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Figure 12-2: The top horizontal scquence involves solving a differential equation entirely in the time domain. The bottom horizontal

sequence involves a much casier solution of a linear equation in the s-domain.

Solution Procedure: Laplace Transform

Step 1:  The circuit is transformed to the Laplace
domain—also known as the s-domain.

Step 2:  In the s-domain, application of KVL and KCL
yields a set of algebraic equations.

Step 3: The equations are solved for the variable of
interest.

Step 4:  The s-domain solution is transformed back to
the time domain.

Table 12-1: Properties of the Laplace transform ( f(f) = 0 for ¢ < 07).

Property [0 F(s) = LIf(0)]

1. Multiplication by constant K f(1) <=+ K F(s)

2. Linearity Ky i)+ Kz far) == K| Fi(s) + K2 Fa(s)

1
3. Time scaling flan, a>0 <= - }'(f)
a \a
4. Time shift Ja-T)ua—T) <=+ &T5FE), T20
5. Frequency shift e [(1) <> Fls+a)
¢ ,_dr 5 o
6. Time 1st derivative =5 = sFO-f0)
af
7.Time 2nd derhvative  f" =25 <> s2Fis) — s f(07)
— [0y
‘
8. Time integral / flrydr <= l F(s)
s
e ——
9. Frequency derivative 1) - = F(s)
R
10. Frequency integral J—:'») e f F(s') ds'
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Exercise 12-9: Convert the circuit in Fig. E12.9 into the

s-domain.
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*5.48 Determine i(f) for t >0 given that the circuit in

RC Differentiator | _ 4 N )
R R Fig. P5.48 had been in steady state for a long time prior to
o ¢ [&=b t=0.Also, h =5A Ri=2Q, R =10Q, Rz =3%,
= o Ry=7%.and L =0.15H.
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Figure 5-42: Differentiator circuit. L
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Figure P5.48: Circuit for Problem 5.48.
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*5.63 Relate ioy(f)

to vi(t) in the circuit of Fig. P5.63.

Evaluate it for vc(0) =3V, R=10kQ, C =50 uF, and

vi(t) =9u(t) V.
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Figure P5.63: Circuit for Problem 5.63.
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5.68 The two-stage op-amp circuit in Fig. P5.68 is driven
by an input step voltage given by wvi(f) = 10u(z) mV. If

Vee = 10V for both op amps and the two capacitors had no

charge prior to 1 = 0, determine and plot: 'd;(t) =0 Farboth
*(a) vou, (t) for 1 > 0; "‘fﬁ

(b) Uouiy (1) fort > 0.

4uF
i 5 uF

Figure P5.68: Op-amp circuit for Problem 5.68.
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