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DETAILED EXPLANATIONS

(c)
Since terminal a and b forms is open circuit thus, no current flows through circuit is zero, thus the
current only flows into the loops.

10Q 5Q
MW MW
+ v, - + V-
a 0—
o lw—o—- LO—w
4Q 6 A gA 11Q
Vab
18Q
_ 13Q MWW 90
bo——MWW—— WW
1]
15V
V, = V,+V,-15V
V, = (-6A) (10Q)+BAx5Q)-15
V, = -35V

2. (b)

The resistance 6 Q ||3 Qand12Q ||4 Q also 1 Q is in series with 5 Q, thus, the circuit can be redrawn as

10Q 10
o AvAvAvAv AVAVAVAV
295% 250 260
B
Ry
R, = 10Q+20[(1+3Q[6Q)
R,y = 112Q
3 (a)
Z, = joL=jQ
1 1
Zc = = =-j20Q
¢~ JoC 005
- Zoq = j+2[(-j20)=1.98+0.802Q
and Z,(5) = 5/Q
Zc(57) = -j4 Q
Zo(j5) = j5+2(-j4)=16+j42Q
I 1
Now, (jo) o< —Z(jm
LG) | _ 2G5 _| 16+j42 | _, 0,
1,(j5) Z(j) |1.98+;0.802
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4, (a)

Now, applying current division rule, we get,

(s+4)1,(s)
L(s) = 1
s+4+2+—
2s
2s(s+4)
= —~ 7 .](s
L) = 5@ 1osr1 o®
4s(s+4)
1% = 2] =— > 7 7
O(S) 2(5) 252 +12s+1 (%)
Vo(s) _ _4s(s+4)
1,(s) 25> +12s5+1
5. (c)
v (t) = v () + [0.0) - v ()] e7/"
where, 1= RC =4 x 2 = 8,0(0) =4 Vand v (<) =20V
. v (t) = 20 + (4 - 20)e/8
v (t) = 20-16e"/8V
6. (a)
21,
AN
N
8 v I,
MM x MW o
4Q +
+ >
I1<T Vi ZQEE V,=0
V., V
I, = X+-X+42]
1 4 1
-I, = 0.75V, ..(1)
I, = —ﬁ—ZIl =—&+1.5Vx =125V,
4 4
Now, Vi, =8L+V,
Vl = —6Vx + Vx= -5 Vx
Lo_ 125 4059
Vi
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Z:|=|5-j10|=v5% +10* =11.18 Q
A
1
5Q 2Q 3Q
50V 20V 10V
B C

V=20, Va-10

Voltage across capacitor
v (t)

But given, v.(t)

2 3
22580 V

50-22.580 _ 5483 A

50 x 5.483 = 274.2 Watts

=1A

7. (c)
R,
8. (a)
Using nodal analysis,
KCL at node ‘A’
50-V,
5
Va
So, I
So, power delivered by 50 V is,
50 x I
9. (b)
VX
ix
200 Q L
210 (MH1a
200i,
. . Ve V,
Stnce, %7 TkQ 1000
200i, = 0.2V,
and V. N V,—-0.2V,
1000 200
V. =200V
VX —
R, q N 200 Q
10.  (¢)
Vfinal + (Vinitial - Vfinal)e_f/RC
0+ (5 - 0)et/RC
S _5,t/RC

e
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5 _ 5,-(01/90k0xC)
e
0.1 _ 1
40kQxC
C =25puF (or) 25x10°F
11. (b)
Voc
Rub ISC
To find open circuit voltage
VOC
+ -
0 [+
b >
1 2V 2 1k 1kQ
+
4V @ V,21kQ @ 2V
I=1-1,
Applying KVL in loop 1, we get,
(1 kQ), +2V +1(1kQ) =4
V. =1(1 kQ)
. (A kQIL -3kQ1I,=4
Applying KVL in loop 2, we get,
(1 kQ)L, + (1 kQ)L, - (1 kQ)I = -2
-1 kQ)I, + (3 kQ)I, = -2
Solving equations (i) and (ii), we get,
I, = 0.667 mA
I, = -0.444 mA
Voc =2V, + (1 kQ)I,
Voc =178V
Finding short circuit current
Isc
0——0
103 2V 31k 1kQ
+ H
4v @ v,21kQ (b 2V
lsc =1"+1,
I"=lsc -1,
[+1,=1,
I=1-1,

Applying KVL in loop (1)
4 kQ)I +2V - (3kQ), =4
Applying KVL in loop (ii)

...(i)

()
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(-1 kQ)Iy - (1 kQ)I, + (3 kQ)I, = -2
V.= 1 kQ)I = (1kQ) (I, - I,)

Thus, [, =143 mA
I, = 0.57 mA
- (-1kQ)I; +(BkQ)I, +2
s¢ 1kQ
1.78 . 5
= ——x10°Q=777Q
Rin 2.29
12.  (d)
Applying KCL on supernode
Q y %y, 10
—C)——W—
10 M0 210 =40
IO

L_2+£+L

1+ 1712 0

and Vi+6=1V,
05-0.5; 1.5+05j ||V, 2
1 -1 V, T -6

{0.5—0.5]' 2 }

_ 1 -6
27 [05-05j j0.5+0.5)
1 -1
y, _ 583095£149.036
2 2./180°
V, = 2.915£-30.96°
Thus, I = Y2 -2915,-30.96°
°1Q
13. (a)
-1 t t
V(t) = —————|[0.2e"dr—[0.04¢%dx [+5
) = Tox10° { {
= 256—80018 — 2(0e 200t
V,(t) = 150x107 % =150(~160e5%" +8¢72")x 107
= D4 -800t 4 1 Dp-200¢
V() = V() - V()
= (256_800t _ 206_200t) _ (—24:6_800t + 1.26_200t)
V(1) = (49e780! - 21202000y v

=229 mA

...(ii)
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14. (b)
The 20 Q impedance can be reflected to the primary side as
20 20
ZR = n—z = Z =5Q
Z, =4-6/+5
= 9 -6/ = 10.82£-33.69° Q
I = 120207 12020 =11.09.£33.69°
1 Z, 10.82£-33.69°
I, = 1 I, =-5.545./33.69° A
n
vV, = 20I, = 110.9£213.69° V
15. (b)
v,  R|1/sC
The transfer function,H(s) = U_=W
His) = R B R
©) T+sRC ~ PRLC+sL+R
sL+
1+sRC
. R
H =
UO) = 7RIC+ joL+R
1 .
At corner frequency, | H( ](x))| = $|H(]m) |max
R
Now, H(jw)| =
[H(jo) J(R=?RLC)? + 0?12
L2 1 R?
H = —=
[HGo) = 3 (R—w*RLC)* + 0* 2
LV
= (1-lLCY +| 2=
2 = (-0 +| 5
2 = (1-w24x107°) +(w,x107)?
16w; —~7w2 -1 = O(where o, is in Krad/s)
o, = 0.742 K rad/sec = 742 rad/sec
16. (b)
23 . .
Zyp = [Zj+[(3+]4)||(3—]4)]
_ §+(3+j4)(3_j4):23+25=4_89=89
6 6 6 6
Zyp = 8Q
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17.  (a)
Leg=L+L,-2M=4+4-2x2=4mH
Resonant frequency, f = ﬁ
fo = ! =7.96 kHz
2m4x0.1x10™°
18.  (b)
. o, 1 13 2| [3/5 -2/5
Impedance matrix for ‘N’ = m—g{_z 3 }_[_2/5 3/5

In series connection: individual impedance parameters are added

1[3/5 -2/5] [03 -02
{ }_[—o.z 0.3}

. For individual network = 20-2/5 3/5

19. (b)
We know that, for a transformer

" 2
ke B I =

2
100 kQ = (”—1J 10

)
Il

)
2
2] -
no
L - 100
1
20. (c)
o(t) = 2[u(h)-u(t-2)]V
i(t) = [r()-r(t-2)]A
u(t) = 2%
For inductor, o(t) = L%(tt)

. The element is inductor of 2 H

21. (¢)
At t = 0, switch is closed
For t > 0, the circuit in s-domain becomes,

w [N

» |N
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Applying KVL, we get,
§_Z+2 = (3+s+ jl(s)
s s
25+3
I(s) = ————r
®) = GrEe2)
Using partial fractions,I(s) = ! + !
&P / (s+1) (s+2)
or i(t) = L[I(s)]=(e" +e*)A ; fort>0
22.  (a)
i
6k S 2umA 221Q
Applying KCL, i =2 +24mA+i,
h i = —— and i il
where, "7 6000 * = 2000 (1)
Therefore, from equations (i) and (ii)
v + v -2 - v = 24 mA
6000 2000  2000)
= V = (600) (24 x 107%) =144V
Hence, power supplied by independent current source
P = Vx24mA =144 x 24 x 1073 = 345.6 mW
23.  (d)
Given, f=15MHz
C = 150 pF
BW = 10 kHz
, o f, 15x10°
= =2 =——-=150
For series RLC circuit, Q BW  10x10°
1
Q= WRC
= 2rx15x10°x150x 102 xR
150 '
6
R = 10 =471Q
2ntx1.5x150%150
24. (b)
For t <0, source 2 u(t) =0
Therefore, i(07) =i(0)=0A
v.(07) = v,(0") =0V
For t >0, i(0") = 2mA
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d +
(09 = 2

do (07) _ ip(0%) _2x107

e C T axio? =0.5V/sec
25. (¢
For a capacitor i(t) = Cd:;ft) =10x107° %xlog’ A
_ 102700 o 210 %0 o
dt dt
26. (a)

For the circuit

L,, = LitL,+Ly-2M,, -2M,, +2M,,

L, =2H
L,=1H
L,=2H
M, = 1H
M,, = 25H
My, = 3H
Loy =2+1+2-2-5+6
=11-7
= 4H
C=8F
R=2Q
1 1

=0.176 rad/sec = 0.18 rad/ sec

(l) — =
" LeaC  8x4

Note : M,,, M,, is negative, because both L, L, and L,, L, opposes the flux of respective loops.

27.  (b)
" p(t) varies with time, thus it can be concluded that the network is not purely resistive circuit.
. let, o(t) = 2V, cos(ot+6,)
i(t) = N21I,,, cos(wt+6;)

then, the instantaneous power into the network N is given as,

p(t) = v(t) i(f) = 2Vimslrms cOs(0t +0,,)cos (ot +0;)

www.madeeasy.in © Copyright: MADE EASY
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= Vimslims [€0s(0, —0;) + cos (2wt + 0, +6;)]

constant time varying
thus, for minimum power delivered,
cosQot+0,+0) = -1
and for maximum power delivered
cos(2mwt +0,+0) =1
p(t)max = Vrms Irms cos (eU - eI) + Vrms Irms “'(i)
p(t)min = Vrms Irms cos (ev - eI) - Vrms rms (11)
Thus, from equation (i) and (ii), we get,
thus, 2V e Lne = 2500
Vi Lme = 1250
I = 1250 _ 1250 _ 125 A
Vims 100
28. (o)
1 1
W, = = =50 krad/sec
VLC 1073 x04x107°
3 -3
0 = woL _ 50x10” x10 _o5
R 2
3
B = Do _ 5010 =2 krad/sec
Q 25
B
now, o, = m0—5=50—1=49krad/sec
B
now, w, = Wy +E=50+1=51krad/sec
Hence, option (c) is incorrect.
29. (d)

Now, applying KCL at node A, we get,
L =Vi+(Vy-V)

=2V, - Vl’
1
Il = 2V1 —;Vz
For I,, we can write

L = a a

1 2

= —;Vl +—2V2
a
1

2 =
Il a Vl
L~ .1 2V

|
—_
N

a a
For the Z-parameter to not exist.

L@y 1Q v . L
[0 AvAvAvAv 1 ca o
+
+
= =
|4 E: 1Q 5:1 Q V,
° o
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Yl =0
4 1 3
R
. Y| # 0
Thus, no such value exist for which |Y | = 0.
30. (a)
From phasor, we can write I,
Xc
o - 2C 30°
tan 30 R, e
J3 I
R, = Xc\3="12 it
= 2 ¢ oC
XL,
tan4b° = R,
= R, = X, =oL
V3 L
RR, = —=xol ==3
RiR, = \3=1.732
we know
Ri+R,
5 2 JR1 R,

as arithmetic mean > geometric mean ; (for non-negative real numbers)

203

1/4

\Y

R, +R,

\Y

R +R, > 2(3)

Minimum value of R, + R, = 2.63 Q
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