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’
C= _1_

ig()=[1-u®]A Q) :0:9% IOO“_F +

250 mH Vo

o o —

Note: The 1A in the ig(7) source is always on.
a)  Write the Laplace transform /g(s) of ig(?).

b) Write the Laplace transform V(s) of vo(#). Be sure to include the effects of
initial conditions, if they are nonzero.

¢) Write a numerical time-domain expression for vy(7) where 1> 0.

SOL'N: q) - z - u) A‘g = 3 — A = O
9 S
b) We Find initial conditions at *=0".
We have a 1A DX inPU‘!:, and we *reat
L as a wire and C as an open circait.

V- i+
* Ve (07)
1A R 1A-605 -
e = G0V
=00 [ Y LL(O—)

Because of the open-circurt ¢, ( (07)=0A.
All of the |A Flows thru R, <reating
©OV across R, which appears across c.

Ve (0—) =~ GOV



Using a series V-source, (we ould use a
parallel I-source instead), we have the
following <ircuit model( -

Y
=1
N
R 2 8c
+
sL V. G)
This s a V-divider.
Vo(ﬁ)‘-‘—' -0V iL
s sL+R<+L
o sc
= -~ 6O L
Vo(s) = ~ 6oV 8CY)
sz(g_) + 60+ 1
h loom
or

Vo (S) = =603
4%+ 2403 + 4ok
or
V,(s) = -6og
(s+ \2“0)2 + \(:‘ol

Q w

Il

¢) The denominator indicates we will have
a decqylns dosine and PethrS Q
decaying sine. Thus, we write the
humerator of Vo(3) as +ollows:

-608 = A(S+120) + B(l60)



To match the coefficient of 3, we must
have
A= - ©0. have
With +this value of A, we,an extra
~60 (120) that we use B to ¢andel out.

—~ 60 (12z0) + B (1g0)= 0

or
B= 60(120) = 45
160
Thus, V,(3)= -60__S+120 445 160

(8+120)*+ 160 (S+izo) +160°
- 120t
Yo (t) =[~ 60e  cos(leot)

+45e ‘wts:.n (lco-t)] afk) v



