UNIT 2

Networks

GATE 2011 ONE MARK

McaQ 2.1

In the circuit shown below, the Norton equivalent current in amperes
with respect to the terminals P and Q is

730 Q

1620° ACD 2502 —j50 QT

— AANN—o 0 Q

15 Q
(A) 6.4— ;4.8 (B) 6.56 — j 7.87
(C) 10 + 50 (D) 16 + 40

McQ 2.2

In the circuit shown below, the value of R; such that the power
transferred to R; is maximum is

10 © 10 ©
10 ©
5 VC_) CD 1A gRL
2V
(A) 50 (B) 109
(C) 159 (D) 20
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McQ 2.3

The circuit shown below is driven by a sinusoidal input

v; = V,cos(t/RC). The steady state output v, is

R C
|

+0

o

(A) (V,/3)cos(t/RC) (B) (V,/3)sin(t/RC)

(C) (V,/2)cos(t/RC) (D) (V,/2)sin(t/RC)

2011 TWO MARKS
McQ 2.4

In the circuit shown below, the €urrent I is equal to

1 J J
1440°V<f:>
6 Q

6 6
(A) 1.420°A (B) 2.0£0° A
(C) 2.820° A (D) 3.220° A

McQ 2.5

In the circuit shown below, the network N is described by the following

Y matrix:

0.1S —-0.01S 74
0.01S 015l the voltage gain v is
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250 I,
+ +
100 V vl ~ | §1oo@
(A) 1/90 (B) ~1/90
(C) ~1/99 (D) ~1/11

MCQ 2.6

In the circuit shown below, the initial charge on the capacitor is 2.5
mC, with the voltage polarity as indicated. The switch is closed at
time ¢ = 0. The current i(¢) at a tim€ ¢ after the switch is closed is

i(1)

—>—e

10 ©2

100 V (_) B
50 pF

(A) i(t) = 15exp(— 2 x 10°t) A

(B) i(t) = 5exp(—2 x 10°t) A

(C) i(t) = 10exp(—2 x 10°t) A

(D) i(t) =— bexp(—2 X 10°4) A

2010 ONE MARK
McaQ 2.7

For the two-port network shown below, the short-circuit admittance

parameter matrix is

0.5 Q
lo AA'A% 02

0.5 Qg §0.5 Q

1'o 09
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4 -2 1 - 0.5
(A) [—2 4]8 (B) [—05 1]3
() [0%5 Oﬂ S (D) [;l il S
MCQ 2.8

For parallel RLC circuit, which one of the following statements is
NOT correct ?

(A) The bandwidth of the circuit decreases if R is increased
B

(B) The bandwidth of the circuit remains same if L is increased
(C) At resonance, input impedance is a real quantity
(D)

D) At resonance, the magnitude of input impedance attains its
minimum value.

2010 TWO MARKS

McQ 2.9

In the circuit shown, the switcheS=is epen for a long time and is
closed at t = 0. The current i(t)"for-¢ = 0" is

10 2

S t=0
1.5 A 10 Qg %15 mH

(A) () = 0.5 — 0.125¢ "' A (B) i(f) = 1.5 — 0.125¢" &
(C) i(t) =0.5—0.5¢""A (D) i() = 0.375¢ 2 A

McaQ 2.10

The current [ in the circuit shown is

20 mH
nm

2020°V G) [‘él 0 == 50 pF
w = 10° rad/s
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(A) —j1A (B) j1A
(C) 0A (D) 20 A
McaQ 2.11

In the circuit shown, the power supplied by the voltage source is

10
A'A%

1Q 1Q

C_’ 10V
1A

10 2 A

1Q
MV

(A) O W (B
(C) 10 W (D) 100 W

GATE 2009 ONE MARK

McaQ 2.12

In the interconnection of ideal sources shown in the figure, it is known
that the 60 V source is absorbing power.

IG) 60 V

12 A

®

Which of the following can be the value of the current source 17?7

(A) 10 A (B) 13 A
(C) 15 A (D) 18 A
McQ 2.13

If the transfer function of the following network is
Page 43
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1o
+6

0|
o

R R
(a) & ®) &
(C) R (D) 2R
McaQ 2.14

A fully charged mobile phonegwith a 12 V battery is good for a
10 minute talk-time. Assume that,during the talk-time the battery
delivers a constant current‘ef 2'A and its voltage drops linearly from
12 V to 10 V as shown in the figure. How much energy does the
battery deliver during this talk-time?

(A) 220 J (B) 12 kJ

(C) 13.2 kJ (D) 14.4 ]

GATE 2009 TWO MARK
McQ 2.15

An AC source of RMS voltage 20 V with internal impedance
Zy = (14 25)Q feeds a load of impedance Z;, = (7 + 47) Q2 in the figure

below. The reactive power consumed by the load is
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Z,= (142j) Q

202 v () |

(A) 8 VAR (B) 16 VAR
(C) 28 VAR (D) 32 VAR
MCQ 2.16

The switch in the circuit shown was on position a for a long time,
and is move to position b at time ¢ = 0. The current i(t) for ¢ > 0 is

given by

A2

1{ V(t)
0.2 pF §5 6

05 uFT T 0.3 pF

w0 v()

(A) 0.2¢ " u(t) mA (B) 20e " u (1) mA
(C) 0.2¢ " u(t) mA (D) 20e " u(t) mA
McQ 2.17

In the circuit shown, what value of R; maximizes the power delivered
to RL?
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McQ 2.18
The time domain behavior of an RL circuit is represented by

LY 4 Ri = Vy(1 + Be ™ sin t) u(1).

dt
For an initial current of ¢(0) :%, the steady state value of the
current is given by
(A) i(t) ~ (B) i(t) - 232
(C) i) ~ 21+ B) (D) i(t) — 22 (1+ B)
GATE 2008 ONE MARK

McaQ 2.19

In the following graph, the number of trees (P) and the number of
cut-set (@) are

(A) P=2,Q=2 (B) P=2,Q=6
(C) P=4,Q0=6 (D) P=4,Q=10
McQ 2.20
In the following circuit, the switch S is closed at ¢t = 0. The rate of
change of current %(0*) is given by
Sore apy
I gRs (DN %L
(4) 0 (B) Lk

Page 46
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GATE 2008 TWO MARKS

McaQ 2.21

The Thevenin equivalent impedance 7 between the nodes P and @)

in the following circuit is

1H 1F
nnm Il
1l
195 ph
@ S
10V QT
(A) 1 (B)1+s+1
2
(C) 2+ s+1 D) L;-F—SJrl
S s 42s5+1
McCQ 2.22
The driving point impedance‘of the following network is given by
0.2s
7(8) = 452
() = 201512

29) L§ c= R
N 3

The component values are

(A) L=5H,R=05Q,C=0.1F
(B) L=0.1H,R=05Q,C=5F
(C) L=5H,R=2Q,C=0.1F
(D) L=01H,R=2Q,C=5F

McaQ 2.23

The circuit shown in the figure is used to charge the capacitor C
alternately from two current sources as indicated. The switches S
and S, are mechanically coupled and connected as follows:

For 2nT<t<(2n+1)T, (n=0,1,2,..) S; to P, and S, to P,
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For 2n+ 1) T<t<(2n+2)T, (n=0,1,2,...) S; to @ and S, to @,

Ql Pl QQ P2
————o @ e o ——
‘Sl ‘S2
0.5Q + 1Q
1Q§ Vo==1F §1Q
1A 1A

Assume that the capacitor has zero initial charge. Given that u(?) is

a unit step function , the voltage v.(t) across the capacitor is given by

(A) (= 1) tu(t— nT)

n=1

(B) u(t) +2 3(~ 1) u(t— )

(C) tu(t) + 23 (= V)" u(t —aTu(t —nT)

n=1

D) [0.5— e 2D 4 050 2 _ T
(

n=1

Common data question 2.23 & 2.24 :

The following series RLC circuit with zero conditions is excited by a
unit impulse functions 6(%).

1 H 1Q

_|_

8(%) 1 F—‘—vo(t)

MCQ 2.24

For ¢ > 0, the output voltage vc(t) is

2 [ e%t 2 6;21
(A) 73 (e ) (B) —/gt t

2 oateos( Y3 22 tgin( Y3
© Jyeeon(s) ) Jyetain(y)
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McaQ 2.25
For ¢ > 0, the voltage across the resistor is

(A) (e 1= e d)

VE)
cos<\/2g t)—

(B) e

SN————
ol

Statement for linked Answers Questions 2.25 & 2.26:

A two-port network shown below is éxcited by external DC source.
The voltage and the current are measured with voltmeters V;, V, and
ammeters. A;, Ay (all assumed to be ideal), as indicated

6V=

15V
-|- _ 11 2! _ T

Under following conditions, the readings obtained are:

(1) S, -open, S - closed 4;,=0,V1 =45V, V=15V, A, =1A
(2) S -open, S - closed A, =4A V=6V, 1,=6V,4,=0

McCQ 2.26
The z-parameter matrix for this network is
A 1.5 1.5 1.5 4.5
(A) |45 15 B) |15 4.5
1.5 4.5 D 4.5 1.5
C) 1.5 1.5 (D) 1.5 4.5
McQ 2.27
The h-parameter matrix for this network is
-3 3 -3 -1
(A) [_1 0_67} (B) [ 3 0.67]

Page 49

GATE Previous Year Solved Paper By RK Kanodia & Ashish Murolia
Published by: NODIA and COMPANY ISBN: 9788192276236
Visit us at: www.nodia.co.in




Chap 2
Networks

Page 50

©) 11 0.67

Lo

GATE 2007 ONE MARK

MCQ 2.28

An independent voltage source in series with an impedance
Zs = Rs+ jX; delivers a maximum average power to a load impedance
75, when

(A) Zp = R, + jX, (B) Z, = R,
(C) Z1 = jX, (D) Z1 = R, — jX,
McQ 2.29

The RC' circuit shown in the figure is

(A) a low-pass filter (B) a high-pass filter

(C) a band-pass filter (D) a band-reject filter

GATE 2007 TWO MARKS
McaQ 2.30

Two series resonant filters are as shown in the figure. Let the 3-dB

bandwidth of Filter 1 be B; and that of Filter 2 be B,. the value % is
0

T A Cy=4C, L,= L,/4
I N

+o
+o

+

v, R§ V) v, R§ V)

o2

0|
o
o

(A) 4 (B) 1
(C) 1/2 (D) 1/4
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McQ 2.31

For the circuit shown in the figure, the Thevenin voltage and resistance
looking into X — Y are

1Q
V -
21 1 Qg 2 A gZQ
oY
(A) 3V,2Q (B) 4V,59Q
(C) 5V,3Q (D) 4V,20
McCcQ 2.32

In the circuit shown, v¢ is 0 volts at t = 0 sec. For ¢t > 0, the capacitor

current i (t), where ¢ is in seconds is given by

20kQ  io
_l’_
10V 20kQG 4 pF==v¢
(A) 0.50exp (— 25t) mA (B) 0.25exp(— 25t) mA
(C) 0.50exp (— 12.5t) mA (D) 0.25exp (— 6.25¢) mA
McaQ 2.33
In the ac network shown in the figure, the phasor voltage Vip (in
Volts) is
A
50 50
5/30° A
—73 73
1
B
(A)O (B) 5£30°
(C) 12.5£30° (D) 17£30°
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GATE 2006 TWO MARKS
McCQ 2.34
A two-port network is represented by ABCD parameters given by
V][4 B] V
L |C D|-kL

If port-2 is terminated by Rj, the input impedance seen at port-1 is

given by
A+ BR; AR+ C
(A) C+ DRy (B) BR;,+ D
DR+ A B+ ARy
(©) BR3¢ (D) B cr,
McCQ 2.35
In the two port network shown in'the figure below, Z;» and 7, and
respectively
IQ
_|_
le To V2
(A) 7 and Bn (B) 0 and —Bn
(C) 0 and Br, (D) 7 and —Bmn

MCQ 2.36

The first and the last critical frequencies (singularities) of a driving
point impedance function of a passive network having two kinds of
elements, are a pole and a zero respectively. The above property will
be satisfied by

(A) RL network only (B) RC network only
(C) LC network only (D) RC as well as RL networks
McaQ 2.37

A 2 mH inductor with some initial current can be represented as
shown below, where s is the Laplace Transform variable. The value
of initial current is
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1(s)

0.002s

1 mV

(A) 0.5 A (B) 2.0 A

(C) 1.0 A (D) 0.0 A

McCQ 2.38

In the figure shown below, assume that all the capacitors are initially
uncharged. If v;(¢) = 10u(t) Volts, v,(1) is given by

1 kQ
—AMV—

+ o

+ Il
i

v; 4pF 410 =—=4pE 7,

<

o

o2

(A) 8¢"/0001 Volts (B) 8(1 — &%) Volts
(C) 8u(t) Volts (D) 8 Volts

McaQ 2.39

A negative resistance R, is connected to a passive network N having
driving point impedance as shown below. For Z(s) to be positive
real,

(A) |Rueg| < Re Z (jw), Vw (B) | Rueg | < |4 (jw)], Vw
(C) | Rueg| < Im 2 (jw), Vw (D) | Rueg| < £Z1(jw),Vw

Page 53
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GATE 2005 ONE MARK

McaQ 2.40

The condition on R,L and C such that the step response y(t) in the
figure has no oscillations, is

L R
—o0
u(t) o= y(t)
A)rR=L /L B R=,/ L
2V C vV C
L 1
C)R=2/% D) R=—F——
(© . D) =1
McaQ 2.41
The ABCD parameters of an iidéal n:1 transformer shown in the
figure are
n 0
0z
11 12
[« — -~ ]
n:l
JoiE b
[ 0

The value of z will be

(A) n (B) L
(C) (D) -
MCQ 2.42

In a series RLC circuit, R=2kS), L =1 H, and C:ﬁuF The
resonant frequency is

(A) 2x10* Hz (B) %x 10* Hz

(C) 10" Hz (D) 2w x 10" Hz
Page 54
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MCQ 2.43

The maximum power that can be transferred to the load resistor R

from the voltage source in the figure is

100 ©
A AAY

w@® 3

(A)1W (B) 10 W
(C) 0.25 W (D) 0.5 W
MCQ 2.44

The first and the last critical frequency of an RC-driving point

impedance function must respectiyely be

(A) a zero and a pole (B) anzero and a zero

(C) a pole and a pole (D) a pole and a zero

GATE 2005 TWO MARKS
McQ 2.45

For the circuit shown in the figure, the instantaneous current g (¢) is

o
NN ‘ i
if
520° A §3 Q 10£60° A
(A) 105/§ i90° A (B) 105/3 i_900 A
(C) 5/60° A (D) 5/—60° A

Page 55
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MCQ 2.46

Impedance Z as shown in the given figure is

B R2Q
o Mmmne e
Z 2Q
r 710 Q
(A) 290 (B) 99
(C) j19Q (D) j390
MCQ 2.47

For the circuit shown in the figurey, Thevenin’s voltage and Thevenin’s
equivalent resistance at terminals a — b is

=

1

NN

N l
050> 5 Qg Z 10V
(A) 5 Vand 2Q (B) 7.5 V and 2.5Q
(C)4V and 29Q (D) 3V and 2.5

McCQ 2.48

If R = Ry = R,= R and R3; = 1.1R in the bridge circuit shown in the
figure, then the reading in the ideal voltmeter connected between a
and b is

R, R,
V
@ D
R, R,
L
(A) 0.238 V (B) 0.138 V
(C) —0.238 V (D) 1V
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McCQ 2.49

The h parameters of the circuit shown in the figure are

L 100 I
o= AAA -
Jr

Vi 20 Qg Vy

0.1 0.1 10 —1
(4) [—0.1 0.3] (B) [1 0.05]
30 20 10 1

(€) [20 20] (D) [—1 0.05]

McQ 2.50

16

o

A square pulse of 3 volts amplitude is applied to C'— R circuit shown

in the figure. The capacitor is initially uncharged. The output voltage

V5 at time ¢t = 2 sec is

0.1 pF
Vi [ Il o
]
3V
Vv, gl k) V,
2 sec ° °

(A (B) -
(C (D) -
GATE 2004
McCQ 2.51

ONE MARK

Consider the network graph shown in the figure. Which one of the

following is NOT a ‘tree’ of this graph ?

Visit us at: www.nodia.co.in
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(a) (b) (c) (d)
(A) a (B) b
(C) ¢ (D) d
McCQ 2.52
The equivalent inductance measured between the terminals 1 and 2
for the circuit shown in the figure is
M
N
1 o—oNYN_rrYNe
Ll LQ
2o
(A) Li+ Ly+ M (B) i+ L,— M
(C) Li+ Ly+2M (D)L + Ly —2M
McaQ 2.53
The circuit shown in the figure, with R = %Q, L= %H and C=3F
has input voltage v(t) = sin2¢. The resulting current i(t) is
it
g
u(t) Rg = L;
[+
(A) 5sin(2¢+ 53.1°) (B) 5sin(2t— 53.1°%)
(C) 25sin(2¢+ 53.1°) (D) 25sin (2t — 53.1°)
Page 58
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MCQ 2.54

For the circuit shown in the figure, the time constant RC' =1 ms.
The input voltage is v (f) =+/2sin10*¢. The output voltage v, (1) is
equal to

R
o AN o
v(?) C= vy(?)
o 0
(A) sin(10°t — 45°) (B) sin (10°t+ 45°)
(C) sin (10°t — 53°) (D) sin (10*t+ 53°)
McCQ 2.55

For the R — L circuit shown in the figure, the input voltage v;(t) = u(?)
. The current i(t) is

v,(t) §2 Q

2 i(sec) 72 i(sec)

172 t(sec) 2 t(sec)

GATE 2004 TWO MARKS

McCQ 2.56
For the lattice shown in the figure, Z, = j2 Q2 and Z, = 2 2. The values
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. - A1 212
of the open circuit impedance parameters [2]= are
21 22
I 7/ I
L
1—75 14y 1—75 1+
(A) [1+j1+j} B) [—1+j1—j
1+7 1+ 145 -1+
(C)[l—jl—jl (D)[—1+j .y
McQ 2.57

The circuit shown in the figure has initial current ,(07) =1 A
through the inductor and an initial voltage vo(07) =— 1 V across the
capacitor. For input v(¢) =«(t), the Laplace transform of the current
i(t) for t=0 is

S B s+ 2
( )52—|—s—|—1 ( )82+S—|—1
o) __s—2 D)1
( )52+s+1 ( )52+s+1
McCQ 2.58
: Vi (s) N
The transfer function H(s) = Vi(s) of an RLC circuit is given by

10°
B = 2 054108
The Quality factor (Q-factor) of this circuit is
(A) 25 (B) 50
(C) 100 (D) 5000

Page 60
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McCQ 2.59

For the circuit shown in the figure, the initial conditions are zero. Its

. Vi(s) .
transfer function H(s) = Ti(s) is
10k 10 mH
o_w NN o
v,(t) 100 pF == v, (1)
(o] o)
1 10°
A B
(4) $+10%+ 10° (B) $+10%s+ 10°
10° 10°
(C) 0 (D) 0

£ +10%s+10° S +10%+10°
McCQ 2.60

Consider the following stateménts ST and S2
S1 : At the resonant frequency the impedance of a series RLC' circuit

1S zero.

S2 : In a parallel GLC circuit, increasing the conductance G results

in increase in its @) factor.
Which one of the following is correct?
(A) S1 is FALSE and S2 is TRUE
(B) Both S1 and S2 are TRUE
(C) S1 is TRUE and S2 is FALSE
(D) Both S1 and S2 are FALSE

GATE 2003 ONE MARK

McCQ 2.61

The minimum number of equations required to analyze the circuit

shown in the figure is
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(A) (B) 4
(©) (D)
McQ 2.62

A source of angular frequency 1 rad/sec has a source impedance
consisting of 1 ) resistance in series with 1 H inductance. The load
that will obtain the maximum power transfer is

(A) 1 Q resistance

(B) 1 Q resistance in parallel'with 1 H inductance
(C) 1 Q resistance in seriesswith 14K capacitor
(D)

D) 1 Q) resistance in parallel.with-1.E.capacitor

MCQ 2.63

A series RLC circuit has a resonance frequency of 1 kHz and a
quality factor Q= 100. If each of R,L and C is doubled from its
original value, the new @) of the circuit is

(A) 25 (B) 50
(C) 100 (D) 200
MCQ 2.64

The differential equation for the current i(¢) in the circuit of the
figure is

sint C'_:) 1 F=—=

2 - . 2 . .
(A) 2%4&%%@) —sint  (B) %—I—?%—FZ@U):COM
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Fi odi = Piodi L gipy — g
(C) dt2+2dt+z(t)—cost (D) dt2+2dt+2z(t)—smt

GATE 2003 TWO MARKS

McCQ 2.65

Twelve 1 €2 resistance are used as edges to form a cube. The resistance

between two diagonally opposite corners of the cube is

(4) 20 (B) 10
() L0 (D) 30
MCQ 2.66

The current flowing through the resistance R in the circuit in the

figure has the form Pcos4t where”P is

M=075H [
I il
1 5
3 Qg 10.24 gR — 3920
V =2 cos 4t
(A) (0.18 + 70.72) (B) (0.46 + 41.90)
(C) —(0.18 + 41.90) (D) —(0.192 4 50.144)

The circuit for Q. 2.66 & 2.67 is given below.

Assume that the switch S is in position 1 for a long time and thrown

to position 2 at t = 0.

1 C
——0 S
JF—l
R
V= R Léﬁz\‘
—|—C
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Page 64

MCQ 2.67
At t =07, the current g is
_v _vy
*) 5k ®) =)
-V
(C) iR (D) zero
MCQ 2.68

I (s) and L(s) are the Laplace transforms of 4 (¢) and 4, (t) respectively.
The equations for the loop currents [(s) and L(s) for the circuit
shown in the figure, after the switch is brought from position 1 to
position 2 at t =0, are
R+ Ls+ & —Ls |
—Ls R+ 4 [

—Ls |4
R+ |k

:R+Ls+%
(B) —Ls ’

:R+ Ls+ 4
(C) 7 C

R+ Ls+ &
—Ls

2L s (1
R+ Ls+ || s

—Cs L
R+ Ls+ & |k

MCQ 2.69

The driving point impedance Z(s) of a network has the pole-zero
locations as shown in the figure. If Z(0) = 3, then Z(s) is

Im
)I(——«‘l s-plane
t% _15 Re
%1
3(s+ 3 2(s+3
(a) 2Lt3) (B) 28
s +2s+3 s +2s+ 2
3(s+3) 2(s— 3)
C) ——— D) 2\> )
( ) £ 425+ 2 ( ) $—25—3
McCQ 2.70

An input voltage v() =10v/2cos(t+10°) 4 105 cos(2t+ 10°)
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V is applied to a series combination of resistance R =1 and an
inductance L = 1 H. The resulting steady-state current i(¢) in ampere
is

(A) 10cos(t+55°) 4+ 10cos (2t + 10° + tan '2)

(B) 1OCOS(t+55 +10,/3 cos (2t + 55°)
(C) 10cos (t—35°) + 10cos (2t + 10° — tan ™ '2)
(D) 10cos (t— 35°) + /3 cos (2t — 35°)

McQ 2.71

The impedance parameters 2z, and 2, of the two-port network in the

figure are
20 20 30
10— A'A'A% ANN—o2
Sio S
1'o 09!
A) 2, =2.75Q and z,=0.2512

)

) 211:39 and 212:0.5Q
C) 211 = 3Q and Z19 = 0.25Q

) 211 = 2.25Q and 219 = 050

GATE 2002 ONE MARK

McQ 2.72

The dependent current source shown in the figure

5 Q
MV
_ ¥ 4
v=20v(®) s Qg 2
(A) delivers 80 W (B) absorbs 80 W
(C) delivers 40 W (D) absorbs 40 W
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McCQ 2.73

In the figure, the switch was closed for a long time before opening at

t=10. The voltage v, at t= 07" is

t=20
.

20 Qg 2.5 A

5 H

angp

20 2

- /Ux +

(A) 25 V (B) 50 V
(C) =50 V (D)0 V
GATE 2002 TWO MARKS

MCQ 2.74

In the network of the fig, the maximum power is delivered to R if

its value is

Il
40 Q
055 20 Qg gRL
50 V
(A) 16 Q B4 0
(C) 60 O (D) 20 Q

McCQ 2.75

If the 3-phase balanced source in the figure delivers 1500 W at a leading

power factor 0.844 then the value of Z; (in ohm) is approximately
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3 Phase
Balanced

Source

(A) 90/32.44° (B) 80/32.44°
(C) 80~ — 32.44° (D) 90~ — 32.44°

GATE 2001 ONE MARK

McCQ 2.76
The Voltage ¢y in the figure is

4 Q) 20

AN _OW\,
pv@® 193 $eo
(A)2V (B) 4/3 V
(C) 4V D)8V
McQ 2.77

If each branch of Delta circuit has impedance v'3 Z, then each branch
of the equivalent Wye circuit has impedance

(4) % (B) 37
(C) 3V327 (D) %
McCQ 2.78

The admittance parameter Yis in the 2-port network in Figure is

I 20 Q I
o—= AN *»
E| 50 10Q |E,
(o} O
(A) —0.02 mho (B) 0.1 mho
(C) —0.05 mho (D) 0.05 mho
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GATE 2001 TWO MARKS

McQ 2.79

The voltage ¢, in the figure is

2 0
AN
16V g
8 A 10 Qg 12 Qg )
6 Q .
(A) 48 V (B) 24 V
(C) 36 V (D) 28 V
MCQ 2.80

When the angular frequency - in-the figure is varied 0 to oo, the

locus of the current phasor-h is givén by

i(t) A0,

o

Vl (¢)
E, coswt ::r) g

B w=0 E=E,/0°
2R,
(B) Z L
2R,
E e E™E™ E=F /0°
2R 2R 2R
w=00
E=E /0°
E, _ "
2_R2 w=0
0 1, E
w= Ww=00 2R,
(C) (D) |
E, 2
B> E>eE> E_F /(° 2R,
2R, 2R, 2R,
wW=00
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McCQ 2.81

In the figure, the value of the load resistor R; which maximizes the
power delivered to it is

10 1H
E, cos10t R;
(A) 14.14Q (B) 10 Q
(C) 200 2 (D) 28.28 2

McCQ 2.82

The z parameters z; and z; for thé 2-pert network in the figure are

L 2Q I
= AN\ ~—o
4 Q
E, E,
10E,

o O
(A) 211—%97221:%9 (B) Zn—%Q,zﬂ:%Q
(C) ZU:%Qa 221:_%§2 (D) 211—%9, 221:%9
GATE 2000 ONE MARK
MCQ 2.83

The circuit of the figure represents a

+6

=

o

(A) Low pass filter (B) High pass filter

(C) band pass filter (D) band reject filter
Page 69
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MCQ 2.84

In the circuit of the figure, the voltage v(?) is

10 1Q

A'A'A%
eat 1H ;U(t) ebt
(A) eat_ 6bt (B) Cat—f— ebt
(C) ae™ — be” (D) ae™ + be"
McCQ 2.85

In the circuit of the figure,the4alue of the voltage source F is

v, 10 V
(A) =16 V (B) 4V

(C) =6 V (D) 16 V

GATE 2000 TWO MARKS
MCQ 2.86

Use the data of the figure (a). The current ¢ in the circuit of the

figure (b)
Page 70
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10 VC_D §R4 2 4] | R4§ C_) 20 V

(A) —2 A (B) 2

(C) —4 A (D) 4 A

GATE 1999 ONE MARK
McCQ 2.87

Identify which of the following is NOT¥a tree of the graph shown in
the given figure is

4 h 5
(A) begh (B) defg
(C) abfg (D) aegh
MCQ 2.88

A 2-port network is shown in the given figure. The parameter hy; for
this network can be given by

I R R L
+ = ANN—— AW\ o +
Vi §R Vy
(A) —1/2 (B) +1/2
(C) —3/2 (D) +3/2
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GATE 1999 TWO MARK

MCQ 2.89

The Thevenin equivalent voltage Vi appearing between the terminals
A and B of the network shown in the given figure is given by

30 A
AN o+
100£0° V(~> §J’2 Q ==—j6Q §j4 Q Vg
o
(A) 716(3 — j4) (B) j16(3 + j4)
(C) 16 (3 + 74) (D) 16 (3 — f4)

McQ 2.90

The value of R (in ohms) required for maximum power transfer in
the network shown in the given! figure is

5Q 4 Q
25 V— 20 € 3A §R
(A) (B) 4
(C) 8 (D) 16
McQ 2.91

A Delta-connected network with its Wye-equivalent is shown in the
given figure. The resistance Ry, Ry and R3 (in ohms) are respectively

a

5Q 30 Q —
b c
15 Q
(A) 1.5, 3 and 9 (B) 3,9 and 1.5
(C) 9,3 and 1.5 (D) 3, 1.5 and 9
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GATE 1998 ONE MARK

MCQ 2.92

A network has 7 nodes and 5 independent loops. The number of
branches in the network is

(A) 13 (B) 12

(C) 11 (D) 10

McCQ 2.93

The nodal method of circuit analysis is based on

(A) KVL and Ohm’s law (B) KCL and Ohm’s law

(C) KCL and KVL (D) KCL, KVL and Ohm’s law
MCQ 2.94

Superposition theorem is NOT applicable to networks containing
(A) nonlinear elements (B) dependent voltage sources

(C) dependent current sources” “ (D) transformers

McCQ 2.95
The parallel RLC circuit shown in the figure is in resonance. In this
circuit
Z'R iL jo
1 mA &
misD 3r 3 —‘-C
McCQ 2.96

0 —1/2
The short-circuit admittance matrix a two-port network is ll /2 O/ l
The two-port network is
(A) non-reciprocal and passive  (B) non-reciprocal and active

(C) reciprocal and passive (D) reciprocal and acitve
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McCQ 2.97

The voltage across the terminals a and b in the figure is

2Q a 10

—AMA—
+
1 V__--_ 2 Qg 3A
b
(A) 0.5V (B) 3.0 V
(C)35V (D) 4.0 V
MCQ 2.98

A high-Q quartz crystal exhibits series resonance at the frequency ws

and parallel resonance at the frequency w,. Then

A) wy is very close to, butrless than w,

(A)

(B) ws << wy
(C) ws is very close to, but greater than w,
(D)

D) wy>>w,

GATE 1997 ONE MARK

McCQ 2.99

The current # in the circuit of the figure is equal to

i=5A  i,=3A

o
75
D e
WV BAM
=7 = 4A
(A)12 A (B) =12 A
(C)4 A (D) None or these
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McaQ 2.100
The voltage V in the figure equal to

4V
0
N\

(A)3V (B) =3V
(C)5V (D) None of these

McQ 2.101

The voltage V in the figure is always equal to

2 A

20
+
Vv 5V
—o
(A)9V (B) 5V
C)1V (D) None of the above
MCcaQ 2.102

The voltage V' in the figure is

30

° A'A'A%

14 10V 5A

°

(A) 10V (B) 15 V

(C)5V (D) None of the above
MCQ 2.103

In the circuit of the figure is the energy absorbed by the 4 2 resistor
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in the time interval (0,00) is

4 Q
A AA%
L +
10 VC_) 2 ==V,
Vo(0) =6V

(A) 36 Joules (B) 16 Joules
(C) 256 Joules (D) None of the above
MCQ 2.104

In the circuit of the figure the equivalent impedance seen across

terminals a, b, is

ao

w (§)o o (3)e

(C) <8 + 12j> Q (D) None of the above

GATE 1996 ONE MARK

MCQ 2.105

In the given figure, A;, A> and Aj; are ideal ammeters. If Ay and Aj

read 3 A and 4 A respectively, then A; should read
Page 76
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L
O
()

()

uSinusoidal voltage source

Chap 2
Networks

(A)1 A (B) 5 A
(C)7TA (D) None of these
McCQ 2.106

The number of independent loops for a network with n nodes and b
branches is

(A) n—1
(B)b—n
(C)b—n+1
(D)

D) independent of the number of nodes

GATE 1996 TWO MARKS

McaQ 2.107

The voltages Vi, Vo, and Vi across the capacitors in the circuit in
the given figure, under steady state, are respectively.

10 kQ 1H +‘f|c2- 2H 25k
NN nmn 1 N NN
+ 2F +
100 V (_) Voo==1F §4O kQ Ves==3F
(A) 80V, 32V, 48V (B)80V, 48V, 32V
(C)20V,8V, 12V (D) 20 V, 12V, 8 V

khkhkkhhkkdhkd
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SOLUTIONS

SOL 2.1

Replacing P — @ by short circuit as shown below we have

730 Q

1640°ACD 250 —550 QT I
«— ANM\—e Q

Using current divider rule the current I, is

_ 23 _ o

Hence (A) is correct option.

SOL 2.2

Power transferred to R; will be maximum when R; is equal to the
thevenin resistance. We determine thevenin resistance by killing all

source as follows :

10 © 10 2
wo 1
RL
Rpy = 30 X10 15 150

=10+ 10

Hence (C) is correct option.
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SOL 2.3

The given circuit is shown below

O
_|_
Y; i R g =C v,

o

For parallel combination of R and C' equivalent impedance is

o1
g WC _ R
P R 1 1+ jwRC
JwC
Transfer function can be written as
R
I/:)ut _ Zp _ 1 + ]QJRC
Vi — Z+ 2, 1 R
b BE e i uRe
_ JwRC
JWRCH+ (1+ ju)RC)2
- Here w = L
j+ 1+’ ke

I/vout — ] — l

Vi (149 +5 3
Thus Vout = (%)cos(t/RC)
Hence (A) is correct option.
SOL 2.4
From star delta conversion we have

RC

Thus R R, R, 6.6 20

'R YR +R _6+6+6
Page 79
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Here R1:R2:R3:29
Replacing in circuit we have the circuit shown below :

L,

T A Q J——jzm
I

14/0° VG)
T 20 2Q

Now the total impedance of circuit is

_ 2442 4)

= : <~ 4+2=T0Q
(2+4)(2 = 4)

Current I = 14?00 =220°
Hence (B) is correct option”
SOL 2.5
From given admittance matrix we get

L =01V,—0.01V; and (1)

L, =0.01V4+0.1V; .(2)
Now, applying KVL in outer loop;
or I, =—0.01V, .(3)

From eq (2) and eq (3) we have
—0.01V, =0.011140.1V;

—0.11V, = 0.01
V, _ —1

i 11

Hence (D) is correct option.

SOL 2.6

Here we take the current flow direction as positive.
At t= 0" voltage across capacitor is

- 2.5 x 10°°
Vel0) ==& =2 =50V
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Thus Vo(07) =—50V

In steady state capacitor behave as open circuit thus
V(e0) =100V

Now,  Vo(t) = Ve(o°) + (Ve (0F) = Vo(o0)) e ¢

—t

— 100 + (— 50 — 100) 030 <10

— 100 — 150 @10

Now i (t) = 0%
=50 X 10°° x 150 X 2 X 10%e 2*10" A
— 156—2>< 10°¢t

i.(t) = 15exp(— 2 X 10°) A

Hence (A) is correct option.

SOL 2.7

Given circuit is as shown below

I 0.5 Q I,
+o—>———AN—T—=o0 +
Vi 05 Qg §0.5 Qv
o o

By writing node equation at input port

Vi V=11,

By writing node equation at output port

L=Y2yV=Vi_ opyiyy, . (2)

0.5 0.5

From (1) and (2), we have admittance matrix

4 -9
Y=l_o 4

Hence (A) is correct option.

SOL 2.8

A parallel RLC circuit is shown below :
Page 81
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Page 82

Is Rg L% C=

-

Zin

. B 1
Input impedance 7, = 1 1 :

BT Wi + jwC
At resonance S wC
wL
_ 1 .

So, Ty = /R~ R (maximum at resonance)

Thus (D) is not true.

Furthermore bandwidth is wg  i.ehwp < % and is independent of L,
Hence statements A, B, C, aretrue.
Hence (D) is correct option.

SOL 2.9

Let the current i(t) = A+ Be /% 7 — Time constant
When the switch S is open for a’long time before ¢t < 0, the circuit is

10
075A )
,(0) =0.75 A
1.5 A 00 é i1(0)
10 ©

At t=0, inductor current does not change simultaneously, So the
circuit is
A 0@
01 gz7a 140
1.5 A 10 © 10 ©

Current is resistor (AB)

i(0) =% = 03757

Similarly for steady state the circuit is as shown below
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i(>0)
1.5 A glOQ 10 glOQ
i(0) =22 =054
L  15x10°*

=107

" TR, _10+(10||10)

i(t) = A+ Be” X107 = A+ Be ™
Now i(0) = A+ B=0.375
and i(©)=A=0.5
So, B =0375-0.5 =-0.125
Hence i(t) = 0.5 —0.125¢ """ A

Hence (A) is correct option.

SOL 2.10

Circuit is redrawn as shown below.

— 205

20£0° V
w = 10° rad/s
Where, 7, = jwL = j % 10* X 20 x 107* = 205
7, = R|| X¢
¢ wC ™ jx10°x 50 x 10°°
_ 1(—20y)
%= 1-00)
Voltage across Z,
( —20j )
1—20j
Ve= vz 00 =g
J T 12205

(— 20y) .
(20]+4oo 20;) 20=—7j

Current in resistor R is

I =

Voo 5
R =71 UA

Hence (A) is correct option.
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SOL 2.11
The circuit can be redrawn as

V, 2Q {1

AN

10

3A L

C_ 10V

1A

2 A
2.0
2A'A'A%

Applying nodal analysis

Vy—10 Vi—0 &

2Vy—10+2 =0=V,=4V

Current, Ip= % =3A

Current from voltage source is
L=L—-3=0
Since current through voltage sourceis zero, therefore power delivered
is zero.
Hence (A) is correct option.

SOL 2.12

Circuit is as shown below

20V
)
N\

1D 60 V

I 12 A
A
-

Since 60 V source is absorbing power. So, in 60 V source current flows
from + to - ve direction
So, I+ L =12

I=12—-1
I is always less then 12 A So, only option (A) satisfies this conditions.
Hence (A) is correct option.
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SOL 2.13
For given network we have
o (B Xo) Vi
"7 R+ (Ru|Xc)
Ry
V()(S) _ 14+ sR;C _ Ry
Vi(s) Ry fu R+ RRsC+ Ry
14+ s8R, C
_ R _ 1
R+RRLSC+RL 1+£+RSC
Ry
But we have been given
_ W) 1
LE =0y =94 sCR

Comparing, we get

1+R£;:2 = R; =R

Hence (C) is correct option.

SOL 2.14

The energy delivered in 10 minutes is
E = [Vidt=1I [ Vit 'Sk drea
0 0

- 2><%(10 +12) X600 = 13.2 kJ

Hence (C) is correct option.

SOL 2.15

From given circuit the load current is
I V 20£0° _20£0°

T Z+ 2, (1+2)+(T+4)  8+6j

e an L 2020° _ o, _ .13
—5(8 67) 1026 2/ —¢  where ¢ = tan 1

The voltage across load is
Vi =1,7

The reactive power consumed by load is
Po=Vilp = L2y x I = Zy| I P

£120£0° P ; .
= (7 X 4j) 8+ 6 = (7 + 4j) = 28 + 16

Thus average power is 28 and reactive power is 16.

Hence (B) is correct option.
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SOL 2.16

At t= 0", the circuit is as shown in fig below :

10 kQ

—~

0)

w0 v()

V(0) =100 V
Thus V(0") =100 V

At t= 07", the circuit is as shown below

10 kO V(0"

A 'A'A% :{ V(W)
100 VC_) 9 §5 k()
0.5 pF

At steady state i.e. at t = oo is [(o0)= 0

Now i(t) = I(07) e ™ u(t)
(050 +0.31)0.2u
Co = 0bpu+ 03u+ 0.2 ~ O1OKF
1 1

= =12
RCy 5x10°x0.16 x 10°° o0

i(t) = 20e " u(t) mA

Hence (B) is correct option.

SOL 2.17

For P,.x the load resistance R; must be equal to thevenin resistance

R.,ie. Ry = R,,. The open circuit and short circuit is as shown below
Page 86
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%4 Vv
: 40 : 40 L
1,
4 Q 4 Q 4 Q) 40 4
ANNN— WV ANN— WV I
,VJr 7V+ ¢C

V(_)loo \Y Ve V(_)loo \Y

The open circuit voltage is

Voe =100 V
From fig L = % =125 A

V, =—4X%X125=-50 V

=100 Ve 100250 _yp5 4

Ry = Yo =100 _

Le 225

Thus for maximum power transfer=R, = R., =4

Hence (C) is correct option.

SOL 2.18

Steady state all transient effect die out and inductor act as short
circuits and forced response acts only. It doesn’t depend on initial
current state. From the given time domain behavior we get that

circuit has only R and L in series with 1{. Thus at steady state
i(f) = i(o0) = %

Hence (A) is correct option.

SOL 2.19

The given graph is

There can be four possible tree of this graph which are as follows:
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\T/ﬁ“ A><
(o} 0 & O><v 2]

There can be 6 different possible cut-set.

o—: R i o

Hence (C) is correct option.

SOL 2.20

Initially #(07) =0 therefore due to inductor i(0") =0. Thus all
current I; will flow in resistor R “and voltage across resistor will be
L R,. The voltage across inductor/will be equal to voltage across R;
as no current flow through R.

di(07) _ v (0) _ LR,
d¢d ~ L — L

Thus

Hence (B) is correct option.

SOL 2.21

Killing all current source and voltage sources we have,

1Q lP
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Zy = (1+9)|(5+1)
A +s)(x+1)  FH+14+144
1+ +(E+D) s+Ll4141
or Zth 1
Alternative :

Here at DC source capacitor act as open circuit and inductor act as
short circuit. Thus we can directly calculate thevenin Impedance as
1Q

Hence (A) is correct option.

SOL 2.22
70 = st = g
8+ 50+ 10
We have been given
0.2s
Z(8) = 5—"—=
() §+0.1s+2
Comparing with given we get
5 =020 ¢S5 F
1 _ _
RO =0.1lor R=21Q
1 _
I =2o0r L=0.1H

Hence (D) is correct option.

SOL 2.23

Voltage across capacitor is

v, =L (fidt

c — U.K;Z

Here C =1 F and i =1 A. Therefore
v, = [dt

For 0<t< T, capacitorowill be charged from 0 V

t

%:fﬁ:t

At t=T,V,= T Volts ~*

For T'< t < 2T, capacitor will be discharged from T volts as
V= T- fm_mut

At t=2T,V.=0 volts

For 2T < t < 3T, capacitor will be charged from 0 V
Page 89
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Vo= [dt=t—2T

At t=3T, V.= T Volts "

For 3T < t < 4T, capacitor will be discharged from T Volts
V= T—ftdt:élT—t

At t=4T,V, =0 Volts -

For 4T < t < 5T, capacitor will be charged from 0 V
Vo= [dt=t—aT

At t=5T,V,= T Volts "

Thus the output waveform is

Ve
T

T T T t
| T 27 311 AT 5T 6T

Only option C satisfy this waveform.
Hence (C) is correct option:

SOL 2.24

Writing in transform domain we have
Ve(s) 4 _ 1
Vis)  (5+s+l)  ($+s+1)
Since V;(t) = 6(t) — Vi(s) = 1 and

- 1
Vels) = (52—1— s+1)
_ 2 V23
. ‘/C(S)_\/g[(s+§)2+il

Taking inverse laplace transform we have

_ 2 i NE)
V}—ﬁe Sln(Tt>

Hence (D) is correct option.

SOL 2.25

Let voltage across resistor be vg
5) 1 _ s

Vi (
Vs(s)  (+s+1) (f45+1)

Since vy = 6(t) — Vi(s) = 1 we get
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Vr(s) = g = 8
(g R |
(s+3) 7

1 1 2 .
or vr(t) = e zcosTt—ixﬁe “sin~5=t
sin

Hence (B) is correct option.

SOL 2.26

From the problem statement we have

=4 =5-150
% li,=0 4
B =0 1

=2 =6_750
U l,=0 4

7y = 2 = 1o _ 1.58
D =0 1

Thus z-parameter matrix is
1.5 4.5]

21 A2
D1 A2

1.5 1.5

Hence (C) is correct option.

SOL 2.27
From the problem statement we have
—u 45 _
e =k 15 0
% __1 _
hpy = w0 T 15 0.67

From z matrix, we have
v = 210+ 22h
Vo = 210+ 220

Ifw=0
Then 4 . 5 1 1
or iQ = — il

Putting in equation for v, we get

n = (211 - 212) u
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%‘ :h112211—212:1.5—4.5:—3
Hence h —paraﬁlé}ﬁf) will be

by hio| [=3 3
hor hao|  |—1 0.67
Hence (A) is correct option.

SOL 2.28

According to maximum Power Transform Theorem
7, = Z, = (R, — jX,)
Hence (D) is correct option.

SOL 2.29

At w — oo, capacitor acts as shert, circuited and circuit acts as shown

in fig below

W
Vi

Here we get =0

At w— 0, capacitor acts as open circuited and circuit look like as
shown in fig below

R C
oA\ >,
Vi R c v,
— W _
o o Here we get also — =0

vV

So frequency response of the circuit is as shown in fig and circuit is
a Band pass filter.

Hence (C) is correct option.
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SOL 2.30

We know that bandwidth of series RLC circuit is % Therefore
Bandwidth of filter 1 is B, = R

L
Bandwidth of filter 2 is B, = % — R _ AR

Dividing above equation bB_1
B, 4

Hence (D) is correct option.
SOL 2.31

Here Vj, is voltage across node also. Applying nodal analysis we get

1 Vi

V G
2 1 Qg 2 A §2 Qv
oY
But from circuit 1= % = Vi
Therefore
S =2
or Vi = 4 volt

From the figure shown below it may be easily seen that the short
circuit current at terminal XY is 4. = 2 A because i = 0 due to short
circuit of 1 Q resistor and all current will pass through short circuit.

19

° o X

‘Z‘ )
‘ZSC
2i 1 Qg 2 Al 2 Qg

Y

Therefore Ry, = % = % =20

Hence (D) is correct option.
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SOL 2.32

The voltage across capacitor is
At t=0", V.01 =0
At t = oo, Vo(oo) =5V

The equivalent resistance seen by capacitor as shown in fig is
Re; =20(20 = 10482

20 kQ

20k 4 pF

|

Time constant of the circuit is
T =R, C&= 10X 40 = 0.04 s
Using direct formula
Vi(t) = Ve (o) — V@)= V.(0)] e "

= Ve(00) (1= e l) + Ve (0) e " =5(1— ™)
or ( ) ( -20f)
Now Io(t) = d‘iict( t)

=4 x 107X (=5 25¢ ") = 0.5¢ > mA
Hence (A) is correct option.

SOL 2.33
Impedance = (5— 3]')”(5 +35) = (5—35) x (54 3y)
5—-3j+5+3j
2 A 2
_ B =B)" _25+9 4y,

10 10

Vip = Current X Impedance = 5230° X 34 = 17230°
Hence (D) is correct option.

SOL 2.34

The network is shown in figure below.

3__
Vi V.Q R,
- -
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Now V, = AVs— Bh (1)
and L, = CVo— DL (2)
also Vo =— LRy .(3)
From (1) and (2) we get
W _ AVs— Bh

Thus L~ CVo Db
Substituting value of V5 from (3) we get

- —AXIQRL—BIQ
Input Impedance Z;, = —Ox LR, — DI,

- _ AR+ B
or Zin = CR;+ D

Hence (D) is correct option.

SOL 2.35

The circuit is as shown below.

At input port Vi=nlh
At output port Vo = n(h— BL) =— nBhL+nk
Comparing standard equation
Vi =zh+ 22b
Vo= mh+ mb
29 =0 and 2z =—nf
Hence (B) is correct option.

SOL 2.36

For series RC network input impedance is
7. —L+R: 1+ sRC

- sC sC
Thus pole is at origin and zero is at —%
For parallel RC network input impedance is
1np
7 —_sC __ sC
1 TR 14+ sRC
sC
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Thus pole is at — L and zero is at infinity.

RC

Hence (B) is correct option.

SOL 2.37

We know v = %

Taking laplace transform we get
V(s) = sLI(s) — Li(0")
As per given in question
—Li(0") =—1mV

Thus i(07) = % —05 A

Hence (A) is correct option.

SOL 2.38

At initial all voltage are zero. Se output is also zero.
Thus w(07) =0
At steady state capacitor act asgpopen gircuit.

1 kQ

f}

4 pF
v 4 kO ApE -,
o .
Thus, w(oo) = Exy=2x10=8

5 5

The equivalent resistance and capacitance can be calculate after
killing all source

1k
—A—

|
4 pF

4 k2

=4 pF

O

R, =1[4=0.8kQ
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Cy =4|1=5 pF
T = R.; Gy = 0.8k X 5pF = 4 ms
w(t) = vo(c0) — [vy(e2) — v (0)] e "
=8 — (8 - 0) e—t/0.004
w(t) = 8(1— e %) Volts

Hence (B) is correct option.

SOL 2.39

Here Z5(8) = Rueg + Z1(8)

or Z(8) = Ryeg+ Re Z1(s) + jIm Z ()
For Z,(s) to be positive real, Re Z(s) =0

Thus Ry +ReZi(s) =0

or Re Z1(8) = — Ryeg

But R, is negative quantity and — R,z is positive quantity. Therefore
Re Z1(8) = | Ry |
or | Ruey| SRe Zof ju) For all w.

Hence (A) is correct option.

SOL 2.40

Transfer function is

1 1
YE; __sC 1 ____IC
U(s 1 SLC+scR+1 2y R 1
R+SL+SC’ 8+LS+LC
Comparing with s*+ 26w, s+ wh = 0 we have
Here 2&wy, :%,
and Wn -1
vILC
_ R /70_R /C
Thus £ = 5 LC = oy I

For no oscillations, £ > 1

R /C <
Thus 9 I >1
or 322/%

Hence (C) is correct option.
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SOL 2.41
For given transformer
L _Vi_n
L Vo1
or L = b and V] = nls
Comparing with standard equation
Vi=AV,+ Bh
L = CV,+ Dk
A B n 0
C D| |0+
Thus g =1
n

Hence (B) is correct option.

SOL 2.42

_ _ 1= 6
We have L = 1H and C= 100 xX 10

Resonant frequency
27V LC \/ 1100
2, 1 X 100 x 10

3 4
10°%x20 _ 10 Hy
2 s

Hence (B) is correct option.

SOL 2.43

Maximum power will be transferred when R, = R, = 1002
In this case voltage across Ry is 5 V, therefore

_ V2 _5x%x5 _
Prax = R~ 100 — 0.25 W

Hence (C) is correct option.

SOL 2.44

For stability poles and zero interlace on real axis. In RC' series
network the driving point impedance is
1 1+ sRC
Zins - ~ = T A~
i+ Cs sC
Here pole is at origin and zero is at s =— 1/ RC, therefore first critical
frequency is a pole and last critical frequency is a zero.
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For RC' parallel network the driving point impedance is

1
7 = RCS — R
mp R_i_i 1+ SRC
Cs
Here pole is s=—1/RC and zero is at oo, therefore first critical

frequency is a pole and last critical frequency is a zero.
Hence (C) is correct option.

SOL 2.45
Applying KCL we get
ii(t) +520° = 10260°
or i(t) = 10£60° — 520° =5+ 5/3j — 5
or il(t) = 5v/3 290° = %/5490

Hence (A) is correct option.

SOL 2.46

If I = 5582 and Lz = j2€) the mutual induction is subtractive because
current enters from dotted terminal of j2{2 cail and exit from dotted
terminal of j5Q. If Ly, = 2Q and L3 =j2Q ,the mutual induction is
additive because current enters from dotted terminal of both coil.
Thus Z =1Ly — M+ Ly+ Moz + Ly — Msy + M

=pH+710+ 2+ 710+ 72— 710+ 710 = 79
Hence (B) is correct option.

SOL 2.47
Open circuit at terminal ab is shown below

1A

O Vi o
N\ l
A a
0.511<_> 5 Q§ lf 10V
Applying KCL at node we get
Vo | V=10 _
5 77 5 !

or Vib =7.5="Vy

Short circuit at terminal ab is shown below
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1A 50

N
—/
5

0.5L<ﬁ>

ae
Qg I, 10V
be

Short circuit current from terminal ab is

L=1+0-34

Thus Ry, = ‘]/th = % =250

Here current source being in series with dependent voltage source
make it ineffective.

Hence (B) is correct option.

SOL 2.48

Here V, = 5 V becauserk; =9Ry‘andytotal voltage drop is 10 V.

Ry 1.1 _
Now %—R3+R4X10—2.1X10—5.238V

V=V,-V=5=50238=-0238YV
Hence (C) is correct option.

SOL 2.49

For h parameters we have to write V| and L in terms of ; and V5.
Vi=hih+hV
L = by i+ by Vs

Applying KVL at input port

Vi=10L+ W,
Applying KCL at output port
SE = h+h
or L=—15L+ ;/—(2)
Thus from above equation we get
h11 h12 B 10 1
ha heo|l |—1 0.05

Hence (D) is correct option.
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SOL 2.50

Time constant RC = 0.1x10°%x10°*= 10" sec
Since time constant RC' is very small, so steady state will be reached
in 2 sec. At t = 2 sec the circuit is as shown in fig.

0.1 pF
= "
V=3V

V,=0 §1 kQ v,

o

V.=3V
Vo=—V.=-3V
Hence (B) is correct option.

SOL 2.51

For a tree there must not be any loop.,So a, ¢, and d don’t have any
loop. Only b has loop.
Hence (B) is correct option.

SOL 2.52

The sign of M is as per sign of L If current enters or exit the dotted
terminals of both coil. The sign of M is opposite of L If current
enters in dotted terminal of a coil and exit from the dotted terminal
of other coil.

Thus Ly =L+ Ly—2M

Hence (D) is correct option.

SOL 2.53
Here w=2 and V=1£0°
1, 1
Y = R—i—ij—i——ij
. 1 .
=3+ 2X3+ =3+
J j2><% J
- 54tan‘1% — 5/53.11°

[ = V*Y=(120°)(5253.1°) = 5/53.1°
Thus i(t) = 5sin (2t + 53.1°)
Hence (A) is correct option.
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SOL 2.54

v (t) = v'2sin10%¢
Here w = 10° rad and V; = V2 ,0°

1
__ wC _ 1 :
A W= 1 iR
JgwC
-1 a0
1+ % 10°% 10
—1/-45°

w(t) = sin (10°t — 45°)
Hence (A) is correct option.

SOL 2.55
Input voltage v () = u(t)
Taking laplace transform Vi(s) = %
Impedance Z(s) =8 +2

Ve Y

(s) = s+2  s(s+2)

_ 171 1

o I(S)_Q s 5—1—2]

Taking inverse laplace transform
i(t) =5 (1= )t

—2
At t=0, i(t) =0
At t=1, i(t) = 0.31
At t = oo, i(t) =0.5

Graph (C) satisfies all these conditions.
Hence (C) is correct option.

SOL 2.56

We know that
VN =ah+ 22b
Vo =21+ 20 b

Vi

where 21 = Tl
Lln=o0

V5

D1 = T
1 L=0

Consider the given lattice network, when L = 0. There is two similar
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path in the circuit for the current I;. So I = %11
L, 71 &)
R v

I,
V. @ @ v,

ol
N
o|

For z; applying KVL at input port we get
Vi = 1(Z,+ %)

Thus Vi = %L(Za +7Z)
=Lz +z
21 = 2( o+ b)
For Z, applying KVL at output port/we get
_7h 5k
Thus V= %L(Za L7
_ 1
D1 = i(Zu - Zb)
For this circuit z; = 29 and z92 = ;. Thus
» Za + Zb Za _ Zb
211 22 - 2 2
2 2
Here Z, = 2j and 7, = 212
A1 42 [1+7 7—1
Thus »1 52 _,j_l 1+jl

Hence (D) is correct option.

SOL 2.57
Applying KVL,
. Ldi x
(1) = Ri(f) + ‘Zp +%f0 i(t) dt

Taking L.T. on both sides,

V(s) = RI(s) + LsI(s) — Li(0") + —~+

o(t) = u(f) thus V(s) = 1
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Hence l:[(5)+5](5)_1+@_l
S S S
2+1 — [(8)[82+8+1]
S S
or I(s :&
(5) f+s+1

Hence (B) is correct option.

SOL 2.58

Characteristics equation is
§+205+10° =0
Comparing with s+ 28w, s+ w2 =0 we have

w, =10 = 10°

26w = 20
20
Thus 26 = =-=0.02
: 10°
1 _ 1T _
Now Q = 2 = w2 50

Hence (B) is correct option:

SOL 2.59
_ V(s)
H(s) = Vi(s)
1
R+5L—|—L SQLC—FSCR—FI
sC

_ 1

52(10’2 X 10’4) + s(lO’4 X 104) +1
1 10°

10°¢+s+1 &+ 10%s+ 10°
Hence (D) is correct option.

SOL 2.60

Impedance of series RLC' circuit at resonant frequency is minimum,
not zero. Actually imaginary part is zero.
7 = (WL — 1
R+ j(w o0 >
At resonance wlL — % =0 and Z = R that is purely resistive. Thus
S is false
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Now quality factorQ) = R \/%

: _ 1 -1 /C
SlnceG—R, Q—G I

If Gt then Q| provided C and L are constant. Thus S5, is also false.
Hence (D) is correct option.

SOL 2.61

Number of loops = b—n+1
= minimum number of equation
Number of branches = b =8
Number of nodes = n =15
Minimum number of equation
=8—-5+1=4
Hence (B) is correct option.

SOL 2.62

For maximum power transfer

71 = Zs = R, — jX,
Thus Zr =1-13
Hence (C) is correct option.

SOL 2.63
_1 /L
Q= RV C
When R,L and C are doubled,
g-1 /2L _1 /L _Q
2RV 2C 2RV C 2

Thus Q =100 =50

Hence (B) is correct option.

SOL 2.64

Applying KVL we get,

. di(t) 1 (.
sint = Ri(t)+ L T C,fz(t)dt

o di(t) :
or sint = 2i(?) —|—27+fz(t) dt
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Differentiating with respect to ¢, we get
_2mm+2fa@
o dt a2

Hence (C) is correct option.

cost + (1)

SOL 2.65

For current 7 there is 3 similar path. So current will be divide in three

path
4
a R 3
h |
3 |
5 o
Y= I
_____ 6L
> o o)
2 )
3
so, we get
Vo — (4 x 1) = (L x 1) (1 x 1} Eo
@3 6 3
Vo _p 1,1 . 1_5
e B A

Hence (A) is correct option.

SOL 2.66

Data are missing in question as ;& Ly are not given.

SOL 2.67

At t =0 circuit is in steady state. So inductor act as short circuit
and capacitor act as open circuit.

At #(0)
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At t=10, #1(0) =#»(0)=0
v(0) =V
At t =07 the circuit is as shown in fig. The voltage across capacitor

and current in inductor can’t be changed instantaneously. Thus

1 C

° 5,

2 U(;EV
R
VE g (i L% o
0A

At t=0", h=i=—

Hence (A) is correct option.

SOL 2.68
When switch is in position 2j.as-shewn-in-fig-in question, applying
KVL in loop (1),

RE(s) + 4 hi(s) + sL{L(s) = ()] =0

or Il(s)[R+é+sL]—Ig(s)sL: _L/

whi+ 22 =W
Applying KVL in loop 2,
SLIL(s) = h(3)] + Rb(s) + - b(s) =0

sC
Zinh+ Zoalh = Vs
or —3Lﬁ(s)+[R+ 3L+$][g(s) =0
Now comparing with
Zu Zo|L] [V
Toi Zo||B| T |Va
we get
1 _ .
By skt sbe e [-Y
_ LRG| T o
sL R+ sL+ 2( S 0
sC S |

Hence (C) is correct option.
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SOL 2.69
Zeros =— 3
Polel =— 1+
Pole2 =—1—7
K(s+3)

Z(s) = : .

(s) (s+145)(s+1—7)

K(s+3)  K(s+3)

(s+1)° =7 (s+1)"+1

From problem statement Z(0)| _ =3

Thus %z?;andweget K=2
2(s+3

2(s) = 2+3)

s+ 26+ 2

Hence (B) is correct option.

SOL 2.70

v(t) =10v/2 cos(t+ 10°) +10+/5 cos (2t + 10°)

U 3

Thus we get w; =1 and wy, = 2

Now Z=R+juLlL=1+71
ZQZR+]LU2L:1+j2
oy _u(t) | w(l)
i(t) = 7 + Z

_ 10vV/2cos(t+10°) N 10+/5 cos (2t + 10°)
B T+j I+

~ 10V/2cos(t+10°) | 10v/'5 cos(2t+10°)
VP4 22 Ztan™1 V124 2% tan™'2
102 cos(t+10°) |, 10v/5 cos(2t+ 10°)
V2 Z tan'45° V5 tan 12

i(t) = 10cos(t—35°) + 10cos (2t + 10° — tan '2)

Hence (C) is correct option.

SOL 2.71

Using A— Y conversion
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20 20 30
1 o—AAN AN AANN—02
R, R,
3" S
R,
1'o 09
_2x1  _2_
R1‘2+1+1_4 Ui
. 1Ix1 1 _
R2_2+1+1_4_0'25
. 9x1
R3_2+1+1_0'5

Now the circuit is as shown in figure below.

20 050 050 29Q

—AAA—AN—
§0.25 Q
o} O
Now 21 = ﬂ‘ = 2+ 0.54.0.25 = 2.75
Ll—0
Z12 = R3 =0.25

Hence (A) is correct option.

SOL 2.72
Applying KCL at for node 2,

Ly
V=20 VC) 5 Qg J?‘;

WV Ww-W_W
55 "5

or Vo=W=20V
Voltage across dependent current source is 20 thus power delivered

by it is
PUx Y =20x20 =50 W
It deliver power because current flows from its +ive terminals.

Hence (A) is correct option.
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SOL 2.73

When switch was closed, in steady state, i, (07) = 2.5 A

- t=0"
2:0= —
20 Qg 2.5 A 20 Qg 2.5 A

2.5 A

L a\

— o/

20 €2 2 Q
-, + A

At t=0%, i,(0") =4,(0) =2.5 A and all this current of will pass
through 2 Q resistor. Thus
V, =—25X20=—-50 V

Hence (C) is correct option.

SOL 2.74

For maximum power delivered, Ry mustrbe equal to Ry, across same

terminal.
v, L
la 40
0.5, 20 Qg
°b
50 V

Applying KCL at Node, we get
0.5L = Y4,

20
or Vin+10L =0
but I = Vm%onr)()
Thus V;,,,er -0
or Vin=10V

For I the circuit is shown in figure below.
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40 ©

ae
0.51, 20 Qg I,

[ ]
b 50 V

L, =050 —5L=—-0.54

_ 950 _
but L = 10 1.25 A

L, =—0.5x—-12.5=10.625 A

Ve 10 _
B = I, 0.625 162

Hence (A) is correct option.

SOL 2.75

Ip, Vp — Phase current and Phase voltage
11, Vi, - Line current and line voltage

Now Vp = (%) andsty 4 I,
So, Power = 3 Vp I cosl
1500 = 3(%)(&) cos0
also I = ( \/gLZ)
1500 = 3(}%)( /gLZL>cose
Z = @‘001)52# ~= 900

As power factor is leading
So, cosf =0.844 — 0 = 32.44
As phase current leads phase voltage
Zr, =904 — 0 =904 — 32.44°
Hence (D) is correct option.

SOL 2.76

Applying KCL, we get
w—12 e , & _
1 Tatap2 =0
or e =4V
Hence (C) is correct option.
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SOL 2.77

The star delta circuit is shown as below

C
ZCA ZBC
A 7. B
Here Tup = Zpc = Zea=+3 2
Zap 2
d T = AB 4CA
an AT 2 AUl Zoa
7y — 445 ZBo
Zap +Zpe + Zea
7 £ LpGZog
ZagA e dZca
Now 71 = Zp = Zo & V37V37 _Z

VBZ+V3Z+V32Z2 V3

Hence (A) is correct option.

SOL 2.78
[2/11 yul _[y1+y3 — 3 l
Yo1 Y2 —Ys Ty
Y2 =— U3
%2 :_% =—0.05 mho

Hence (C) is correct option.

SOL 2.79

We apply source conversion the circuit as shown in fig below.

10 Q 20 €
AN—NN—2
L 16 V
80 V(_) 12 Qg €
6 Q L o
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Now applying nodal analysis we have
e — 80 e — 16

& —
0r2 t2t e 70
or 4ey = 112
112
€ i = 28V
Hence (D) is correct option.
SOL 2.80
B, 20° . w0
b=tV _p s U
? R+ o 1+ jwCR;
Z90°
L =—""—"+
? Z tan 'wCR,
E C()C o —1
L =——2—__/(90° —tan wCR
= e b ?)
and at w = oo, ]2:%7;

Only fig. given in option (A) satisfies hoth conditions.
Hence (A) is correct option.

SOL 2.81

X, =wL =100
For maximum power transfer

Ry =vRI+ X! =10+ 10" = 14.14 Q
Hence (A) is correct option.

SOL 2.82

Applying KVL in LHS loop

B =2L+4(L+h) - 10F

Thus 211 = i

11
Applying KVL in RHS loop
E=4(L+ L) —10F

_ _10(64 4L
= 4(L+ b) 10(11+11>

164 , 4L
=71 T
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Page 114

Hence (C) is correct option.

SOL 2.83

At w =0, circuit act as shown in figure below.

Ww _ R

VTR LR (finite value)

At w = oo, circuit act 83 shiown | in figure below:

Ww_ R

A (finite value)
s L S

At resonant frequency w = /% circuit acts as shown in fig and
Ww=0.

R, L
° o
+
V. Ré V=0
-1 ¢
At wi\/Lio 24 _

Thus it is a band reject filter.

Hence (D) is correct option.
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SOL 2.84
Applying KCL we get
ZL — eut+ ebt

o pdip oy d ot bty at bt
Now V(t)—vL—Ldt _Ldt[e + ¢"] = ae" + be

Hence (D) is correct option.

SOL 2.85

Going from 10 V to 0 V

‘XX, x

2V \_
_|_

v, 0V
1

v

&=

10+5+E+1=0
or E=-16V
Hence (A) is correct option.

SOL 2.86

This is a reciprocal and linear network. So we can apply reciprocity
theorem which states “Two loops A & B of a network N and if an
ideal voltage source E in loop A produces a current [ in loop B,
then interchanging positions an identical source in loop B produces
the same current in loop A. Since network is linear, principle of
homogeneity may be applied and when volt source is doubled, current
also doubles.
Now applying reciprocity theorem

1=2Afor 10V

V=10V,i=2 A

V==20V,i=—4 A
Hence (C) is correct option.

SOL 2.87

Tree is the set of those branch which does not make any loop and
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connects all the nodes.
abfg is not a tree because it contains a loop [ node (4) is not connected

[ ]
4 5

Hence (C) is correct option.

SOL 2.88
For a 2-port network the parameter hy; is defined as
oy =2
1 V> = 0(short cizéuit)
LR ., R
+ O AM— -
Vi gR V, =10

Applying node equation at node a we get
VoWV _ V.—-0_ V,—0 _
R T r T r TV

3V,= Vi =V, =4

3
v-v, Y-y

Now - dov_Yomoow

o_Vi
and IQZO_RV“: R3:_3}‘€/1
Thus %uo = hmz%:%
Hence (A) is correct option.
SOL 2.89
Applying node equation at node A

Va—100(1450) , V0 _,

3 47
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Chap 2
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or 43V — 4510043V, =0
or Vin (3 + 45) = 45100
v — 44100
th —

By simplifying

Hence (A) is correct option.

SOL 2.90

For maximum power transfer R; should be equal to Ry, at same
terminal.
so, equivalent Resistor of the circuit is

5 Q) 4 Q 5 ) 4 Q

[ -

20 Q R 20 O —

\ 4 ® O—— A 4 O

R., =50 200+ 4

_ 520 _ _
R, =525 +4 =444 =80

Hence (C) is correct option.

SOL 2.91
Delta to star conversion
— RabRac _ 5 X 30 _ 150 _
Rl - Rab+Rac+Rbc o 5+30+15 o 50 _3Q
— RabRbc _ 5 X 15 _
R2 - Rab+Rac+ Rbc o 5+30+15 o 15Q
Ry = R.. Ry, 15 x 30 90

- Rab+Rac+Rbc o 5+30+15_

Hence (D) is correct option.

SOL 2.92

No. of branches =n+ (-1 =7+5—-1 =11

Hence (C) is correct option.
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SOL 2.93

In nodal method we sum up all the currents coming & going at
the node So it is based on KCL. Furthermore we use ohms law to
determine current in individual branch. Thus it is also based on ohms
law.

Hence (B) is correct option.

SOL 2.94

Superposition theorem is applicable to only linear circuits.
Hence (A) is correct option.

SOL 2.95

Hence (B) is correct option!

SOL 2.96

: 1 1
For reciprocal network’ yio=_gs..but here y», =—5 #F yu = 5. Thus
circuit is non reciprocal. Furthermore~only reciprocal circuit are
passive circuit.

Hence (B) is correct option.

SOL 2.97

Taking b as reference node and applying KCL at a we get

Va—1 [ Vi _

5t =3

or Vo—14+Vy =6
or Va,,:%::aﬁv

Hence (C) is correct option.

SOL 2.98

Hence (A) is correct option.

SOL 2.99

The given figure is shown below.
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hW=5A h=3A
a —> b C
b
o
R
I \}«y
J
PO e Ziad

Applying KCL at node a we have
I =i+4=7T+5=12A
Applying KCL at node f
I =—1,
SO 14 =— 12amp
Hence (B) is correct option.

SOL 2.100

4V
8V M\ 4V 4V

/
5 VC_) 2 Qg 4V
,3\52\’ J_O (Let take this

3V + 7 — node as ground)

SO V =3-0=3volt
Hence (A) is correct option.
SOL 2.101

Can not determined V without knowing the elements in box.
Hence (D) is correct option.

SOL 2.102

The voltage V is the voltage across voltage source and that is 10 V.
Hence (A) is correct option.

SOL 2.103

Voltage across capacitor
Vo (t) = Ve(%0) + (Ve(0) = Ve(o0)) enc

Here Vi (o0) =10 V and (V¢ (0) =6 V. Thus
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Vo(t) = 10 + (6 — 10) er0 = 10 — derc = 10 — 4es
Now Ve(t) =10 — Ve (1)
— 10 — 10 + 4erc = derc
Energy absorbed by resistor

p (VO _ [o16el_ [y

Hence (B) is correct option.

SOL 2.104

It is a balanced whetstone bridge

(k)

so equivalent circuit is

(o} o |
20 40

7, 7

— — 4Q§ gsﬂ
20 40

Zy = (49]80) = 22 =

w00

Hence (B) is correct option.

SOL 2.105

Current in A,, I, = 3amp
Inductor current can be defined as [, =— 3j
Current in As, I, =14
Total current L =L+ 1
I, =4-3j
11| = v (4)*+ (3)> = 5amp

Hence (B) is correct option.

SOL 2.106

For a tree we have (n— 1) branches. Links are the branches which
from a loop, when connect two nodes of tree.

so if total no. of branches = b
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No. of links =b—(n—1) =b—n+1
Total no. of links in equal to total no. of independent loops.
Hence (C) is correct option.

SOL 2.107

In the steady state condition all capacitors behaves as open circuit &
Inductors behaves as short circuits as shown below :

10 kQ 1H + V- 2H 25 kO
A'A'A% e o—eo—o "\

+ l + l
100 V C_) Ve g 40 k9 Ve
Thus voltage across capacitor () is

~ 100 B
Vo = 15440 X 40 = 80V

Now the circuit faced by capacitor C; and (3 can be drawn as below :

OZ 03
1] 1]
1] 1]

80V

Voltage across capacitor C, and Cj are

Gy _ 3 _

Ve, = 8002 o= 80 X E= 48 volt
Cy  _ 2_

Ve, = 8002 o= 80 X E= 32 volt

Hence (B) is correct option.

khkkkhhkhkkk
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