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Detailed Explanations

1.(b)

o 0
I 2Q I
o MW o
+ +
v, 6Q %E gs 6QVY,
o )
for I[T-network
I |0 I,
° - o
+ +
V1 Ya [] [] yc V2
o o
VatYs Y
Y= v v+v
y
for the given problem, Y, = 5 5
y
Yb = E 8)
y
Yc = g 8)
56 —%U
=14 2
-—0U0 =0
3
2.(c)
Time period (T) = 2n
®
1
where ® = ﬁ
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thus, I'= 2aJLC
In figure @ ®
. 4H 5H 6H ,
Log = Ly+ Ly + Ly=2M,, + 2Myy —2M,, mvmv 0G0
=4+5+6—2(2)+2(2)—2(3)=9H 2H 2H
C=1F
T = 219 =6 msec 3H
3.(b)
The circuit can be redrawn by short circuiting inductor and open circuiting capacitor as DC sources are
used.
+ - 5/3  Y5/3 Y5/3
10V + > < <
1B5V290 290 290
_tov, +Y_
Applying KVL
V-10-10+10-15 = 0
V=25V
4.(b)

R |L R Lo R
— = —. = = =JX/ X
2 \E - o\co T 2VitC
Unit of A, is Q

Unit of °X,"and ‘X, is Q
. Rl
Unit of S\ S OxJOxQ =(Q)?

5.(a)
The average value of periodic signal can be calculated by considering one time period
Total area under the graph for one period

To
Total area under the graph for one period = Area 1 + Area 2 + Area 3 + Area 4
here Areal = Area2=Area3=Aread =4
and I, = 8sec
4+4+4+4 16
Averagevalue = —————=—=2
8 8
fit)
B /\
OHOHE)
0 2 4 6 t(sec)
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6.(b)
Before closing the switch, the circuit was not energized, therefore, current through inductor and voltage
across capacitor are zero.
After closing the switch, at t = 0* inductor acts as open-circuit and capacitor acts as short-circuit.
Equivalent circuit at t = O*
N
yyvy
< < » + .
10v<ﬁ> S4Q =4Q V,(0)
1
1= 9 _oa
3+4|4
V(0% = Ix(4l]4)
=2x2=4V
7.(d)
Applying KVL in both the loops we get ; M 5
Vi = (joL)li + (joM)I, te ot
V, = (JoLy)I, + (joM)I; v, L1§ ELZ v,
Vo L + ML
\4 h L«]I-I + MIZ — O 0 —
a|SO, M = K\'L1L2 = ﬂL«]L )
.- K= 1 for ideal transformer
V1 L1I1 + \IL1L212
TR
Va 5 _ 1
= v, T N25 5
8.(c)
As we know,
Real power = V, -1, COS¢d
(D)
Reactive power = V, -1 . sin¢
(D)
Apparentpower = V-1
-..(ii)
Given that v(f) = 10cos(2t+ 75°)
i(f) = 2cos(2t+ 15°)
from equation (i) = ¢ =60°
10 2 1
Realpower = — x— x— = 5Watts
i NN

from equation (ii)
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Reactive power
from equation (iii)

Apparent power

9.(a)

Im(Y)
For ‘Z’ to purely resistive
alsoIm(Y)=0
X (R + X2)
R?X, + X&X,
RP(X, - Xc)

=

RZ

10.(b)
For parallel resonant circuit

11.(c)

Also

on solving, we get

10 2 3

—X——=X—=

53 = 8.66 VAR
V2 22

10
V2

« 2 _10VA

V2

Y+ Y,

1 1
+
R+jX,  R-jXc
R-jX.  (R+jXc)
(R +X7)  (R® +X)

+

-X, (R? + X3) + Xo(R? + X?)
(R? + X7) (R® + X3)

Xo(R? + X?)
RPXp + XPX,
XLXC(XL - XC)

;
X Xo = oL x——

L
oC C

R|C
L

-6
\/ 240 x 10~
2000 /9 x107
4

2000

100
30

3
X_
2

(L+L-2M) |IL

kL, =M = kNI = kL L

(L+L-2kL) |IL

(2L - 2KL) x L
2L —2kL+L

0.75
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12.(d)

13.(a)
to determine V,; -

to determine R,

L max

14.(c)

I(s)><L
s+1

I(S)xLxl =

1+1 s
S

2(s+1)

2(s+1) 1
(s+1)%2+1 1+s
2e7tsint u(t) V

_ 2
(s+1° +1

10-5V, 10-5V,

3 3
I 5V,-10
2 6

10v<ﬁ>

N
@]
AAAA
LAAA}

»|=

Vc(s_) =

5V, - 10
-10V

2V, + 1,
2V, + 1,
3, + 5V,
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At (t=0%)
sL=2s
2V
S
1.2
sC” s
> Capacitor
equivalent
10/s 10/s 10
I(s) = 5= > =—
4105+ S Ast25T 42 2AsT+25+7)
5
](S) = LZ
(s+1)
i(f) = 5te7tu(t) A
15.(b)
For a series RL circuit with DC excitation,
Rt
V -
i() = 2| 1-e L (u(t)A
i(1) H[ J (t)
_ht
v(t) = V{e L}u(z‘)A
VS
A= R
5_ R
TL
C =V
V. R
7X7
AB_RL_1
c V L
= ! =200
5x107°
16.(c)
Applying Millman’s Theorem
1 1 1 1
= —+—+—+.....
Req 10 30 90
! :-lb+l+l+)
Req 10 3 9
1 i 11 3 _2
Req 10 1_1 10x2 20

eq

\AAAJ

-<
333Q =
-

eq
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€q

eq

eq

17.(a)

20

At (t= 07), both the switches are opened.
Lis initially uncharged i,(07) = 0

At (t=0%)
i(f)
Req
Leq
i(0%)
i(t)
At (t=27)
i(27)
i(27)
At(t=2%)
i(27)
fort> 2 sec

=0
3
E B B
R, R, R,
1
Heq
1
1+1+1+1+ 1—1
2 4 8 __2_20 .,
3 3 3
20 20
40y
3
I
40 40
3 _38_4 40
20 10 30 3A 10 3
e 32
3 3 3 3 20
133 A 3
R, R,
gt o
i(00) + (i(0*) —i(e0)) € "0 < 10v L
5Q
1H
0A
_st
2+(0-2)¢ 1 A;fort>0
_10
2-2¢e 1T A
2 A
R,=2Q
i(2*)=2A
_Ry(t-2) —10V L=1H
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18.(c)
Here, applying KCL i '
i(t) = i (t) +i,(1) _’1___,' i
Vi Y =0
= B + B — A~ ! : - i
i85 3a ocme@ 1T ] z=3-s
Loy 3ojax6e8 ) ViO+/4) " [ehoke
23+ j4)(3 - j4) 2x25
504 — 23.96° x~/97.£23.96°
= x /o7 A = o7 A
50
= 9.85A
19.(b)
-0
The time constant of an RC circuitis T = Requq
Calculation of C,,
cr2
C/\,
/ 2 c 3C
1 {| ®
Half circuit

RN

]

It is Wheatstone bridge.
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AAAA
\AAAJ

R R 2R
4R
f MWW \
X y
X 2R 2R y
4R x2R 4R
(F’)eq)HaIfcircuit = 6R = ?

Req = (Reglarrcirout I (RegHattcircu
S
-3 3 3
T = A Ceq
= ? x3C =2RC

20.(b)

W(t = %cf (1)

11
LLi
9]

V(t) = Vg sin oyt i(~) -

- %cvo2 sin® wyt

- %C\/fﬁ—cosZmOt)
thus only option (b) satisfies this condition.

21.(b)
Network ‘N’ can be replaced as

20V
81,
2
3

F%q = 0))((3} = 9S2
Applying KVL at loop (1)

20 = 41, +8l,
also V, = -91,=1, + 31,
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= I = 121,
20 = 4(-121,) + 81,
20 = -401,
= I, = -05A
I, = -12(-05)=6A
Now,
I y 05A 3.1 I
__pimay - _ o]
Isecondary 3 <>
= 3]primary = [secondary N g g 5:1 @
3(-1,) = I
= I, = 15A M
Power deliveredto 1Q = (1,)°x R, = (1.5)? x 1
= 2.25 Watts
22.(c)
Calculating R,
:
< < +
Vi S2kQ 2V1<> 0503 1A<1> v,
1A = Vs +2V,
0.5
. vV, =0 (As
independent voltage source is short circuited)
= V; = 05V
R, = 0.5 =500 mQ

Calculating Vi,

g O
+ +
" v. = <
Vin <~) 32k 2V <¢> 050 Vin
— < -
. °

~
>
|

= -2V, x05

Vi =V, =5£0°V

ih -2 x5x05=-5£0°
5/180°V

~
Il

23.(d)

®

AAAA
Yyvy
ey

Qo
AN
Wy
~
I
11
9]

For a parallel resonant circuit
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the damping ratio £ = 20 2F|’ ? %
(1)
given
O
1Q L2 H
—=c
10 10 2H
(=
Ry=1l11+1=15Q
2L
L = 24+——
e L+2
4
Ceq = 3
From equation (i)
Lq  4RZ, ,
c T T
or Leg = 2/%’§qC=2><(1.5)2><g=2H
L= oH+ b
ea L+2
2L
2+_ —
L+2 2H
= L =0H
24.(b)
+ L
o)
Vs C’”) A
- D
pf = 0.50lagging s
cosp = 05 Q
b= 60°
= Q = Ptan60° = 103 kVAR P=10kW !
S = P2+Q? =20kVA
Now, o
S
= C Q,
o
P
As per question S’ = 1414 = 1042 KVA
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P’ = 10 kW
p 10 1
cos0’ = EZWZﬁ
0" = 45°
Q" = 10kVAR

Reduction in reactive power
(10v/3 - 10) KVAR

10(+/3 = 1) = 10(0.732)
7.32 KVAR

25. (d)
Let v, () be the input voltage while v, () be the output voltage
h(t) = (e + e3!) u(t) V

H(S)= Oul‘(s) _ L.}L _ 25+5

Vols)  5+2 s+3  (s+2)(s+3)

(s+2)
_ 25+5  Vou ()
However, H(s) = (s+2)(s+3)  Vir(s)
Vout (S)
VilS) = THes)

or

~ 1 ><(s+2)(s+3) 1 2 1
9= or2p (2s+) -3l }

- s+2 s+25

Taking inverse of Laplace

26.(a)
For the circuit

)$t=0 LV
A I

Ly = L+ L+ L3—2M12—2/\/I23 + 2/\/713

[0}
Ko)

L, = 2H
L, = 1H
L, = 2H
M, = 1H
My, = 2.5H
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M, = 3H
Leq =2+1+2-2-5+6
= 11-7
= 4H
C = 8F
R=2Q

Note : M

1o M4 is negative, because both L,, L, and L,, L, opposes the flux of respective loops.

RIC 2[8_ 5
= AT = L = 2:
*= 2Vl 2\2 1414

Thus, the given circuit is overdamped.

27.(b)
P - C%
+
gt i(t) D V() == C=5mF

For O < t< 5; Unit step current is applied ; voltage will increase linearly.
For5 < t< 10; No currentis applied, hence open circuit, the capacitor will hold the charge.
For 10 < t< 15 ; again capacitor’s voltage increases linearly.

From above analysis,

Vel®)
22V —
2Vpmmmmee —
1.5V |mmmmmmmaeny [ P
1 V T I ] i E E : :
VC(t) |12.5 msec 1.5V
28.(b)
. i, 1kQ 1kQ
Applymg KVL, MWW
Vin—i1(1 +1)-50 i1(—ch) =0 1kQ %E 49i,
N Vi, = i,[2—- /50 X/] v, <~> == 100pF
v 100pF
Inputimpedance = -0 =2- 50X, T50i1
h
As imaginary part is negative, inputimpedance has equivalent capacitive reactance X .,
Xceq = 90X
.50
0Ceq oC
C 100
C = —=—
@~ 50 50
C, = 2uF

eq.
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29.(b)
Since (w) = 2 rad/sec, the network is drawn as
1Q
OO Ry
10 VAVAVAV ”J
1Q =, Xo)
2sin2t J2Q==
19 R b
—— 00— T
VAVAVAV I
10 10 |42Q
> 2Q=
19 l
1o ’ A+00=/) _q
n= T2
1Q

b
—-1Q I

RL = |Zﬂ7|=1g

T

Hence, for maximum power to R,, it should be 1 Q.

30. (d)
v(t) = 2cos(500f+ 60°)V

= 2/60°V
Using AC phasor
i(f) = —/3cos(500t +30°) A
Wl = 2260°V o BBOA
+ ot
i()=-i(t) = 3300 A "o R=10Q
o 24 o = o <:
B sy = 2200, 2280 =20 (600t + 60)V
1+ X, 2 9
L
2(;+jf] .3 o
o - — 7 44—
V3430 d+x) 2777
By equating real parts on both sides,
3 1 1 X483
2 1+X2 2 1+ X?
1+X,3 3 1 5
= LT = =1 = 1+ X321+ X
1+X2 2 2 - -
X =olL=3Q
J3
= —— =3.46mH
o 500
EEEE
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