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CIRCUITS
t-domain waveforms
EXAMPLE 3
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The Laplace transform of vq(¢) for the above circuit is as follows:
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RC ' IC

Choose numerical values for R and L to make
v (1) = v,,e”* cos(Bt + @)
where o = 3 = 100rad/s.

soln:  We  Ffirst ocbserve that Cos(ﬁ{:+cp)
ts the same ag a cosdine of J:regue,r\c)/

R plus a sine oF Fregueney g
cos(Bt+e) = cos(@)cos(gt) — sin(p)sin(gt)

Thus, we may rewrite Vv (+) as follows:

V,(t) = Vi co3(p) e MJccos(/gﬂl:) =V, Sth(ep) ejwtsi,n (s+)

Taking the Laplace transform, we have

L3v (€15 = V|(S) = Vmeos(e) s+ -V, sinfp) 4
(31Q)™+@%  (st)*4 B2
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EXAMPLE 3 (CONT.)

From +the dreuit Alagram, we see that
V,(8) 13 the s-domain vol'tqﬂe acress C.

The nitlal condition on C y Found uslng
Ve (O+) = V¢ (0")7 (s Vc(‘t: O-) = 4v (Ffrom
v, (t <0) = 4V),

This yields the acollow‘u«ﬁ cireultt For
Vi(3) in which I(s) remains to be
Aetermined.- \ \ 2Kk /E
hy/9 3C T $S00MFT B

F-@__“_?e virtual ref
_IH_S') o\-:-_c ~ input

T (o] OP-Q.MP

| R

From the ¢direuit a\‘mﬂrqm tn the
Prolo\e.h/\ statement, we have current
T(s) determuin U\c] Vo (s):

4+
V (3)

Vo (53 = = I[CS) K'Z

or TG) = —VOCS)
Ra

bls'u\ﬂ ‘he expreSSLon for V‘,(s) 3§ven th
the Frab/em S‘&i{:emen‘é/ we have +the
fo((bwlnj expression for  I(s):

I = —4v S+ R/L

Rig®+ L g3 L
R,C e
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Now we can write +the -f-ollow'ma e_g’n:

Vi(s) = v + I()- L

S sc
= 4V &+ -4V 3+ R/L LA
3 R, &%+ Lg+ 8¢

R,¢ LC

= 4V RC(2F 8 /R,CH1/LE) ~ 4V(8+R, /L)
3 - Rie(s8®*+3/R+1/L2)

= 4V Reg
- Re(8*+ /R C+1/1¢)

To mateh +his 4o +he symbo'.]d form of
Vi(3) given earlier, we must have the
dame  denominator:

$7+ L s+ 1 =(s+x)+4"
R\C Lc

= 2
" = $+2xs+ X+ 4

Note: We must also mateh numerators,
HV-s = U, cos(p)(s+x) ~v, sinCp)A,
but +this will be possible given
arbitrary V,, and @.

By matching the denominators, we have
the Following eghs:
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A = 2« where x = 100 rad /3
R\C. C = 500uF

2 2
1l = +ﬁ where 8 = 160 rad /3
We

solvihj for R, and L, we have the -}o[lowlhg:

2x. ¢ 2 (100) - 500 s

L = \ =__| H = 10omh
C(W+aY) S0 (100 +100%)




