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Find the sinusoidal steady state vo(t) for the following circuit by

(@) find the transfer function H(j ).

(b) find the numerical complex value of the H(jw) for @ =4 rad/s and = 4000 rad/s.
(c) find vo(t) for w = 4 rad/s and vo(t) @ = 4000 rad/s.

(d) find vo().

(Assuming R=4Q, L = 1H, and vi(t) = 10cos(4t) + 10cos(4000t) V.)

vi(t) (i)

()

and ¢:4H(jw)=—tan-l(§)

Solution:
(@)
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(b)
H(jo) =|H|2¢
|H(jw)|=;w

1/12+(Z)2
IH(jw)

w=4 = ;4 - % ~ 0707
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/H(jw),_, = —tan‘l(%) — 45

ZH(j@),,-4000=—tan" (gfo) =-89.94" = 90°

(©)

Vo ()], = 542 cos(4t —45°)V

Vo ()| 00, = 0.0100(4000t —90°)V

(d)
Vo) =Vo )], +Vo®)] 000
=5+/2 cos(4t — 45°) +0.01cos (4000t —90° )V

@ H(jo)=

(b) H(jo)=[H2¢
where |H| (at w =4 rad/s) =

H| (at » = 4000 rad/s) =

and ¢ (atw=4radls) =

¢ (at w = 4000 rad/s) =

(©) Vo(t) (for w = 4 rad/s) =

Vo(t) (for & = 4000 rad/s) =

(d) wvo(t) =




