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= 20 Find the Laplace transform of (a)
oo = Du(®), (b) cos(Br — du(r), (c)
- 0B — du@), and (d) e cos(Bt — d)u(?).

= 57 Find the inverse Laplace transform of each
= following functions:
600 60(s + 4)
n b)) —————
= 10)(s + 30) s(s + 2)(s + 12)
% 52 Find the inverse Laplace transform of each
= following functions:
125 4(s° + 1)
b
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% 53 Find the inverse Laplace transform of each
= following functions:

10s + 80

= 2)(s + 3)
s+ 8s + 20

s+ 1) ®)

@

% 54 Find the solution to the differential equation

—T + 7% + 6x(0) = 36u(f)

oot 1o the initial conditions dx(O)/dt = 0 and
= =4
% 55 Find the solution to the differential equation
& it dx(t
e+ 3% + 2x(1) = 20 cos 2¢ u(t)

~w=ot 1o the zero initial conditions. dx(O)/ dt = x(0)

5.66 For the series RC circuit shown in Fig. P5.66,
suppose that R = 5 () and C = 0.1 F. Find the step
responses v(¢) and i(f) when vy(f) = 20u(r) V.
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Fig. P5.66

5.67 For the series RC circuit shown in Fig. P5.66,
suppose that R = 2 () and C = 2 F. Find v(¢) and
i(f) when vy(r) = 12¢ "u(n) V.

5.68 For the series RC circuit shown in Fig. P5.66,
suppose that R = 2 () and C = 2 F. Find v(z) and
i(f) when v,(1) = 12¢ ™ u(r) V.

5.69 For the series RL circuit shown in Fig. P5.69,
suppose that R = 5 Q and L = 5 H. Find the step
responses i(¢) and v(#) when vy(f) = 20u(?) V.
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Fig. P3.60
For the series RLC circuit shown in Fig.
P3.63, suppose that R = 7 Q, L = 1H, C=0.1FE

V() = 12 Vfort < Osand vy(t) = 0V fort=>0s.
Find v(¢) and i(¢) for all time.
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Fig. P3.63
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For the series RLC circuit shown in Fig.
P3.63, suppose that R = 2 ), L = 025 H, C =
02 E vy(t) = 10 V for t < 0 s and vy(¢t) = 0 V for
t 2 0 s. Find v(¢) and i(¢) for all time.

For the series RLC circuit shown in Fig.
P3.63, suppose that R = 2 ), L = 1 H, C = 1K
v(t) = 6 Viort <0Osandv(f) =0V fort2>0s.
Find v(¢) and i(¢) for all time.

For the circuit shown in Fig. P3.66, suppose
that v(t) = 6 V for t < 0 s and v,(t) = 0 V for
t 2 0 s. Find vy(f) and v,(¢) for all time.
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For the circuit shown in Fig. P3.67, suppose
that vy(f) = 6 V for t < 0 s and v(f) = 0 V for
t 2 0 s. Find i(¢) and v(¢) for all time.
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Fig. P3.67

For the circuit shown in Fig. P3.67, inter-
change the inductor and the capacitor. Suppose that
v(#) = 6 Vfort <0sandv(f) =0V forr>0s.
Find the capacitor voltage v(#) and the inductor cur-
rent i(¢) for all time.

For the parallel RLC circuit shown in Fig.
P3.69, suppose that R = 0.5 Q, L = 02 H, C =
0.25 E and i((#) = 2u(r) A. Find the step responses
i(t) and v(1).
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Fig. P3.69

For the parallel RLC circuit shown in Fig.
P3.69, suppose that R = 3 ), L =3 H, C =LE
and i(f) = 4u(r) A. Find the step responses i(r) and
v(1).

For the series RLC circuit shown in Fig.
P3.63, suppose that R =7 Q, L =1 H, C=0.1E
and v(#) = 12u(t) V. Find the step responses v(f) and
i(1).

For the series RLC circuit shown in Fig.
P3.63, suppose that R = 2 Q), L =1H,C=1E
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and v(#) = 12u(r) V. Find the step responses v(¢) and
i1).

3.73  For the RLC circuit shown in Fig. 3.43 on p.
172, suppose that R = 1 Q, L = 1 H, C = ! F, and
! 1 V. Find the unit step responses i(¢) and v(?).

I

3.74  For the RLC circuit shown in Fig. 3.43 on p.
172, suppose that R =1 Q, L = ! H, C = ! F, and
1 V. Find the unit step responses i(¢) and v().
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2.75 _ For the circuit shown in Fig. P3.66, suppose
that vy(f) = u(r) V. Find the step response v,(f).

3.76  For the circuit shown in Fig. P3.67, suppose
that vy(f) = 6u(r) V. Find the step responses i(r) and
1.

3.77  Find the step response v,(1) for the op-amp
circuit shown in Fig. P3.77 when C = ! F and
1 = 4u() V.

20

Find the step response v,(¢) for the op-amp
circuit shown in Fig. P3.77 when C = { F and
vy(t) = 8u(t) V.

3.79 Find the step response v,(¢) for the op-amp
circuit shown in Fig. P3.77 when C = ! F and
vy(t) = 6u(t) V.

Find the step response v,(f) for the op-amp
circuit shown in Fig. P3.80 when C = £ F and
vi(t) = 4u(t) V.

Find the step response v,(¢) for the op-amp
circuit shown in Fig. P3.80 when C = 1 F and
v(£) = 3u(t) V.

Find the step response v,(t) for the op-amp
circuit shown in Fig. P3.80 when C = i F and
v(t) = 2u(t) V.
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Find the step responses v(¢) and i(¢) for the series RLC circuit shown in Fig.
34l when R =16 Q,L=2H,C = 1/50F, and V = 6.

ANSWER [6 — 10e ¥ cos(3r — 0.927)Ju(r) V, e " sin 3t u(r) A

Consider the RLC circuit shown in Fig. 3.43. By KCL,

Vu(t) — v . dv
— Y = C— .
R 1+ 0 (3.59)
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Fig. 3.43 Another RLC circuit.

Substituting v = L dildr into Eq. 3.59 and simplifying results in

& N 1 di N 1. 1% ® (360
r— —_— —-l p— ——'—M .
di* RCdr LC  RLC

For t < 0 s, the right-hand side of this equation becomes zero, and for zero initial
conditions the solution is i(f) = 0 A. However, for # 2 0 s, Eq. 3.59 becomes

d2i+ 1 di+ 1 1% 361
— —_—— —l i ] .
d RCdt LC  RLC

Thus we have that « = 1/2RC and w, = 1/ LC.
We finally consider the critically damped case.



