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DETAILED EXPLANATIONS

1. (c)
10Q
AvAvAvA
Y
4 Q V,
N 4
2A<D 2QE§ §§4Q G 7A
Using supernode method,
2+ n + %) +7 =0
2 4
2V, +V, = =20
V-V, = -2
V, =-733V
vV, = -533V
2 (a)
2Q
AAAA
VVVY
b i
E Q/Z) 5i,
a® )
50 Eg /ZD EE 40
D
J
20V
Apply mesh analysis,
i =4
iy = (i, -1;) =4 -1,
iy = iy) + 20y = Sy + (i = i3) = 0
6iy + 4i, = 32 ...(i)
1(iy - 1)) + 5iy+ 4i, - 20 - 5i; = 0
5iy -1, = 20 ...(ii)
From equation (i) and (ii), we get
i, = 2.35 A;
iy = 44705 A
iy = 4-1,=-04705 A
3. (b)
4Q
2V E§ 120 2A Vi,
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Apply node analysis,
W-32."_

2 =
4 12 0
1 1
Vil =+—1| =
1(4 12) 10
4
Vil —| =
1(12) 10
120
V, = T =30V

The thevenin across 4, b it is open circuited,
Vi, = V=30V
4. (d)
i(t) = 10t ™

1

Energy stored, E = ELi2 = ><O.1><(1Ot‘e_5t)2

1
2
= % x100£%¢7 10 = 542 p-10t

At t=1 sec, E .. =5x1xell
5

= == 227 %1076 =227 yJ
e

Z, = (8+4)Q
, _ Za_(8,40)q
Y 3 3 3

VvV == 100£10° V
V= 100£130° V

100130°
In star; I jine = 1. phase (8+4j)/3

= 33.54,103.43° A
6. (b)

1 -1
y-parameters of 1 Q resistor network are {_1 1 }

New y-parameter,

Il
1
]
N W
| |
+
|
oo
—
—_
1

Let, =1 ,tipgtic
+1i

Il
N
(«)

xA xB
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ixA + ixC

ixA + ixB + ixC
ixA

ixB

GC

. if only source V, is operating,
then i

(a)

0.01 V,,=0.01

0.01

0.01

9.  (d)

(1)

12
3A;
17 A;
-8 A

Vi V-1+402

200 50

1Y 0016

200 50

0.026 x 40 = 1.04 V
1-02-1.04
—gg =-00048A
Vo1

T= Too0g = 20833 €

do d 80t -6
— = 0.8—(100 x 10
T dt dt( e

0.8 x 100 % (~80)e80" x 106
-6.4 80t mA

C

t
L [iat+v,0)
c

1

t
[-6.4e7%dtx 107 +20

-6
1x107
3 -sot [t
L_'L; X 20 +20
10 —s0 1,

80(8 - 1) + 20

= (80e8 - 60) V
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10. (b)
732 Q
AVAVAVAV
2puF = T50V
t<0
v(07) =50V
tz0 800 @ E§ =y
. 50/s h
1 = —1
[+
CS
. 50C
"7 (1+RCS) ]+
< _cs
50 _ < 1
i(t) = 2pt/RCy 8002 Q v
R )
(s)
v = iR = 50et/RC
-2x107
o(t=2ms) = 50e800x2x10° = 1433y
11. (a)
. 1. -, 1 2
Energy stored maximum = ELeql = Ex9><2 =18]
12. ()
4Q
60490°V<i>
Apply KVL,
(10 + /B), - jI, = 0
10+ j5 .
I, = (]—-])12 =(5-10/)L,
60 + (4 + 8)I, - jI, = 0
(4+8)) (5 - 10)I, - jI, = 60j
I, = 0.6£90°
V, = -10 %1,
= -10 x 0.6) = -6j
13.  (d)
i(0) = -1A
V(@O) =5V
Apply node analysis
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(3 1 s)
V|—=+—+—|-——5—-————X
10 5s 10 sx10 s s

v 3s+2+5°
1 10s

14. (a)

10/3 1
MWW J_ 10
5 SE i(0)
s V(0)
s
=0

(3 1 0.55)
s s s

10s (0.5s + 4)
X

(s> +35+2) s
(5s+40)  5(s+8)
s2+3s+2  (s+1)(s+2)

5(L _Lj
s+1 s+2

= (35¢™" =307 Ju(t)

joL =j4 x5 =720 Q
joL, = j4 x 4 =16 Q

1 16
T joC  j4x1

-j4Q

joM=jx4x25=i10Q

-60£30° + (10 + 205)I; + 101,
(j16 - j4)I, + j10I,

L

~(10 + j20) % 1.2I, + 101,
12

-1.21,
60.£30°
3.252160.6 A
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Att=1 sec,

Total energy stored in the coupled inductor is

15.  (b)

16. (a)

(1-

“

(24s+12+60+16s+8
1

%

T.F.

LC

Vi

30

I, = 3.25 cos (4t + 160.6°)
I, = 3.9 cos (4t - 19.4°)
4t = 4 rad = 229.18°
I, = 282 A
I, = -338 A
e = el emy
2 2
E = %x 5x(-3.38)% + % X 4x(2.82)* —2.5%3.38x2.82 =20.5]
_ s _ s
(s +50)% +(1000)* 2 4+ 100s +100.25 x 10*
=0
= 100;
— 4 == -
100.25 x 10% = 7~
L = 09975 H
= _—5+E+3 = (Z+3)
S S S
20Q v,
AVAVAVAV
8H
:) il 2300
4Q
=0
) 1 (7+ 3s)
T 200 s
1
= —(7+3
] 205( )
7 +3s « 60(8s + 4)
17 20s  (40s+80)
3(7+35)(8s+4)
T s (40s+80)
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3_(7+3)8s+4) _ 3 (7+39)

L s (40s+80)(8s+4) s 40(s+2)
3|7 -1
[ = | —+—=
L 40| 2s  2(s+2)
3(7 172
it = 4—0(5— 5 Ju(f)
) 21 3 _
W0 = (35 Juw
17.  (¢)
X, = oL=2
1
Xo = T=1
j2 I L
0 :
VL
140°V<§> 05V, =1
I =05V +1
= -05x (2)I + 1
I = l+1
o (@-j2
I1+j) = i1
I(-j+1) = (1-j2I)
I1+j) =1
1
= (2 ZJ
Y, =Ix1= 2" 12
R=21L=2
18. (a)
At t <0,
2kQ 1kQ
WW MW 0 +
3V—T E§6k9 V.
o -
V(0) = 3x 6 =1—8 =2V
¢ 6+3) 9
Att>0,
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kQ 1kQ
AvAvAvAv AvAvAvAv 0+
<
3VT 6 mA S6kQ V.
<
O —
3kQ
AvAvAvA' o+
- <
9V C,,) S6ekQ V.
-
O -

o) = $X(-9) =6V

9
v (f) = -6+ (2+6)et/T
18
T = ?Xl =2us
_t
V() = —6+8e 2
V(2us) = -6+8e1=-3.06V
19. (a)
The equivalent resistance across x-y is
_omr v m?r +2r
Y 2 m 2m
It may be noted that I will be maximum when R will be minimum,
OR,_
xX-y _ O
dm
ie., 2m (2mr) - 2(m?r +2r) = 0
ie., m = \/E
20. (a)
1|7 L
(Vond? = =| [OPdt+ [oPat
T
0 f
1) {04 ~10t , 20t 104 200
=5 [10*(1-2e7% + ) dt + [10*e>" at
0 1
-10t Sorft (1) —2off
= (5000) | [(t+0.2¢7% ~0.05¢2)| ~| = e
0 {20 1
= (5000) [1 + 0.2¢710 - 0.2 + 0.05 - 0.05 ¢™]
V_. =652V

rms

© Copyright: MADE EASY www.madeeasy.in



16 | Electrical Engineering A MADE EASYH

India's Best Instituts for IES, GATE & PSUs

21. (b)
14 L
+
0.5A D 100 Q G 0.25A 14
<
Voltage across 0.5 A current source is
P 1w
v = Power _ _ov

Current 0.5A
Applying nodal analysis at node

\%
= —+025+1
0.5 100
2
5= —+025+1
%2 = 700
I =023A
Power absorbed by unknown element = 0.23 x 2 = 0.46 W

22. (o)
Step-I: When the 50£0° V source is acting alone.

= _j2Q
Vig = 50£0°+0V =50£0°V
Step-II: When the 420° A source is acting alone.
BQS
—-2Q D 4000° A
5Q
VAB =0V

By superposition theorem, V,, = Vap+Vap
50£0° = 50£0° V

23.  (b)

X,, = 2nx50 x 0.01 =3.14 Q
X,, = 21 x50 x 0.02 = 6.28 Q
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1
X. = =15.92 Q
¢ T 2ux50%200x10°6 07
Z, = 6+j314Q
Z, = 4+j628Q
Zy = 2-j1592Q
Z = 21+ ZzZE
Z2 +Z3
) 4+ 76.28)(2-715.92
= (6+ ]3.14)+( j628) (2] ) =17.27./30.75° Q

(4+76.28)+(2-j15.92)
Power factor = cosd = cos(30.75°) = 0.86 (lagging)

24. (a)
RMS value of the rectangular wave =1

RMS value of sinusoidal current wave = —&
J2

Heating effect due to rectangular current wave = | %RT

m

2
Heating effect due to sinusoidal current wave = (E) RT

2
Relative heating effects = (I—m) RT:I2RT=1:2

J2
25. (b)
6Q
AVAVAVAV
5Q 2Q
4 MW l: P @ Ve MWW—2V,
5i
< < <"
6A<D =10Q 2003 1503V, 40V
Nodes 2 and 3 form a super node:
Vy, =50 +V,
Vo, =V
= 5[(%)}‘@ =2V, -V,

Applying KCL at node 1,

6+, V17V V1-Vy
10 5 6

|
(e
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26.

27.

i Vo Vi-40 _

6+ =0
10 5 5 6
7 1 2
—V,-=V, = = ...(3
51752 T 3 3)

Applying KCL for the super node:
Vo-V1 Vo Vs V3-Vy

5 2 15 2 "
Vo-Vy Vo (2V2-11) (2V5-V1)—-40 _
5 20 15 2
23 83
2y + 2y
30 1760 2"
Solving equation (3) and (4),
Vv, =10V
V, =20V
Vv, = 2V,-V,
=40-10=30V

(b)

(4

Let us apply a voltage source V at the input terminals such that the current in the loops be

L and L.

Obviously, V, = R/I,=5I,
The dependent voltage source is 3V, = 151,
Again applying KVL in loop-1,
V, = 3I, +15I, - 2I,

= 3I, + 131, (1)
In loop-2,
0= -2L+(@2+9+5)L-3V,
0 = -2I, + 16l - 151,
I, = 2 (2
V, = 3L +13 x 21,
V, = 29I,
Vo B
E - Rinput =290
(b)
V,
Z , (Phase impedance) = o 400 =3Q
p Ly  75V3
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{In star connection Iy, = Ijjne, Vi = %}
Power 2 »
Phase ph Zph
10x10°
3 = (75)? R,
R, - 10x1000 —060
! 3X75x75
X, = Zpn—Ron = 32 -(0.6)% =294 0
As the current is leading, X, must be capacitive.
X, =294 Q
. 294 Q
or, oC %
1 B 1
C = 20axomf  2.94x2xmx50 08O ME
28. (b)
For a series RLC circuit operating at resonance,
Ve = V=200V
V2
TR
2
153 = (2007
R
R = 200x200 —261kO
15.3
Af 1
. _ ol
ow, Q= R
21(10%) (L)
10=—""3
2.61x10
L = 416 mH
B 1
fo = omiic
10* = !
2m/416x107°C
C = 610 pF
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29.  (¢)
V, = 5L +2I, (1)
V, = 2L, +1, (2)
and V, = -LLR, = -3I, ..(3)
From equation (2) and (3),
=3I, = 21 + 1,
or, 41, = 2I,
L : : :
I, 3 put this value in equation (1)
I
Vl 511 +2 —? :411
V
7z = —+=40Q
m I
1
30. (b)
At t = 07, the network attains steady state condition. Hence, the capacitor acts as an open-circuit.
10Q
AVAVAVAV
10Q 20Q )
—WW —WW V(0)
Vi(0)
o
5V—
(=]
V,(0) =5V
At t = 0%, the capacitor acts as a voltage source of 5V,
V,(0") =5V
10Q
——WW———————
10Q vV0) 20Q .
—WW ' MWW Vi(0)
5V— 100 -5V
Writing KCL equation at t = 0*
+ + +
Vu(o )_5+Vu(0 )+Vu(0 )_5 0
10 10 20
025V (0%) = 0.75
+ —
V0" =3V
EEER
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