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CIRCUITS
t-domain waveforms
EXAMPLE 3
EX:
L R,
m Yy
R; C=500uF
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O
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@> vi(t) +
- + vo(t)
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vit)=4-4ut) V

The Laplace transform of v(#) for the above circuit is as follows:

R

R S+—
Vo(s)=4V-22. —L—
Ry 2, s+~
RC  IC

Choose numerical values for R and L to make
v (1) = v,,e”* cos(Bt + @)

where o = f = 100rad/s.

solUn: We first observe that COS(ﬁ‘Ed—@)
ts the same ag a cosine of :Fr-egu.e,nc)/

B plus a sine o+ gcreguenc:y B
CoS(ls-h—\-cp) = cos (@) cos(gt) — sin(p) sin(Bt)
Thuas, we may rewrite v (t) as follows:
—ot —olt
Vi(£) = Vi co3(p)e cos(4t) -, sin(p)e  sin(gt)
Taking the Laplace +transtorm, we have

L3v (613 = V,(8) = vpucos(e) s+ =V, sin(p) 8
(s+Q™8%  (st)*4 B2
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EXAMPLE 3 (CONT.)

From the cireuit diagram, we see that
V,(8) i3 +*the s-domain val-l:qﬂe acress C.

The nitial eondition on C, Found using
Ve (0%) = Ve (07), s Ve(t=0")= 4V (Ffrom
v, (£<0) = 4V),

This yields the fo((ow}.yxﬁ cirecutt Ffor

Vi(s) inh which I(s) remains to be

Adetermined.: \ \ 2K /E
L/ 3C - $S500uF " B

r@_—-\\-—‘ye virtual ref
RS - - 'b
Tee) at — npu

+
v Cs)_ of op-amp

-

From the <direuit D\‘La\jrqm in the
Prola\&M statement, we have current
T() determin i,_m] V,(s):

Vo(ﬁ) = = ICS) K'Z

or T@GQ)=-V,(3)

R2

usmﬂ +he expression for -Vo(S) fﬁven th
the Frob/em Sfa-éemenf, we have the
fv[(ow(:h? expression for I(s):

I(S) = _LLV S+ R/L
Ry g®+ g4 L
R¢ . LC
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Now we cap write +he -Follow'mg e_g'n:

Vi) = 4V + X)L

S sc
= 4V + -4V S+ R /L oA
3 R, s+ Llsg+1 8

R LC

4l RC(2 5 8 /R,C+ /L) - v (8+R, /L)

I

4wy Reg
- Re(8*+ 3/RC+1/L2)

I

To mateh this 4o +the Symbot‘\c form of
V,(s) given earlier, we must have the
dame denominator:

g+ L ¢+ 1 =(s+o¢)7'+132
\ Lc

2 2
" = $+2K3+ X+ 4

Note: We must also match numerators,
Hy-s = U, cos(p)(s+x) =V, sin(e)4,
but +his wUl be possible given
arbitrary Vu, and @.

By matcehing the denominators, we have
the ﬁllowing eﬁfa,s:
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1 = 2« where = 100 rad/$
R\C C = 500uF

\ = oLz-!—ﬁz where 2 = 160 rad /s

Lc

Solving  For R, and L, we have the Following:

2x. ¢ 2i00) - 500

L = \ = | H = |0OmH
Cwg®)  s00u(l00 +00®)




