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IMPORTANT CIRCUIT CONCEPTS
19 28
A ANA—
s 58
Fig. P3,11 )
10 k) 3.11 For the op-amp circuit given in Fig.
i P3.11, find the voltage gain v,/v,.
| M AR 5 3.12 For the op-amp circuit shown in Fig.
L v, P3.12, find v, when R, =1KkQ and
., ; R,=10kQ .
LES 3.13 Repeat Problem 3.12 for the case that
e L AAA—— R, = o0 and R, = 20kQ.
- Ry - 15 R 3.14 For the op-amp circuit given in Fig.
v, R,. P3.14, find the voltage gain v,/v;.
" 3.15 For the op-amp circuit given in Fig.
L o P3.15, find the voltage gain v,/v; when
i, P () R, =49, R, =59 and (b) R, =
SO, R, =4Q.
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IMPORTANT CIRCUIT CONCEPTS
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Fig. P3.19
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3.20 For the circuit shown in Fig. P3.20, use
source transformations to determine v,
and v,. :

3.21 Repeat Problem 3.18 for the circuit
shown in Fig. P3.21.

3.22 For the circuit shown in Fig, P3.22, use
source transformations to determine i
and v.
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IMPORTANT CIRCUIT CONCEPTS

Y
20 . . W32.35 Finc
3 cuit
28 6§ E /" 3.36 Finc
68 & cuit
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Fig. P3.29 Fig. P3.30
3.29 Repeat| Problem 325 for the circuit 3.33 For the circuit given in Fig. 3.35 (p. Fig. P3.36
shown in Fig. P3.25. 126), change the 2-Q resistor to a 1-€ .
3.30 Repeat| Problem 325 for the circuit resistor. Find the Thévenin equivalent + 8.37 Rep
shown in Fig. P3.30. / of the resulting circuit. sho
3.31 Find the Thévenin equivalent of the cir- 3.34 Find the Thévenin equivalent of the cir-
cuit shown in Fig. P3.31. cuit shown in Fig. P3.34.
N
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3.32 Find the Thévenin equivalent of the ci | ’ E 3 =98 Fitl
' 1p the gven}nequlvaento the cir- Fig. P3.34 5 amy
cuit shown in Fig, P3.32. @
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PROBLEMS FOR CHAPTER 4

eat Problem 4.2 for the current

described in Example 4.3 (p. 163).

¢ Ske
26 Giv
sup

the

ch the functions.

en the circuit shown in Fig. P4.6(a),
hose that the current i(t) is given by
function in Fig. P4.6(b). Sketch v (1),

wi(t), pr(t), v(t), and v(t).

it

=g P47

4 7 Repeat -Problem 4.6 for the current
given by the function in Fig. P4.7.

4 8 Given the circuit shown in Fig. P4.2,
suppose that the current i(f) is given by

10)
1

34

the function in Fig. P4.6(b). Sketch v, (1),
WL(t}s pR(t)a iR(t)’ and is(t)‘

4.9 Repeat Problem 4.8 for the current
given in Fig. P4.7.

4.10 For the circuit and current shown in
Fig. P4.10(a) and P4.10(b), respectively,
sketch vg(t), v.(t), and v(r).

4.11 For the circuit shown in Fig. DE4.5 (p.
169), suppose that the voltage across
the capacitor is

0 for —c0 <t <0
Wt)=<1—e "? for0<t<ls
(e —1)e™? forl<t<oo
R Find (a) ic(t); (b) vg(t); and (c) v(t).
»4.12 For the circuit shown in Fig. P4.12,
suppose that the voltage across the ca-
pacitor is
0 for —co<t<0
v(t) = iz
1—e ™ forO0<t<oo

Find (a) ic(t); (b) ig(t); and (c) i(t).
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Fig. P4.12
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PROBLEMS FOR CHAPTER 5

8. In a linear circuit if the input is differentiated, then the zero-state output is differ-
entiated; if the input is integrated, so is the output.

marized in Table 5.1.

| =251 SUMMARY OF SERIES AND PARALLEL
== AND RL CIRCUIT STEP RESPONSES

o(t) = u(t)

Ur i(t) = % e~ RCy(t)

> +
i v C
:) o vR(t) = e "R u(t)
L e

)
(1) = (1 — e~ "Rult)

vty = u(t)
i(t) = % (1 — e REu(r)

vp(t) = (L — e~ ()

Cog(t) = e Rily(g)

i(t) = u(t)

o) = R(1 — e~ "Ru(r)
iglt) = (1 — e~ "Ru(t)
ic(t) = e~ "*u(t)

i) = u(t)

u(t) = Re™ ®/"u(t)
io(t) = e ReiLu(r)

() = (1 — e *)ult)

® PROBLEMS FOR CHAPTER 5

. 5.1 For the circuit shown in Fig. P5.1, the
switch is opened when ¢ = 0. Find u(t)
and i(t) for all ¢. Sketch these functions.

5.2 For the circuit shown in Fig. P5.1, re-

1 place the capacitor with a 5-H inductor

f and repeat Problem 5.1.

|
3 9. Zero-state step responses for RL and RC series and parallel circuits are sum-




