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iL(1) = [iL(00) + [iL(0) — iL(c0)le /7] u(1).
(5.107)

(switch action at t = 0)

with fime constant v = L/R,
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Parallel RL Circuit Solution

conditions i,(07) and vy, (07). Use this information to
Jetermine 7,(0) and i.(0), at ¢ immediately after the
swiltch action. Remember that the current through an
inductor cannot change instantaneously (between t = 0~
and t = 0), but the voltage can.

2: Analyze the circuit to determine i (c0). the current
through theTnductor Tong alfer The swilch action,

3: Determine the time constant v = L/R.

4: Incorporate the information obtained in the previous
three steps in Eq. (5.107):

‘ iv(1) = [iL(00) + [iL(0) — ir.(00))e™/"] wu(r).

5: If the switchactionisatr = Ty instead of ¥ = 0. replace
0 with 7 everywhere and use Eq. (5.108):
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(a) Circuit with 2 inductors
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5.52 Determine i1 (¢) in the circuit of Fig. P5.52 fort > 0.
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Combining In-Series Capacitors
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Figure 5-16: Capacitors in series.

Combining In-Parallel Capacitors
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Cq=C1+C+C3

Figure 5-17: Capacitors in parallel.
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Figure 5-19: Voltage-division rules for (a) in-series resistors
and (b) in-series capacitors.
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Figure 12-2: The top horizontal sequence involves solving a differential equation entirely in the time domain. The bottom horizos

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

Step4: 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)

i 1 s
3. Time scaling flan, a>0 <= - i'(f)
a \a
4. Time shift Ja-T)ua—T) <=+ &T5FE), T20
5. Frequency shift e f() =+ Fls+a)
s ,_dr g s
6. Time 1st derivative = 7 = sF(s)— f07)
af
7. Time 2nd derivative  f"="5 <> s2F(s) —s£(07)
— [0y
‘
8. Time integral /f(r)nlr - 1 F(s)
s
o ——-_'—__-J s
9. Frequency derivative 10 = ——FG)
s
o

i
10. Frequency integral j—:)

- f Fis) ds'
.




5 -;_‘_0‘ g+f-
& . G s
T Tte

V27 trverse tetlace s
ROk + Ee-Be
jia("") +(%) ”“jc\,C'”_))f_ﬁ

Exercise 12-9: Convert the circuit in Fig. E12.9 into the

s-domain.
L L R,
0,0) ’F Ry T
Figure E12.9
Answer:

(See €AD)
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RC Differentiator

Figure 5-42: Differentiator circuit.

5-6.2 Ideal Op Amp Differentiator

of the voltage and current constraints leads to
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RC Integrator
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Figure 5-40: Integrator circuit.
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