = 50000rads/sec) =

(d) Vo (at w = 100rads/sec) =

Vo (at w = 50000rads/sec) =

() vo(t) =




