_ Compute V, (s) using Thevenin's theorem
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_ Computing the inverse Laplace transform

Analysis in the s-domain has established that the Laplace transform of the
output voltage is
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_ Find i, (t) using node equations

Vs

Assume zero initial conditions

supernode Implicit circuit transformation to s-domain
Vo +Vs 120(f) V Vv < <
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MEEARNINGEXTENSIONN Find v, (t) using loop equations
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) @ #i @ %2 Vols) 2(9)= S +S+0.27+S+3.73
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KVL on supermesh K, =(s+3.73)1,(S) |- 375= ( )+
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Determine inverse transform

=2.48
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For the study of transients, especially transients due to switching, it is important
to determine initial conditions. For this determination, one relies on the properties:
1. Voltage across capacitors cannot change discontinuously
2. Current through inductors cannot change discontinuously

MEARNINGIEXAMPEE] Determine v, (t),t >0
=0
10 10
—?{ O vWA e VA 'Y

4V Ci) 1H { ;:\"/‘% EO_ )vo(t)
Lo MO

& ® ®

Assume steady state for t<0 and determine
voltage across capacitors and currents
through inductors

. = - 10 10
For DC case capacitors are open circuit W—t W
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IEARNINGIBXTENSIONN Determine i(t), t >0
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gﬁﬂ
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Initial current through inductor
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RERRNINGIERENSION]  Deterine v, (1), t >0 25 :
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Determine initial current through inductor Vo(s) = 4+25
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Vi '
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(12 3) (voltage divider)

S
Use source (8s+36) K; K,
superposition Vo(s) = 3s(s+2) S i S42
Iy =2A
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b,s" +...+bs+hy

X (s) System withall _ Y (S) H(s) =
initial conditions amsm +...+a,S+3q,
settozero For the impulse function
H(s) = &) X(t) = 5(t) = X (s) =1
X(s)

H(s) can also be interpreted as the Laplace

If the model for the systemis a differential {,3nsform of the output when the input is

equation an impulse and all initial conditions are zero
b d"y b d"ty N erld_yer The inverse transform of H(s) is also
" gt" n1gtnt T dt oY called the impulse response of the system
d™x d™tx X
=a, +a, 44— +..+8 —+a,X If the impulse response is known then one
dt™ dt™* dt :
can determine the response of the system
If all initial conditions are zero to ANY other input

B{C:t(—g} = s¥Y (s)

b,s"Y (S) +...+bSY (s) +b,Y (s)
=a,S" X (8) +...+a,5X (S) +a, X (s)

b,s" +..+bs+hy
a,s" +...+a,5+a,

Y(s)= X(s)
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_ A network has impulse response h(t) =e™u(t)

Determine the response, v, (t), for the input v; (t) =10e ' u(t)
In the Laplace domain, Y(s)=H(s)X(s)
=V, (s)=H{(s)V;(s)
h(t) = etu(t) = H(s) =

s+1
ot 10
V;(t) =10e u(t) = V,(s) =——
S+2
10 K; K,

Vo(s): - +
(s+D(s+2) s+1 s+2

Ky = (s+ DV, (5) ;=10
Ky = (5+2)V,(5)]s_,=—10

Vo (t) =10(e ™ —e 2 Jut)
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