& Circuits

Problems

3.1 For the circuit shown in Fig. P3.1a, suppose
that i(t) is described by the function given in Fig.
P3.1b. Sketch (a) W), (b) wy (1), () pr(t), (d) val(0),
and (e} v, (1)
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3.2 For the circuit shown in Fig. P3.14, suppose
that i(#) is described by the function given in Fig.
P3.2. Sketch (a) v(r), (b) wi(D), (c} pr(r), (d) ve(r), and
{e) vi(0).

3.3 For the circuit shown in Fig. P3.3, supposc that
i(1) is described by the function given in Fig. P3.1b.
Sketch (a) v(1), (b) w(n), () pels), (d) ix(r), and (e)
i(1).

3.4 For the circuit shown in Fig. P3.3, suppose that
i(t) is described by the function given in Fig. P3.2.
Sketch (a) v(#), (b) w(r), (c) pal1), (d) ig(r), and (e)
iA(n.
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3.5 For the circuit shown in Fig. P3.5, suppose that
i(r) is described by the function given in Fig. P3.1b.
Sketch (a) vg(n, (b) v;(n), and (c) w(r).

3.6 For the circuit shown in Fig. P3.5, suppose that
i(#) is decscribed by the function given in Fig, P3.2.
Sketch (a) vg(f), (b) vi(t), and (c) v(s).

3.7 For the circuit shown in Fig. P3.7a, suppose
that v(1) is described by the function given in Fig.
P3.7b. Sketch (a) i(r), (b) wLr), (c) pglf), (d) vglr),
and (e) v,(1)."

3.8 Forthe circuit shown in Fig. P3.8, suppose that
v(f) is described by the function given in Fig. P3.74.
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P3.50
0 Find the step response v,(¢) for the op-amp
nit shown in Fig. P3.50.

1 For the series RC circuit given in Fig. P3.74,
se that v,(f) = 12¢""?u(¢) V. Find the responses
) and (7).

2 For the series RC circuit given in Fig. P3.7q,
s that v,(f) = 12¢ ™ u(s) V. Find the responses
) and i(r).

For the series RL circuit given in Fig. P3.1q,
se that v,(f} = 12¢ () V. Find the responscs
) and v(t).

B4 For the series RL circuit given in Fig. P3.1a,
se that v, (1) = 12¢ 'u(r) V. Find the responses
and w(f).

8§ For the circuit shown in Fig. P3.30, when
) = 10u(sy A, then i(f) = 4(1 — ¢ Hu(r) A and
) = 20e "u(f) V. Find i(f) and v{r) when i,(f) =
N — Su(r — 1) A

For the circuit shown in Fig, P3.34, when
) = 12u() V, then v(£) = 18(1 — ¢ () V and
= 3¢ *u(r) A. Find v(1) and i(f) when v(5) =
10— du(t — 2) V.
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3.57 For the circuit shown in Fig. P3.57, the
swilch opens at time + = O s. Find v(r) and i(#) for
all time.

3.58 For the circuit shown in Fig. P3.57, change
the value of the capacitor to ; F. For the resuling
circuit, the switch opens at time r = 0 s. Find v(r)
and i(r) for all tinc.

3.59 For the circuit shown in Fig. P3.57, change
the value of the capacitor to 3 F. For the resulting
circuit, the switch opens at time ¢ = 0 s. Find v(1)
and i(¢) for all ume.

3.60 For the circuit shown in Fig. P3.60, the
swilch opens at time ¢+ = ¢ s. Find () and w(r) for
all time. (See p. 184.)

3.61 For the circuil shown in Fig. P3.60, change
the value of the resistor to § €. For the resuling
circuit, the switch opens at time 7 = ¢ s. Find i(r}
and v(s} for all time. (See p. 184.)

3.62 For the circuit shown in Fig. P3.60, change
the value of the inductor to 2 H. For the resulting
circuit, the swilch opens at lime ¢+ = (0 s. Find w(¢)
and i(r) for all time. (See p. 184.)
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3.63 For the series RLC circuit shown in Fig.
P3.63, suppose that R = 7 Q, L =1H, C =01FE
viy=12Vfort<Osandv() =0V fort20s,
Find v(f) and (s} for all time.

Fig. P3.63

3.64 For the series RLC circuit shown in Fig.
P3.63, suppose thaa R = 2 (}, L = 0.25 H, C =
02E v{y =10V fort < 0sand v(r) = OV for
12 0 s. Find w(r) and i(r) for all time,

3.65 For the series RLC circuit shown in Fig.
P3.63, suppose that R =2 Q,L=1H, C=1E
vy =6 Viort<Osandv(r) =0V foritz0s.
Find v(r) and (¢} for all time,

3.66 For the circuit shown in Fig. P3.66, suppose
that v(f) = 6 V for t < 0 s and v,(t1} = 0 V for
t 2 0 s. Find v,(#) and v,(1} for all time.
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3.67 For the circuit shown in Fig. P3.67, suppose
that v(fy = 6 V for1 < (0 s and v(f) = 0 V for
t 2 0 s. Find i{n) and (1) for all time.
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3.68 For the circuit shown in Fig. P3.67, inter-
change the inductor and the capacitor. Suppose that
vwid=6Vforr<<Osandv{f) = 0Vforrz0s.
Find the capacitor voltage v(1} and the inductor cur-
rent i(¢) for all time.

3.69 For the parallel RLC circuit shown in Fig.
P3.69, suppose that R = 05 Q, L = 02 H, C =
0.25 FE and i(f} = 2u(r) A. Find the siep responses
i(?) and v(1).

Fig. P3.69

3.70 For the parallel RLC cireuit shown in Fig.
P3.69, suppose that R =3 Q, L =3H, C=LE
and it} = 4u(r} A. Find the step responses i(r) and
v(r).

3.71 For the series RLC circuit shown in Fig.
P3.63, suppose that R =7, L=1H, C=01FE
and vy(r} = 12u(s) V. Find the stcp respenses v(r} and
ir).

3.72 For the series RLC circuit shown in Fig.
P3.63, suppose that R =2, L =1H, C=1FE



Time-Domain Circuit Analysis 185

d v,{t) = 12u(t) V. Find the step responses v(1) and

For the RLC circuit shown in Fig. 3.43 on p.
suppose that R =1 (), L =1 H, C=1F, and
1 V. Find the unit step responses i(f) and v(t).

74  For the RLC circuit shown in Fig. 3.43 on p.
2, suppose that R = 1 ), L =1 H, C = | F, and
1 V. Find the unit step responses i(r) and w(r).

75 For the circuit shown in Fig. P3.66, suppose
v,(f) = Su(r) V. Find the step response w(1).

B For the circuit shown in Fig. P3.67, suppose
v,(r) = 6u(f) V. Find the step responses i(f) and

Find the step response v,(t) for the op-amp
foit shown in Fig. P3.77 when C = | F and
D = du(y V.

3.78 Find the step response v,(7) for the op-amp
circuit shown in Fig. P3.77 when € = | F and
v{r) = Bu(r) V.

3.79 Find the step response v,(f) for the op-amp
circuit shown in Fig. P3.77 when C = | F and
v() = 6uln) V.

3.80 Find the step rcsponse v, (1) for the op-amp
circuit shown in Fig. P3.80 when C = 2 F and
v = du() V.

3.81 Find the step response v,(f) for the op-amp
circuit shown in Fig. P3.80 when C = | F and
v(f) = 3uln) V.

3.82 Find the step response v,(f) for the op-amp
circuit shown in Fig. P3.80 when € = ! F and
v() = 2u(fy V.
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