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Ql In the circuit of Fig. , find:
(a) v(0") and i(0™),
(b) dv(0")/dt and di(0™)/dt,
(c) v(%) and ().
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Sol1

(a) At t = 0 u(-t) = 1 and u(t) = 0 so that the equivalent circuit 1s shown in Figure (a).
1(0) = 40/(3 +35) = 5A, and v(0) = 51(07) = 25V.
Hence, 1(07) = 1(0) = 5A

v(0") = v(07) = 25
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(b) ic = Cdv/dt or dv(0)/dt = ic(07)/C

For t = 07, 4u(t) = 4 and 4u(-t) = 0. The equivalent circuit is shown in Figure (b). Sincei .
and v cannot change abruptly,

in = v/5 = 25/5 = SA. i(07) + 4 =ic(07) +ix(07)
5+4 = ic(07) + 5 which leads to ic(07) = 4

dv(0)/dt = 4/0.1 = 40 V/s

Similarly, vr = Ldi/dt which leads to di(07)/dt = vp(07)/L

31(00) +ve(0) +v(0) = 0
15+ v (0 +25 = 0 or vp(07) = -40
di(07)/dt = -40/0.25 = —160 A/s
" (©) As t approaches infinity, we have the equivalent circuit in Figure (c).
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i(®) = -5(4)/(3+5) = —25A

V() = 5(4-25) = 75V
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92 | The current in an RLC circuit is described by
i 0% 4 asizo
dt- dt
If i(0) = 10 A and di(0)/dt = 0, find i(r) for t > 0.
Sol 2
) ~10++10-
s +10s+25 = 0, thus 512 = 10 210 10 = -5, repeated roots.

i(t) = [(A+BHe™. i(0) = 10 = A
di/dt = [Be™ ] + [-5(A + Bt)e™]
di(0)/dt = 0 =B-5A =B—50 or B = 50.

Therefore, i(t) = [(10 + 50t)e™'] A
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a3 In the circuit of Fig. . the switch instantaneously
moves from position A to B at 1 = 0. Find v(1) for all
t=0.
=0
A 025 H
i«' g0 -
0
B
5A (1 : ‘ +
\’) 40 % § 100 0.04F == ,(n
Sol 3
i(0)=1,=0, v(0)=V,=4x5=20 e
di(0) L s conr  aaccssat  omR resssesssess
=——(RI,+V,)=—4(0+20)=-80
ar Rl i) == )
1 1
@, = = =10
JI’E 1_1_ ............
425 e
a =B 10 20, whichis>@,. e
2L ,1
4 e

s=—at\a’ — o =—20%+/300 =—20+1043 =—2.679.-37.32
l(t) — ‘41e-2.6‘7‘9r + ‘4 e—37.32t
di(0)

i(0)=0=A, + 4, =-26794,-37324,=-80
dt

Thisleadsto 4 =—2.309=—4,
it)=2. 309(e-37.32r _ e-2.679r)

. 1 p2.
Since, v(t) = Ejoz(t)dt +20, we get

v(t) = [21.55¢ 7 _1.55¢7 My
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Q4 Find the voltage across the capacitor as a function of
time fort > 0 for the circuit in Fig. . Assume
steady-state conditions existatt = 0.

5Q
VWY ‘>(
=0
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Sol 4

When the switch 15 off, we have a source-free parallel RLC circwit.

1 1 1
('-J-D = = = 2) = =
NLC  +/0.25x1 2RC
—  underdamped case @, = Jlrre;-o2 —a” =+/4-025=1936

0.5

o < @

1,(0) = 1(0) = imitial inductor current = 100/5 =20 A

Vo(0) = v(0) = 1mitial capacitor voltage =0V

W(t) = €™ (4, cos(aw,t) + A, sin(a,t)) = e (4 cos(1.936¢) + 4, sin(1 9361))
v(0)=0=A4A,

&

= e (—0.5)(4, cos(1.9361) + A, sin(1.9361)) + e (~1.936.4, sin(1.9361) +1.936.4, cos(1.9361))
- , 2

av(0 V,+RI 0+20
;r)z—( oRC ")z—( I :]=—20=—0_5A,+1_936Ag — 4,=-10333

Thus,

v(1) = [-10.333¢7"% sin(1.9361)]volrs
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