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2013 ONE MARK

Q.1 Consider a delta connection of resistors and its equivalent star connection as
shown below. If all elements of the delta connection are scaled by a factork , k> 0
, the elements of the corresponding star equivalent will be scaled by a factor of

R, R
(=3 O
(A) K
(B) k
(C) 1/k
(D) vk
. Vy”sh L .
Q.2 The transfer function of the circuit shown below is
V1ASh
100 pF

o I o
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B 10 k2 o
Vils) Viis)

100 pF
o T 0
0.5s+1 3s+6
A ST B s+2
s+2 s+1

©) s+1 (D) s+2

A source vs “t h =V cos 100pt has an internal impedance of 4 + j3hW. If apurely
resistive load connected to this source has to extract the maximum power out of
the source, its value in W should be

(A) 3

(B) 4

€5

(D) 7

2013 TWO MARKS

In the circuit shown below, if the source voltage Vs = 100+53.13c v thenthe
Thevenin’s equivalent voltage in Volts as seen by the load resistance R is



30 M Q 6 Q 50

(A) 100+90c (B) 800+0c
(C) 800+90c (D) 100+60c¢

The following arrangement consists of an ideal transformer and an attenuator

which attenuates by a factor of 0.8. An ac voltage Vwx: = 100 V is applied
across WX to get an open circuit voltage Vyz; across YZ. Next, an ac voltage
Vyzo = 100 V is applied across YZ to get an open circuit voltageVyyx, across WX.
Then, Vyzi / Vwx1, Vwxe ! Vyzz are respectively,

X
(A) 125/100 and 80/100 (B) 100/ 100 and 80 /100
(C) 100 /100 and 100/100 (D) 80/100 and 80 /100

Two magnetically uncoupled inductive coils have Q factors q; and ¢, at the chosen
operating frequency. Their respective resistances are R; and R ,. When connected
in series, their effective Q factor at the same operating frequency is

(A) 91 +02

(B)™/qih +"1/qgyh

(C) MazR1+02RN/"R1+R 5h

(D) "1R2+q2R1h/"R1+R 5N

Three capacitors C, C, and C3 whose values are 10mF, 5mF, and 2 mF respectively,
have breakdown voltages of 10 V, 5V and 2 V respectively. For the interconnection
shown below, the maximum safe voltage in Volts that can be applied across the
combination, and the corresponding total charge in mC stored in the effective
capacitance across the terminals are respectively,

c
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I
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(A) 2.8and 36 (B) 7and 119
(C) 2.8and 32 (D) 7 and 80
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Common Data For Q. 8 and 9:
Consider the following figure

The current Is in Amps in the voltage source, and voltage Vs in Volts across the
current source respectively, are

(A) 13, -20

(B) 8, — 10

(C) —8,20

(D) —13,20

The current in the 1W resistor in Amps is
(A) 2

(B) 3.33

(C) 10

(D) 12

In the following figure, C; and C, are ideal capacitors. C; has been charged to
12 V before the ideal switch Sis closed at t = 0. The current i (t) forall t is

g =0

|

C /‘\, = C,

(1)

(A) zero by a current
(B) astep function

(C) an exponentially decaying function

(D) an impulse function

The average power delivered to animpedance (4 — j3) W
5 cos (100pt + 100) A is
(A)44.2W

(B) 50 W
(C) 625 W
(D) 125 W
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In the circuit shown below, the current through the inductor is

2 _1
(A) 1+j (B) mA
() %HA (D) 0A

Assuming both the voltage sources are in phase, the value of R for which maximum
power is transferred from circuit A to circuit B is

--------------------------------------------

20 R
VW
ny o= 3\

____________________________________________

(A) 0.8 W (B) 1AW
(C) 2W (D) 2.8 W

|fVA— Vg = 6 V then VC—VD is

(A) =5V (B) 2V
(C) 3V (D)6 V
Common Data For Q. 15 and 16 :

With 10 V dc connected at port A in the linear nonreciprocal two-port network
shown below, the following were observed :
(i) 1 W connected at port B draws a current of 3 A

(if) 2.5 W connected at port B draws a current of 2 A
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o— | ———o
il B
L — ———o

With 10 V dc connected at port A, the current drawn by 7 W connected at port

Bis
(A)3ITA (B) 5/7 A
C) 1A (D) 9/7 A

For the same network, with 6 V dc connected at port A, 1 W connected at port
B draws 7 /3 A. If 8 V dc is connected to port A, the open circuit voltage at port

Bis
(A) 6V (B) 7V
(C) 8V (D)9 V

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

B30 Q

1670 A

(A) 6.4 —j4.8 (B) 6.56 — j 7.87
(C)10+j 0 (D)16+j0

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

10 €2 10 &

5\;CD | ) 1A §7?;‘

(A) 5W (B) 10W
(C) 15W (D) 20 W

The circuit shown below is driven by a sinusoidal input v; =V, cos (t/RC) . The
steady state output v, is
R C

| o

=}
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(A) (V,/3)cos(t/ RC) (B) (V,/3)sin(t/RC)
(C) (V,/2)cos(t/ RC) (D) (V,/2)sin(t/ RC)

In the circuit shown below, the current I is equal to

t
1420° V
G0
(A) 1.4+0c A (B) 2.0+0c A
(C) 2.8+0cA (D) 3.2+0c A

In the circuit shown below, the network N is described by the followingY matrix:

015 —0.01S8 YA
= . the voltage gain 22 is
Y=>)01s o01g ge gain y;

100 £2

(A) 1/90 (B) -1/90
(C)-1/99 (D) -1/11
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 t = 0. The current i (t)
at a time t after the switch is closed is

i1)
——

100V C)

(A) i(t) =15exp(—2 #10°) A
(B) i(t) =5exp(—2 #10°) A

(C) i(t) =10exp(—2 #10°%) A
(D) i(t) =-5exp(—2 #10°) A
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For the two-port network shown below, the short-circuit admittance parameter

matrix is
0.5 0
leo NN o2
0.5 O 0.5 0

1'o o !

4 =2 1 -05
(A) >_ o 4 S (B) >_05 1 $

1 0.5 4 2
©)>y5 1HS (D)>;  4HS

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

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

In the circuit shown, the switch S is open for a long time and is closed at t=0.
The current i(t) fort$ 0+ is

15 mH

1.5 \C) l(lilg

(A) i(t) =0.5 —0.125e-90' A
(B) i(t) =1.5 —0.125e-'%%"A
(C) i(t) =0.5 —0.5e-1%%"A
(D) i(t) =0.375e-"" A

The current | in the circuit shownis

20 mIl

2020° V

w o= 107 rad/s

(A) —j1A (B) j1A
(C) OA (D) 20A



GATE SOLVED PAPER-EC NETWORKANALYSIS

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

1O

(A oOwW (B)5W
(©)1wow (D) 100 W

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

20V
AR
N
1 C) 60 V
[
/
12 A
Which of the following can be the value of the current source | ?
(A) 10 A (B) 13A
(C) 15 A (D) 18A

If the transfer function of the following network is

Vo(s) =1
Vi (S) 2 +sCR

© ATAY; l °
V, ' n; v,
o T o

The vglue of the load resistance R, is R
A = (B) &
4 2

€) R (D) 2R

A fully charged mobile phone with a 12 V battery is good for a 10 minute talk-
time. Assume that, during the talk-time the battery delivers a constant current of
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?
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! 10 inin =
(A) 220 J (B) 12 kJ
(C) 13.2 kJ (D) 14.4

An AC source of RMS voltage 20 V with internal impedance Z; = (1 + 2j) W
feeds a load of impedance Z_ = (7 + 4j) W in the figure below. The reactive power
consumed by the load is

Z.= (1425 Q

| p— |
| S |

20,0°V C_) [] 2= (T1+4)) ©

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

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

l:’{r}
m()\-'c_) ﬁ | gskgz

W0k
ﬁ:(l 2 pk

0.5 ||ET T 0.3 pF
(A) 0.2e-"*'u(t) mA (B) 20e—%%u (t) mA
(C) 0.2y (t) mA (D) 20e-""y (t) mA

In the circuit shown, what value of R maximizes the power delivered to R, ?

Ry

(A) 2.4 W (B) % W

(C) 4W (D) 6W
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The time domain behavior of an RL circuit is represented by
LA 4+ Ri = V(1 + Be-R" sint)u (t).

dt
For an initial current of i (0) =R¥, the steady state value of the current is given
by 5
(A) i (p) Yo (B) i (1) " 2L
R R
© i Yo +B) @) i@ 2o +p)
R R

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

(A)P=2Q=2 B)YP=2,Q=6
(C) P=4,Q0=6 (D)P=4,Q=10

In the foéll_owing circuit, the switch Sis closed at t = 0. The rate of change of
current d_:(0+) is given by

(A) 0 (B)Rels

(R+ R I
© +L)_ (D) 3

The Thevenin equivalent impedance Zy, between the nodes P and Q in the
following circuit is

o]
10 Pl
1A 10
10V QT

(A) 1 (B)1+s+1
S
(C)2+s+1 (D s+s+1

s s?+ 25+ 1
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The driving point impedance of the following network is given by

_ 0.2s
Z(s) =—5—255
) s?+0.1s+2

Z(8)

L (= R
’—;

The component values are
(A)L=5H,R=05W,C=0.1F
(B)L=01H,R=05W,C=5F
(C)L=5H,R=2W,C=0.1F
(D) L=01H,R=2W,C=5F

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:

ForanT#t# (2n+1)T,(n=0,1, 2,..) S;to Py and S, to P,

For2n+ 1) T#t# (2n+2)T,(n=0,1,2,...) S;to Q; and S, to Q,

PI (23 P}

)
s,

te==1T

Assume that the capacitor has zero initial charge. Given that u (t) is a unit step
function , the voltage v, (t) across the capacitor is given by

® /(=1 tu(t=nT)

B) u(®+2/ (= u(t=nT)

(C) tu(t) + 27&— 1)"u(t —nT){ —nT)
() ] 05— M+ 05e T

Common Data For Q.40 and 41 :

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

| 1T 19
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Fort> 0, the output voltage ve A this
(A) "e:—e:h (B) te 2t

© / Y tm (D)/z_ sinctm

3 cosc 2 3

p ;H /3
For tT:petFle voltage across the resistor is 7/— ve

— 21
DT S

3

;ﬁ_coscﬁfm_ /_ /%t
é&) Le;ltsmc
/3 s

(D) 9 €_ c030/—tmn
/§ 2

Statement for linked Answers Questions 42 and 43:

A two-port network shown below is excited by external DC source. The voltage
and the current are measured with voltmeters V4, V, and ammeters. A A, (all
assumed to be ideal), as indicated

6V= -|- 1.5V

Under following conditions, the readings obtained are:
(1) S; -open, S, -closed A; =0,V =45V,V, =15V, A,=1A
(2) S; -open, S, -closed A;=4A,V1=6V,V,=6V,A,=0

The z -garameter matrix for this network is
1545

M e 18 ®) 75 488

(©) =5 156 (D)= 5 45
The h -garameter matrix for this network is
— 3 -3 -1
(A) =_ G (B) = G
3 1 é).G? % O.GZ
©)=1 .67 (D) =_3 _p67"

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

(A) ZL = Rs + jXs (B)Z.=R

(C) ZL = jXs (D) ZL = Rs —jX;
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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

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 valueﬁ is
2

G C,=A4C, L,= L,j4
e e
Vi H; v, v, n§ V.
(A) 4 (B) 1
(C) 172 (D) 1/4

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

19

I -
2 10 2 Al 20
oY
(A)—4V,2W (B)4V,3W
3 3
(C)4V-2W (D)4V,2W
3 3

In the circuit shown, vcisO voltsatt=0 sec. For t > 0, the capacitor current
ic (t), where tis in seconds is given by

10V

(A) 0.50exp (— 25t) mA
(B) 0.25exp (— 25t) mA
(C) 0.50exp(—12.5t) mA
(D) 0.25exp(— 6.25t) mA
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In the ac network shown in the figure, the phasor voltageVag (in Volts) is

‘i\
50 Y
5730° A ()
=i} 53

T

B
(A) O (B) 5+30c
(C) 12.5+30c (D) 17+30c

A two-port network is represented by ABCD parameters given by
V1 _A B V,

15T oo,
If port-2 is terminated by R, , the input impedance seen at port-1 is given by
(A S5BR- (B) BR-F &
C+DR, BR.+D
DR_+A D) BEARL
(©) BR_+C ) D+eRre

In the two port network shown in the figure below, Z;, and Z,; and respectively

(A) reand bry (B) 0 and —bry
(C) 0 and br, (D) r and —br

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 networkonly

(C) LC network only (D) RC as well as RL networks

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

I(s)
0.002s
I mV
(A) 0.5 A (B) 2.0A

(C) 10A (D) 0.0A
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In the figure shown below, assume that all the capacitors are initially uncharged.
If v; (t) = 10u () Volts, v, (t) is given by

—AAAV—

o— O
T Il

1
v, 4uF 4 10 =gl v,
> >
(A) 8e%%% v/olts (B) 8(1 —e*%%%) volts
(C) 8u (t) Volts (D) 8 Volts

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

Ru‘g
o——AAMN—
o
Z,(s) Z(s)
(A) | Roeg | # Re Z,(jw), 6w B) |Rweg | # Z:(jw) | 6w
(©) [Reeg |4 1m 2, (jw), 6w (D) [Rres |4 +7,(jw), 6w

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

L R

ul(l)

1 /L L
(A R$T /& B)R$ &
(C) R$2 =+ (D) R=—2_—
C JLC
The ABCD parameters of an ideal n: 1 transformer shown in the figure are
no
>0 XH
I I,
n:l
1] l' il
=2 O

The value of x will be



GATE SOLVED PAPER-EC NETWORKANALYSIS

(A) n (B)-L
n
(C) n? )L
n2

In a series RLC circuit, R=2kW,L=1 H,andC =1 r%zo The resonant
frequency is
(A) 2 #10* Hz (B)—lp# 10*Hz

(C) 10* Hz (D) 2p # 10° Hz

The maximum power that can be transferred to the load resistor R, from the
voltage source in the figure is

100 ©
TRAY R,
(A) 1 W (B) 10W
(C) 0.25 W (D) 0.5 W

The first and the last critical frequency of an RC -driving point impedance
function must respectively be
(A) a zero and a pole (B) a zero and a zero

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

For the circuit shown in the figure, the instantaneous current iy (t) is

j2

—

—
5/0° A GD 10/60° A
(A) 183 90c A @3 A
2 2
(C) 5 60c A / (D) 5 —60c A
Impedance Z as shown in the given figure is
iRy 20

o yvne Orw'vxT
z 20

’—. 710 Q) ‘
(A) j29W (B) joW

(€ j19wW (D) j39W
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For the circuit shown in the figure, Thevenin’s voltage and Thevenin’s equivalent
resistance at terminalsa — bis

1A jl

(A) 5V and 2W (B)75Vand 25W
(C)4 V and 2W (D)3Vand25 W

IfR; =R, =R4=R and R; = 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,
1%
wv@® \j '
R, R,
L
(A) 0.238 V (B) 0.138 V
(C) —0.238 V (D) 1V

The h parameters of the circuit shown in the figure are

L0 B
o= AAN, )
o o
0.1 0.1 10 -1
(A) =_ G (B) = G
300.300.3 116).01?L
© =20 20° (D) “—1 005 6

A square pulse of 3 volts amplitude is applied toC — R circuit shown in the figure.
The capacitor is initially uncharged. The output voltage V, at time t = 2 secis

0.1 pF

1]
o o
I

v, 1 kO v,

(A) 3V (B) -3V
(C)4V (D) -4V
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Consider the network graph shown in the figure. Which one of the following is
NOT a ‘tree’ of this graph ?

(a) (b) (c) ()

(A) a
(B) b
€ c
(D) d

The equivalent inductance measured between the terminals 1 and 2 for the circuit
shown in the figure is

= andC=3F
(A) Li+L,+M

(B) Li+L,—M
(C) Li+ Lo+ 2M
(D) Ly + L, — 2M

1

The circuit shown in the figure, with R = 1 W,L==H
4

3 s
has input voltage v (t) = sin 2t . The resulting current i (t) is

i)
o —

vl ) n (== L

o

(A) 5sin(2t+53.1¢)
(B) 5sin(2t—53.1¢)
(C) 25sin(2t+53.1¢)
(D) 25sin(2t—53.1¢)
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For the circuit shown in the figure, the time constant RC = 1 ms. The input
voltage is vi(t) = +/2sin 10% . The output voltage v, (t) is equal to

R
o AN o
vt C== v (1)
(A) sin(10%t — 45¢) (B) sin (10t + 45¢)
(C) sin(10°t —53c) (D) sin (10%t + 53c)

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

- I(sec) f(sec)

[(sec)

For the lattice shown in the figure, Z, = j2 W and Z, = 2 W. The values of the open
711 L12

circuit impedance parameters 62@==221 222Care

o

1—j 1+]j
: .G
_11++jJ ];ILJ

Br1+j 1+

(B) =
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The circuit shown in the figure has initial current i (0-) =1 A through the
inductor and an initial voltage vc (0-) =-1 V across the capacitor. For input
v (t) = u (t), the Laplace transform of the current i (t) fort $ 0 is

(A) S (B) _s+2
s“+s+1 S +15 +1
Cc) _S—2 Oy —1
© =i o
The transfer function H (s) = Vo(s) of an RLC circuit is given by
Vi ()
_ 10°
HE)=———~
© s°+20s+10°
The Quiality factor (Q-factor) of this circuit is
(A) 25 (B) 50
(C) 100 (D) 5000
For the circuit shown in the figure, the initial conditions are zero. Its transfer
. _ Ve(s) .
function H (s) = is
) Vi (s)
10 k€ 10 mH
YY"

0
(1) 100 |_LJ_~J— o,(f)
(s T 0
1
s? + 10°% + 10°

(A) (B)

10°

€ >—F—
s?+10°%s+10°

Consider the following statements S1 and S2

(D)

10°

s? + 10% + 10°
10°

s? + 10% + 10°

S1 : At the resonant frequency the impedance of a series RLC circuit is zero.

S2:Inaparallel GLC circuit, increasing the
in its Q factor.

Which one of the following is correct?

(A) Slis FALSE and S2is TRUE

(B) Both S1 and S2 are TRUE
(C) S1is TRUE and S2is FALSE
(D) Both S1 and S2 are FALSE

conductance G results in increase
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The minimum number of equations required to analyze the circuit shown in the
figure is

(A) 3 (B) 4
(C) 6 (D) 7

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

(A) 1 W resistance

(B) 1 W resistance in parallel with 1 H inductance
(C) 1 W resistance in series with 1 F capacitor
(D) 1 W resistance in parallel with 1 F capacitor

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 Q of
the circuit is

(A) 25

(B) 50

(C) 100

(D) 200

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

i 20 2 H
» IW\’ YY"

sint | P =
Ay 297 4201 4ty =sint @) i+ 2911 2 (1) = cost
2 dt g2 dt
(C) 2&+2m+i(t)=cost (D)gi'+2m+2i (t) = sint
dt? dt dt? dt

Twelve 1 W resistance are used as edges to form a cube. The resistance between
two diagonally opposite corners of the cube is

(A) %W (B)1W

6 3
(C) TW (D) 5W
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The current flowing through the resistance R in the circuit in the figure has the
form P cos 4t where P is

M= 0751
Y Il
—1 I?
30 10.24 R=3920
V=2 cos 4t
(A) (0.18 + j0.72) (B) (0.46 + j1.90)
(C) —(0.18 + j1.90) (D) —(0.192 + j0.144)

Common Data For Q.83 and 84 :
Assume that the switch S is in position 1 for along time and thrown to position

2att=0.
1 . C
— D0 b
of ol
: , R
V= 0 £ L% iy
T

Att= 0", the current i; is

2R R
-V
© —
AR (D) zero
I1(s) and I, (s) are the Laplace transforms of iy(t)yand i, (t) respectively. The

equations for the loop currents I (s) and 1, (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+g —Ls I(s) Y

A) > - ==
A> s 7 R+ 1,906
R+Ls+1 —Ls Iys
® > ¢ ek De==0
—Ls g 2(s) 0
R+Ls+ 1 —Ls l1(s) ¥
Cs | 1 =
©> s R+Ls+CH:S Iz(s)G 0®
R+Ls+.  —Cs li(s). ¥
Cs | 1 =5
®)> s R+Ls+?s: Iz(s)G 0°

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

-1 splane

- Re
xj L
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A3(s+3) B 2(s+3)
()2 () 2

s°+ 25+ 3 S+ 2s+ 2

3(s+3) 2(s— 3)
© -, D),

s+ 2s+2 s —-25—-3

to a series combination of resistance R=1W and an inductanceL=1 H. The
resulting steady-state current i (t) in ampere is

(A) 10 cos (t + 55¢) + 10 cos(2t + 10c + tan—'2)
(B) 10cos(t +55c) +10+v £cos(2t +55¢)

(C) 10cos(t — 35¢c) + 10 cos(2t + 10c — tan—'2)
(D) 10cos(t—35c¢) +/§ cos(2t —35c¢)

The impedance parameters z;; and z;, of the two-port network in the figure are

20 20 30
10— AA'AY ANWW—o 2
10 10
1o 0 2
(A) Z11 = 2.75 W and Z12 = 0.25 (B) Z11= 3 W and 710=0.5 W
W (D)2, =225W and z;,= 0.5 W

(C) Z11=3 W and Z12 = 0.25 W

The dependent current source shown in the figure

(A) delivers 80 W (B) absorbs 80 W
(C) delivers40 W (D) absorbs 40 W

In the figure, the switch was closed for a long time before opening att = 0. The
voltage vy at t=0" is

=0
e

20 2 2.5 A
5 H
MY
20 Q
(A) 25 V (B) 50 V

(C) =50 V (D) 0 V
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In the network of the fig, the maximum power is delivered to R if its value is

40 ©2
0.51, 20 0 R,
LN
(A) 16 W (B) 4—2 W
(C) 60 W (D) 20 W

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

3 Phase

Balanced

Source

(A) 90+32.44c (B) 80+32.44c¢
(C) 80+ — 32.44c (D) 90+ — 32.44c¢

The Voltage eq in the figure is

10 2Q

(A) 2V (B)4/3V
(C©) 4V (D) 8V
If each branch of Delta circuit has impedance 37, then each branch of the
equivalent Wye circuit has impedance
n < (B) 3z
; Z
(C) 332 (D) 3
The admittance parameter Yy, in the 2-port network in Figure is
/| 20 O Iy

o—= ANN 5
ﬁ.‘ﬂ 5 sz% %m 0 IE_,

[ 0
(A) —0.02 mho (B) 0.1 mho

(C) —0.05 mho (D) 0.05 mho
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The voltage e in the figure is

20
AN
16 V [ 2
8 A 10 SE§ 12 $Z§ G
6 Q) =
(A) 48 V (B) 24V
(C) 36 V (D) 28V

When the angular frequency w in the figure is varied 0 to 3, the locus of the
current phasor 1, is given by
1(2» iy( 1)

—

pinl)
1,
£ coswl R,

—I—(.

L we L= [ /() 3R,
2R, 2R, 2R, ’ i

In the figure, the value of the load resistor R, which maximizes the power delivered
toitis
wo 1

£ cosl0t R,

(A) 14.14 W (B) 10W
(C) 200 W (D) 28.28W
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Q. 98 The - i i TWO MARKS
20 f
—- AN N -+
4 Q
E, E,
l0F,
[} 0
(A) z11 =6 W,z =16 W (B) z1 =6 W,z =4 W
11 11 11 11
©) Z11=£W;221=—1_6W (D) 211=iW;221=iW
11 11 11 11
GATE 2000 ONE MARK
Q. 99 The circuit of the figure represents a

=]

o]

(A) Low pass filter (B) High pass filter
(C) band pass filter (D) band reject filter
Q. 100 In the circuit of the figure, the voltage v (t) is
1O 10

al
¢

(A) eat _ ebt (B) eat + ebt
(C) ae™ — be™ (D) ae™ + be™

Q. 101 In the circuit of the figure, the value of the voltage sourceE is
v, 0V

%

2V v
+

=

(A) —16 V (B) 4V
(C) -6V (D) 16 V
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Q. 102

Q. 103

Q. 104

Q. 105

GATE 2000 TWO MARKS

Use the data of the figure (a). The current i in the circuit of the figure (b)
R, R,

AN A4
R, 1,

wv(® R, 24 DEN

(A) —2 A (B) 2 A
(C) -4 A (D) 4 A
GATE 1999 ONE MARK

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

(i

VAV

1 h 5

(A) begh (B) defg
(C) abfg (D) aegh

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

(A) —1/2 (B) +1/2
(C) —3/2 (D) +3/2
GATE 1999 TWO MARK

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

30 A
AAA— o+

100207V CHD 20 =6 Q A9 Vi

o—

B
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(A) 116(3-j4) (B) j16 (3 + j4)
(C) 16(3+j4) (D) 16(3-j4)

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

(A) 2 (B) 4
€ 8 (D) 16

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

15 Q

(A) 15,3 and 9 (B) 3,9 and 1.5
(C)9,3 and 15 (D) 3,15 and 9

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

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
Superposition theorem is NOT applicable to networks containing

(A) nonlinear elements (B) dependent voltage sources
(C) dependent current sources (D) transformers

The parallel RLC circuit shown in the figure is in resonance. In this circuit

1 mA
RMS

(A) |[Ir|<1 mA (B)‘IR+IL‘>1mA
©) [lr+Ic|<1mA (D)‘|R+IC‘>1mA
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0 -—1/2
The short-circuit admittance matrix a two-port network is /72 o f
The two-port network is
(A) non-reciprocal and passive (B) non-reciprocal and active

(C) reciprocal and passive (D) reciprocal and active

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

20 a 14

(A) 0.5V (B) 3.0V
(C) 35V (D) 4.0V

A high-Q quartz crystal exhibits series resonance at the frequency ws and parallel
resonance at the frequency w, . Then

(A) wsis very close to, but less than w,

(B) Ws <<wp

(C) wsis very close to, but greater than w,

(D) ws>>w,

The current i4 in the circuit of the figure is equal to

i =5A ,=3A
-2 2

-—

(A) 12 A (B)-12 A
(C) 4 A (D) None orthese

The voltage V in the figure equal to

4V
V)
)

(A)3V (B) -3V
5V (D) None of these
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The voltage V in the figure is always equal to

(A) 9V (B)5V
< 1v (D) None of the above

The voltage V in the figure is

(A) 10 V (B) 15V
)5V (D) None of the above

In the circuit of the figure is the energy absorbed by the 4W resistor in the time
interval (0, 3) is

40
+
10\ 2=V,
Vol0) =6\
(A) 36 Joules (B) 16 Joules
(C) 256 Joules (D) None of the above

In the circuit of the figure the equivalent impedance seen across terminals a, b, is

he
(M) b3 IW (B)bg IW

©) bg +12|W (D) None of the above
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Q. 121

Q. 122

Q. 123

GATE 1996 ONE MARK

In the given figure, A;, A, and A; are ideal ammeters. IfA, and A; read 3 A and
4 A respectively, then A; should read

®
O 5

e
Z

Sinnsoidal voltage sonree

(A) 1A (B)5A
< 7A (D) None of these

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) independent of the number of nodes

GATE 1996 TWO MARKS

The voltages Vcy, Ve, and Vez across the capacitors in the circuit in the given
figure, under steady state, are respectively.

10 kO 11 +Ve - 9w 95k0
+ 2K +
100 V V=171 10 kO V== 3T
(A) 80V, 32 V, 48 V (B) 80 V, 48 V, 32 V

(C)20V, 8V, 12V (D) 20 V, 12 V, 8 V

*kkikkikkikkikikk
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SOLUTIONS

Option (B) is correct.
In the equivalent star connection, the resistance can be given as
Rb Ra

Rec = R.+ R, + R,
— RaRC

RB ”a"’ Rb"'Rc

R Rb Rc

A=Ra+ Rp + Re¢

So, if the delta connection components R, , Ry and R, are scaled by a factor k
then

AkahAk Rch — k2 Rb Rc = k R
kR, +kRp +kR. Kk R, + Rp+R; A

Hence, it is also scaled by a factor k

RJ =

Option (D) is correct.
For the given capacitance, C = 100mF in the circuit, we have the reactance.

Xe =1 = 1 _10*
SC  s#100#10-° S
Soy 4
2 _ S _s+1
Vinsh 1704+ 104+1074 s*2
S S

Option (C) is correct.
For the purely resistive load, ynaxigum average power is transferred when
R|_ =yvR“+ X
Th Th
where Rt + jX1y is the equivalent thevenin (input) impedance of the circuit.
Hence, we obtain
RL=, 4 +35W
Option (C) is correct.
For evaluating the equivalent thevenin voltage seen by the load R, we open the
circuit across it (also if it consist dependent source).
The equivalent circuit is shown below
30 40 6 O 50
m " AAN o
Vi

0

As the circuit open across Ry so

or, j40l, =0
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i.e., the dependent source in loop 1 is short circuited. Therefore,

A _'4 y§
Vi~ J-Z +3
_ _ _ 40
V=10V, = ]300 /53.13 5;?3%100 /53.13c
= 800 90c

Option (C) is correct.

For the given transformer, we have
V_125
Vix 1

Since, #= 0.8 (attenuation factor)
Vyz = A A -
So, Vorx 0.8h"1.25h =1
or, Vvz = Vwx
at VWX = 100V VYZ1 — 100
Vi 69
at Vwz = 100 V;
"4 vz, 100

Option (C) is correct.
The quality factor of the inductances are given by

—wl,

ql Rl

L

and =W
a2 R,

So, in series circuit, the effective quality factor is given by
l Kie ‘ wl; twl,

eq Rl +R 2
wlL WL +q
etk e 9RTeR
1 +_1 1,1 Ri+R>
- . R2 R]_ RZ Rl
Option (C) is correct.
Gy Gy
T i
© I\ i °
+l.".3 v,

Consider that the voltage across the three capacitors Cy, C, and C; are Vy, V, and
V3 respectively. So, we can write

Vo —Gs

VAR (1)
Since, Voltage is inversely proportional to capacitance
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Now, given that C; =10 mF ; *V;h_,= 10V
C,=5mF;"V;h =5V
Cs =2 mF ; "V3h, =2V
So, from Eq (1) we have

for AV3hmax= 2
We obtain, V, =2?=08volt<5
ie., V, < Wbmax
Hence, this is the voltage at C,. Therefore,
V3=2 volt
V, = 0.8 volt
and V.=V, + V;=28volt
Now, equivalent capacit across the terminal is
| CIO &nte+c_§#£+10_ mF
C,+ Cs 5+2 7
Equivalent voltage is (max. value)
Vimax = V1= 2.8

So, charge stored in the effective capacitance is
Q = CuqVmax = b 521427280 = 32 mC
Option (D) is correct.

Ly [ H
—_ 2Q g 1Q
v

At the node 1, voltage is given as

Vi, =10 volt
Applying KCL at node 1
e io2=0
%o 10_5,-9
1
Is=-13 A

Also, from the circuit,
Vs—5#2=V;, & Vs =10+ V,;=20volt

Option (C) is correct.

Again from the shown circuit the current in 1 W resistor is
_10_
1 1 10 A
Option (D) is correct.

The s -domain equivalent circuit is shown as below.
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Ve (0) /s _ vc(0)
"= 17 1,1
Cis GCss C G,

., CC — —
I (s) = El iézl(lz V) = 12Ceq ve(0) =12V
Taking inverse Laplace transform for the current in time domain,
i (t) =12Cq d (1) (Impulse)

Option (B) is correct.
In phasor form, Z =4-j3=5 _3686cW
I =5/100c A
Average power delivered.
Pavg.:211 I'12Z cos q :21# 25 #5 cos 36.86¢c = 50 W

Alternate Method:
Z = (@4 —-j3)W, | =5cos (100pt + 100) A
1 1

Pag :lRegw ’z. =, # Re"(5) 24 (4 - j3), > = #100 = 50 W

2
Option (C) is correct

“120°V ~1£0°V

Applying nodal analysis at top node.

Mlil L +¥lile = 1&

Vi(i1+1)+jl+1/0c = j1

Vl = —1
vV + 1 j 1
. = J 4
_ 1 _ + = .= . A
Current 1, = j1 = i1 @+j)j 1+j
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Option (A) is correct.
We obtain Thevenin equivalent of circuit B .
R
o AN
V‘il’.“ R Th -
— Q== G_L 320°V

(=2

Thevenin Impedance :

R
o A AAY
Zry
— g1 Q==
o Zm =R

Thevenin Voltage :

Now, circuit becomes as

__________________________

Current inthe circuit, I, =

Power transfer from circuit A to B
P=()%R+3l,
_ .10 —3D2R + 3_10 -3

T 2+R >+R D
_42+70R
P ===
or (2+R)2
dP _ (2+R)*70 - (42 +70R)2(2+R) _
dR 2+R)* 0

@+R)[(2+R)70 — (42 +70R)2] =0 & R =0.8W

Option (A) is correct.
In the given circuit

VA _VB =6V
So current in the branch will be
IAB = % =3A

We can see, that the circuit is a one port circuit looking from terminal BD as
shown below
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One port network

For a one port network current entering one terminal, equals the current leaving
the second terminal. Thus the outgoing current from A to B will be equal to the
incoming current from D to C as shown

i.e. IDC= lag = 3A
R Vi 2 Q) Iﬁi V; It

Vi R

-
‘!'N('

The total current in the resistor 1 W will be

I, =2+ lpc (BnyItlng KCL at node D)
=2+3=5A
So, VCD =1#(—|1) =-5V

Option (C) is correct.
When 10 V is connected at port A the network is

__________________________________________

Port A

RTIRY

Now, we obtain Thevenin equivalent for the circuit seen at load terminal, let
Thevenin voltage is V1, 10 v With 10 V applied at port A and Thevenin resistance

is Rth.
R Port B
|
Vi 1oy n;
VTh 10V

IL:RTh+RL
For R|_=1W, ||_=3A

VTh 10V

R 1 ()

3=
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For RL=25W,IL.=2A

VTh 0V ..
2= Roy + 2.5 (i)
Dividing above two
3 _Rm+25
2 R, + 1
3Rt +3=2Rmp+5
RTh =2W

Substituting Ry, into equation (i)

Vihov=3@2+1)=9V
Note that it is a non reciprocal two port network. Thevenin voltage seen at port
B depends on the voltage connected at port A . Therefore we took subscript
V1h10 v - This is Thevenin voltage only when 10 V source is connected at input port
A. If the voltage connected to port A is different, then Thevenin voltage will be
different. However, Thevenin’s resistance remains same.
Now, the circuit is as shown below :

NG %

For RL=7W, | = Ymiov_9_4 p
2+R. 2+7

Option (B) is correct.
Now, when 6 V connected at port A let Thevenin voltage seen at port B is V6 v

.Here R, =1 W and |L=Z3A
RH.‘
¢T.,‘"3 A
Vi 10
Vinev = RTh-]lﬁ&’-'z"':I.:,(q!fZ =2 # 1,7 _ 7V
3 3 3 3
This is a linear network, so Vy, at port B can be written as
Vin =Via+b

where V1 is the input applied at port A .
We have V=10V, VTh,lO v=9V

h 9=10a +b (1)
WhenV; =6V, Vmsv=9V
- 7=6a+b ... (i)
Solving (i) and (ii)

a=05>b=4

Thus, with any voltage V; applied at port A , Thevenin voltage or open circuit voltage
at port B will be
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So, Vrny = 0.5V; + 4
For V=8V
Vingy =05#8+4=8=V, (open circuit voltage)

Option (A) is correct.
Replacing P — Q by short circuit as shown below we have

B0 Q

l)

1670 A

Q

15

Using current divider rule the current Iy is

— 25 _ .

Option (C) is correct.
Power transferred to R_ will be maximum when R isequal to the Thevenin
resistance. We determine Thevenin resistance by killing all source as follows :

100 10 Q)
A'AY 2 AAY '
10 Q 1 l

4N

[ ]

— 10#10 —
RTH —m+ 10— 15W

Option (A) is correct.
The given circuit is shown below

o

1 1+ jwRC
R+ jwC
Transfer function can be written as
R
Vour = Zo _ 1+jwRC
Vin Zs + Zp 1 L
R+jWC +l+jWRC
__JWRC jwRC+(1+
jWRC)2
N Here w =—L

(1+]))? RC
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<

out — ]—
in (L+j)2+]

=l
3

<

Thus wmt=b¥9mosa/RC)

Option (B) is correct.
From star delta conversion we have

RaRb — 6.6 —
R,+R +R. 6 +6+6_2W

Here R1=R2=R3=2W
Replacing in circuit we have the circuit shown below :

Thus R,y =

Now the total impedance of circuit is

_Q2+iae-jy, ., _
z = : Lr2=7W
(2+j4)(2-j4)

Current I = 1440c_ 5,0

Option (D) is correct.
From given admittance matrix we get

I, =0.1V;-0.01V, and (1)

I, =0.01V;+0.1V, ..(2)
Now, applying KVL in outer loop;

V, =- 100I,
or I, =-0.01V, -.(3)
From eq (2) and eq (3) we have

—-0.01V,=0.01V;+0.1V,

-0.11Vv, = 0.01Vv,
V, _ =1
\21 11
Option (A) is correct.
Here we take the current flow direction as positive.
At t= 0- voltage across capacitor is
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-3
_Q — _25#10 —_50V

Ve (0- _—
cOV=¢C 5o
Thus Vc (07) =-50 V
In steady state capacitor behave as open circuit thus
VvV (3) =100V
Now, Ve () = Ve (3) + (Ve (0%) —Ve(3))e "¢
—t
= 100 + (— 50 — 100) gl0#50#10™
= 100 — 150e—-#10"
Now o (t) = C&F
=50 ## 10-° #£ 150 #£ 2 # 10%e—"#11 A
— 156—2#1031

ic () = 15exp (— 2 # 10°t) A
Option (A) is correct.
Given circuit is as shown below

1 0.5 O I,

_ 6 | o —

Writing node equation at input port
VL V-V,

I, = 05 05 < =4V,-2V, (1)
Writing node equation at output port
V, VoV
I, :a%_k_zﬁl =-2V;+4V, -(2)
From (1) and (2), we have admittance matrix
4 —2
Y :>_2 4H
Option (D) is correct.
A parallel RLC circuit is shown below :
£ R L (*J‘
- ]
; _ 1
Input impedance Zin = 4
- 1 *jwC
R + jWL
At resonance = wC
_1_
So, Zin = /_RR (maximum at resonance)

Thus (D) is not true.
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Furthermore bandwidth is wg i.e Wg \—%Q and is independent of L,

Hence statements A, B, C, are true.

Option (A) is correct.

Let the current i(t) =A+Be-"r T "" Time constant
When the switch S is open for a long time before t < 0, the circuit is

10 @

0.75 A
P i (0) = 0.75 A
1.5 A 10 0 L {
10 O

At t =0, inductor current does not change simultaneously, So the circuit is

A o

1.5 A 10 2

Current is resistor (AB)
i(0)=25=0375A

Similarly for steady state the circuit is as shown below

| i{~)
L5 \() §1f] Q 10 &2 10 €
| |

i3)=8=05A

r=-Lt = 15#10-°
Req 10+ (10| 10)

i(t) = A+ Be-im° = A+ Be ™

=10-3sec

Now i (0)=A+B=0.375
and i(3)=A=05

So, B =0.375-0.5 =- 0.125
Hence i(t) =0.5—0.125e-19°t A

Option (A) is correct.
Circuit is redrawn as shown below

20/0° V
w = 10" rad/s

Where, Z1 = jwL =j #£ 10° #£ 20 #£ 10> = 20j
22: R |XC
Xc = % ; 1 o =— 20]

i
"'wC  j#10 #50# 10
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_ 1(=20j) —
ZZ - 1_20J R=1 W
Voltage across Z,
—20j
Va=, %%, 220/p -2
LTt 2y " o . 20j -
c20 =7 o)™
(=20j)

= €20j+400-20] - 20 =-

Current in resistor R is
\% ) | © A
| R 1 ]

Option (A) is correct.
The circuit can be redrawn as

V, 24 1

—O—" O
I A CDQJ\
20
"A'AY

Applying nodal analysis
2 2 0

2Vpa—10+2=0=V,=4V

Current, I, = LZ_A’ =3A

Current from voltage source is
|2 = |1 -3=0
Since current through voltage source is zero, therefore power delivered is zero.
Option (A) is correct.
Circuit is as shown below

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

So, 1+ 1,=12
Il =12-1;
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I is always less then 12 A So, only option (A) satisfies this conditions.

Option (C) is correct.
For given network we have

_ (R Xc) Vi
R+ (RL|Xc)
_ R
VO(S) — 1+S§LC _ RL
Vi) rR+—RL R+RRiSC+R_
1+sR.C
= RL = 1
R+RRSC +R. 1+R+RsC
R
But we have been given
_Vo(s) _ 1

T.F.
) Vi(s) 2+ sCR
Comparing, we get

R_
1+==2 &R, =R
Ru

Option (C) is correct.
The energy delivered in 10 minutes is

t t
= # Vidt=14Vdt =1# Area
0 0
:2#%(10+12)#600=13.2kJ

Option (B) is correct.
From given circuit the load current is

I, = AV 20+0c — 20+0c
Zs+Z, (1+2d)+(7+41) 8 +6j
=1ig_gj) = 24+ —f where £= tan™-3
5 10+ 4
The voltage across load is
V|_ = ||_ Z|_

The reactive power consumed by load is
P,=VI =1 Z # I =712
L Lo

8 +6)
Thus average power is 28 and reactive power is 16.

= (7 #4j)| 20+0c r= (7 + 4j) = 28 + 16j

Option (B) is correct.
At t = 0-, the circuit is as shown in fig below :

10 k& 10 )

o

+ }_ 0.2 pl
100 \"(_) g') k€2

0.5 “FT T[).:ﬂ pF
V (0-) = 100 V
Thus V (0%) = 100 V

Att= 0", the circuit is as shown below
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1 (01 =190 = 20 ma
5k

At steady state i.e.att=3 is1(3)=0

Now i(t) = 1(0+)e—w=u(t)
(0.5m+0.3m)0.2m _
Co = 05m+03m+02m - 016mF
1 = 1 = 1250

RCq 5#10°#0.16 2£10-°
i(t) = 20e—*%"u(t) mA
Option (C) is correct.
For Pmax the load resistance R, must be equal to thevenin resistance Req i.e. Re
= Req . The open circuit and short circuit is as shown below

V C)ll)() V v, V CD](][] V

The open circuit voltage is

Voo = 100 V
From fig '1:%0: 12.5 A

Vi=-44# 125 =-50V
I 100+Vx_100—50_125A

4 4
lse =1+ 1,=25A
Ry, = Vor= 1004 vy
s 25
Thus for maximum power transfer R, = Reg =4 W

Option (A) is correct.

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
Vo. Thus at steady state

i "i3)="
R

Option (C) is correct.
The given graph is
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There can be four possible tree of this graph which are as follows:

There can be 6 different possible cut-set.

Option (B) is correct.

Initially i(0-) =0 therefore due to inductor i (0*) = 0. Thus all current I will

flow in resistor R and voltage across resistor will be Is R . The voltage across inductor
will be equal to voltage across Rs as no current flow through R .

At H(0)=0
Thus v (01) = IRy
but - di (07)
u Vi ( ) = —dt
di (09 v (0" _ LR
Th - = s
o dt L L

Option (A) is correct.
Killing all current source and voltage sources we have,

1H ] ”F . 1/s
1

10 lp ' lp '

10— 1
[

Zn=(1+s)[%+1)
_ (Qr9Een) _pririss]
A+ +(F+1)  s+ir1+l
or Zn=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 1 W




GATE SOLVED PAPER-EC NETWORKANALYSIS

Option (D) is correct.

1 _ S
Z (S) =R E:S = %
H ”_ STES+
We have been given
— 0.2s
Z(S) =—5—252>
=) s°+0.1s+2

Comparing with given we get
1-020C=5F

C
1 —p1orr=2W
RC
L-sorL=01H
LC

Option (C) is correct.
Voltage across capacitor is

_14t
V=2EE g
C o
Here C=1Fandi=1 A. Therefore
t
Ve = ¢dt
0

For 0 <t < T, capacitor will be charged from 0 V
t
V.= #dt=t
0
Att=T,V.=T Volts
For T <t< 2T, capacitor will be discharged from T volts as
t
Ve =T-— #dt =2T —t
T
Att= 2T, V.= 0volts
For 2T <t < 3T, capacitor will be charged from 0 VV
t
Vo= #dt=1t-2T
2T
Att=3T,V.=T Volts
For 3T <t < 4T, capacitor will be discharged from T Volts
t
Ve =T - #dt =4T —t
3T
Att=4T, V.= 0 Volts
For 4T <t < 5T, capacitor will be charged from 0 VV
t
Vo= #dt=1t-4T
47
At t=5T,V.=T Volts
Thus the output waveform is

Vi
r
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Only option C satisfy this waveform.

Option (D) is correct.
Writing in transform domain we have
Ve(s) = 1 _ 1

Vi(s) Ad+s+l (shs+1)
Since Vs (t) = d(t) ™" Vs(s) =1 and

2 2
or V. (s) ===
C( ) N 3 (S +_%)2+_‘:13G

Taking inverse Laplace transform we have

V, = Le—%sinc—zg’ tn

/3

Option (B) is correct.
Let voltage across resistor be vg
Vr(S) _ 1 — S
Vs(s) (+s+1) (sP+s+1)
Since vs =d (t) ** Vs (s) = 1 we get

— S — S
2

IS

N Chie ) I VO
(sFEFE (s E R
2 4 2 4
or v (1) = e—;cos—3t—l#Le—;sin
" 2 2 /3

Option (C) is correct.
From the problem statement we have

zu="1  _6_ gy
l1ilz0 4

2= =43 45w
\llzi;o 1

="  =b=15w
il i,=0 4

2y = ﬁ =15_ 1.5W
|2 i,=0 l

Thus z -parameter matrix is
_ 1545

i Iy 6
T 71515

TI1 I

6

Option (A) is correct.
From the problem statement we have

hlZ = ﬂ :—45 =3
V2i1—_0 15
i _1_
2 Vailzo 1.5

From z matrix, we have
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Vi = Z1qdp + Zp0d

Vo = Zp1d1 + Zpsl

|fV2=0 then I—2 =—_221=—_1'5=—1=h21
Iy 77 1.5
or i =- 101

Putting in equation for vy, we get
V1= (211 —212) Iy

%{J = h11= 211 — 210 = 15-45=-3
1v30

Hence h —parameter will be
_h11 D) __—3 3
“hy h” — T—1 0.67

Option (D) is correct.

According to maximum Power Transform Theorem
Z.=27Z =(R-jX)
S S S

G

Option (C) is correct.
Atw " 3, capacitor acts as short circuited and circuit acts as shown in fig below

R &

Vo_

Here we get 0

o Q

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

ﬁ:o

Here we get also

1

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

Option (D) is correct.

We know that bandwidth of series RLC circuit is—R . Therefore
L

Bandwidth of filter 1 is B; =R

Bandwidth of filter 2 is B, = & =—R =4R

L L,/4 L
B _1 '

B, 4

Dividing above equation
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Option (D) is correct.
Here Vy, is voltage across node also. Applying nodal analysis we get

m N
. rel X

y i
2i | Q 2 A 20V,
oY
ﬁ+ ﬁ+ Vin— 2i =2
2 1 1
But from circuit i= Vin = Vin
1
Therefore
Viny Vingy Vin= 2Vin — 5
2 1 1
or Vin = 4 volt

From the figure shown below it may be easily seen that the short circuit current
at terminal X Y isisc = 2 A because i = 0 dueto short circuit of 1 W resistor
and all current will pass through short circuit.

: ’ X
¥ i

2i | € 2 A 20

-—

Therefore Rip = Vin= 4 - 2W
i 2

Option (A) is correct.

The voltage across capacitor is
Att=0", V. (0 =0
At t=3, Ve (3)=5V

The equivalent resistance seen by capacitor as shown in fig is
Req = 20|20 = 10kW
20 kO

20 k0 T4 pF

Time constant of the circuit is
T = ReqC = 10k # 4m = 0.04 s
Using direct formula
Ve () = Ve (3) —[Ve(3) = Ve(0)]e-"'r
= Ve (3)(1 — e + Ve (0)etr =51 —e™")
or V() =5(1 — e
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dVe (t)
Now le(=C=—5
dt

=44+ 10-°## (— 5 #25e->") = 0.5e-°' mA

Option (D) is correct.
(5 =3]) # (5 + 3j)

=06G-3)G+3)=
Impedance %\ 5_3j+5+ 3
_(5)*-(3))? =25+9_34
10 10

Vas = Current # Impedance = 5+30c # 34 = 17+30c

Option (D) is correct.
The network is shown in figure below.

—

o=
v
0 —
Now Vi =AV,-Bl;
and I, =CV,-Dl;
also Vo, =-1,R_
From (1) and (2) we get
Vi = AV,-Bl,
Thus I, _ CV,—DI,
Substituting value of V, from (3) we get
Input Impedance Zin = —A# 1R =Bl
—-C#I,R_-Dl,
_AR, +B
zZ. =ARk T
or " CR_+D

Option (B) is correct.
The circuit is as shown below.

At input port Vi=rely
At output port Vo = ro(l,— bly) =-robly+ 1ol ;
Comparing standard equation
Vi =2z11l1+ 71215
Vo =211+ 2215
Z12 = 0and zp1 =- rob
Option (B) is correct.
For series RC network input impedance is

Zpo=L+Rr=1*sRC
C sC

(1)
-(2)
.(3)
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Thus pole is at origin and zero is at -1

RC
For parallel RC network input impedance is

1
Zin — SCR — sC
sC

: 1
Thus pole is at “The and zero is at infinity.

Option (A) is correct.

=L—di
We know \Y; dt

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

Aty — 1mV
Th i(0)Y==—" =05A
us 2 mH

Option (B) is correct.

At initial all voltage are zero. So output is also zero.
Thus Vo (0 =0

At steady state capacitor act as open circuit.

1 kO
—AN—
— e
Tk ,
vi 1 l—;!! 1 “r U
A .
o o
Thus, Vo(3)=2#vi=2#10=8
5 5
The equivalent resistance and capacitance can be calculate after killing all
source
1 kO
— MWW
0
Il
4|7
W4k =4 uF

0

Req =1[4 = 0.8 KW
Ceq =4|1=5mF
T = ReqCeq = 0.8KW #5mF = 4 ms
Vo(t) = Vo(3) —[Vo(3) —ve(0 9] e
— 8 _ (8 o O) eit/0.004



GATE SOLVED PAPER-EC NETWORKANALYSIS

Vo(t) = 8(1 — e—-"2%%%) vpolts
Option (A) is correct.

Here Z5 (S) = Rneg + Z1(9)

or Z5 (S) = Rneg + Re Zy(s) + j Im Z4(s)
For Z, (s) to be positive real, Re Z, (s) $ 0

Thus Rneg + Re Z1(s) $ 0

or ReZi(s) $— Rneg

But Ryeq Is negative quantity and — Ryeq is positive quantity. Therefore
or |Rneg | # Re Zy(jw) For all w.

Option (C) is correct.
Transfer function is

1 1
Y(s) _ sC . _ 1 — LC
U() R+sL+= s’LC+scR+1 o2, R4 1
sC L LC
Comparing with s*+ 2xw,s+w? = 0 we have
Here 2XwWp, =R ,
L
and Wy = 1
LC
_R
Thus x=— /Ic =R C
2L 2 L
For no oscillations, x $ 1
R /C
Thus >/ T $1
or R$2 =
C
Option (B) is correct.
For given transformer
I, _Vi_n
LV 1
_ |
or '1—*; and V; =nV,
Comparing with standard equation
V]_ = AVZ + Bl 2
Il = CV2 + D|2
AB __ n0
T °PT70 L
Thus x =1
n

Option (B) is correct.
_ _ 1 6
We have L =1H and C = 2007 10

Resonant frequency

fo_ = 1

1
2p /LC op /L#=#10°
400
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_10°#20 - 10*
2p p
Option (C) is correct.
Maximum power will be transferred when R, = R = 100W In
this case voltage across R\L/ 2is 55\/, therefore
=V =5#5_925Ww

m R 100
Option (C) is correct.
For stability poles and zero interlace on real axis. In RC series network the driving
point impedance is

Zins=R+_1=1+SRC

Cs sC

Here pole is at origin and zero isat s =- 1/RC , therefore first critical
frequency is a pole and last critical frequency is a zero.

For RC parallel network the driving point impedance is

1
Zi = RCS — R
™ R+l  1+sRC
Cs

Here pole is s =- 1/RC and zero is at 3, therefore first critical frequency is a
pole and last critical frequency is a zero.
Option (A) is correct.
Applying KCL we get
i;(t) + 5+0c = 10+60c
or i1(t) = 10+60c —-5+0c =5+53j -5
or ip(t)=5 3+90c= % 3 +90c

Option (B) is correct.

If Ly = j5W and Lz = j2W the mutual induction is subtractive because current
enters from dotted terminal of j2W coil and exit from dotted terminal of j5W. If

L, =j2W and L3z = j2W the mutual induction is additive because current enters

from dotted terminal of both coil.

Thus Z=L1—M13+L2+M23+L3—M31+M32

=j5+j10+ j2 + j10 + j2 —j10 + j10 = j9
Option (B) is correct.
Open circuit at terminal ab is shown below

“,a - 50
~ ]

0.51, 50 10V

Applying KCL at node we get

Vab 4 Yar =10 _ 4
5 5

or Van = 7.5 =V
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Short circuit at terminal ab is shown below
LA

0.51

Short circuit current from terminal ab is
le=1+10=37

5
Thus Ry =Yt=75- 55w
ISC 3
Here current source being in series with dependent voltage source make it

ineffective.

Option (C) is correct.

Here V, = 5 V because R; = R; and total voltage drop is 10 V.

Now Vo= 8 s410=L1y10=50238V
Ry + R, 2.1

V=V,—V,=5-5238=-0.238V
Option (D) is correct.
For h parameters we have to write V; and I, in terms of I, and V,.
Vi =hyuli+hp Ve
I2 = ha1ly +hy Vo
Applying KVL at input port
V=10l + V,
Applying KCL at output port

Vo I+ 17
20
or I, =- |1+V—2

20
Thus from above equation we get
hi1 hyo 10 1

Ty hzzG - 0.05G
Option (B) is correct.
Time constant RC =0.1# 10°# 10°= 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.

V=0 1 kO V.

Ve =3V
Vo =-V, =-3V
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Option (B) is correct.

For a tree there must not be any loop. So a, ¢, and d don’t have any loop. Only
b has loop.

Option (D) is correct.

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 Legg =Li+L—-2M
Option (A) is correct.
Here w=2and V = 1+0c

vy=1+jwc+d
R jwlL
—3+j2#3+—L =3+j4
j2#4
= 5+ tan'lﬂ3= 5+53.11C
| =V™*Y=(1+0c)(5+53. 1c) = 5+53. 1c
Thus i(t) =5sin(2t +53.1¢)
Option (A) is correct.
Vi (t) = v2sin10°t
Here w = 10° rad and V; =¥ 2 +0c
Now Vo =—JWJ'3—.Vt —1
R +.1 1+ jwCR
jwC
= 1 7+0c
1+j#10°4 10°
= 1-45c /
Vo (t) = sin (10% t — 45c¢)
Option (C) is correct.
Input voltage vi (t) = u ()
_1
Taking Laplace transform Vi(s) = g
Impedance Z(s)=s+2
_Vi(s) _ 1
I1(s) = =
s+2 s(s+2)
or | (s) = l 1; _LE
2s s+2

Taking inverse Laplace transform
i) =3(1—e")u(

Att = 0, i(h=0
Att =1, i (t)=0.31
Att= 3, i(t)=05

Graph (C) satisfies all these conditions.
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Option (D) is correct.
We know that
Vi = 21111+ 21215
Vo = z213l1 + 2515
where 7 =2

I,=0
Consider the given lattice network, when I, = 0. There is two similar path in

the circuit for the current 1. So | = 1 Iy
2

=}

For z;; applying KVL at input port we get
Vl =1 (Za + Zb)
Thus V1= lzll(za + Zy)
21, = L (z.+2y)
2
For Z,; applying KVL at output port we get

V=272, -z,
2 2

Thus V, = lzll(za ~Z)
2, = % (Za— Z5)

For this circuit z;1 = 25, gnd 212 = 1. Thus

Lot 2y Za—1,
211 e E— W
Z12 g 2 2

Yy O Za—2y Za+Z,
I § 2 2
Here Z, = 2j apd Zy,= 2W +j j —1

Thus :221 222G==j_1 1+jG

Option (B) is correct.
Applying KVL, _
v (t) =Ri(t) e (t) dt
dt C
Taking L.T. on both sides, )
V (s) = RI (s) + Lsl (s) —Li (0% 1), ve(0Y)
sC sC

V() =u(®tusV(s) =1
S
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1 (s)
Hence l=I(s)+s|(s)—1+ _1
S s s
Z+1=|—(§l&sz+s+1@
s S
or I(s)=—35*+2
s?+s+1

Option (B) is correct.
Characteristics equation is

s?+20s+10°=0
Comparing with s* + 2xw, s + w* = 0 we have
Wy = 10°= 10°
2xw = 20
Thus ox=20=002
191
2x 0.02

Now

Option (D) is correct.
1
H ( ) _0(§L sC — 1

Vi) R+sL+L  LC+sCR+1
sC
1

C S2(10-2#10-Y) + 5 (10~ #£ 10% + 1
_ 1 _ 10°
10-°s*+s+1 s°+10° +10°

Option (D) is correct.
Impedance of series RLC circuit at resonant frequency is minimum, not zero. Actually
imaginary part is zero.

Z=R+jwL—L .
wC]J

1_ _
Atresonance WL == 0andZ =R thatis purely resistive. Thus S, is false

Now quality factor =R \/C

Since G =1 , = /
R

If G - then Q . provided C and L are constant. Thus S, is also false.
Option (B) is correct.
Number of loops =b —-n+ 1
= minimum number ofequation
Number of branches =b =8
Number of nodes =n=5
Minimum number of equation =8 -5+ 1=4
Option (C) is correct.
For maximum power transfer
ZL=Zs=Rs— jX
Thus Z =1-1j
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Option (B) is correct.

_ 1 L
Q=%./¢
When R, L and C are doubled,

o=1 /201 L
2RV 2C 2R C

Thus Q= &20 =50

=Q
2

Option (C) is correct.
Applying KVL we get,

S|nt—RI(t)+L—I(D‘ 1 #I(t)dt
dt
or sint —2|(t)+2—'(l)—+#i(t)dt

Differentiating with respect to t , we get
cost  2di(t) 2d% ('[) +i(0)
D dt?
Option (A) is correct.
For current i there is 3 similar path. So current will be divide in three path

A
i X
o i

o)==

Ll
T -

so, we get

ab b3#1| b6#1| b3#1| =
Q:Req—l+l+l—§W
i 3 6 3 6

Option () is correct.

Data are missing in question as L; &L, are not given.

Option (A) is correct.

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

s C
9

—V
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Att=0, i1(0)=i,(0)=0
ve (0) =V
Att = 0" the circuit is as shown in fig. The voltage across capacitor and

current in inductor can’t be changed instantaneously. Thus

1 ¢
9 L
R
V= 0 iy L; N
0 A -
0 \T !
At #(07)
Att=0", =i, =-Y

Option (C) is correct.
When switch is in position 2, as shown in fig in question, applying KVVL in loop

(1),
RIy(s) + ¥ +-L 15(s) + sL[ 1(s) — 1(9)] = 0
S sC
or l1(s)gR + 1 +sLg—I(s)sL = =\'A

sc s
Zy1ly + 21212 =V
Applying KVVL in loop 2,
SL [12(s) —11(8)] + R1 o(5) +-L 1o(9)= 0

sC
Zip i+ Zyla =V,
or —sLIi(s) +gR +sL +$5I2(s) =0
Now comparing with
Z; | V.
_le 126: 1G . 1G
_221 Z22 I2 V2
we get g
sResL+d st M -V
S It => s
s -—sL  R+sL +%le(5)G 5"
T X
Option (B) is correct.
Zeros =-3
Poler1=-1+j
Polez =-1—j
Z(s) = K (s+3) _K(s+3)_K(s+3)
(s+1+j)(s+1-)) (s+1)°*—j* (s+1)%+1
From grgblem statement Z (0) , L ,= 3
Thus == =3 and we get K = 2
2
Z (s) = 2(s+3)

2+ 2s+2
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Option (C) is correct.
v (t) = 10,2°cos (t + 10c) + 10 5 cos(2t + 10c)
14444244443 1444472244443

Vi V2

Thus we get w; = 1land wp, = 2
Now Zi=R+jwlL=1+j1
Z, = R+jw,L = 1+j2
i (1) =, (0 _ 10.2cos (t + 10c) | 10 5cos(2t + 10c)
Z; Z, 1+ 1+j2
_ 1Q2cos (t + 10c) , 105 cos(2t + 10c)
17+ 2%+ tan-"1 1°+2%*tan-'2
_ 10 Zcos (t +10c) , 1045 cos(2t + 10¢)
V2 + tan-145¢ V5 tan-12
i (t) = 10cos(t —35c) + 10 cos(2t +10c — tan—"2)

Option (A) is correct.
Using 3- Y conversion

20 24 30
1 o—MW AN MN 02

i,

Now the circuit is as shown in figure below.

2Q 0.5 Q N0 20

_V
Now 2y = Tl =2+05+0.25=275
11,=0
Z1» = R3=0.25

Option (A) is correct.
Applying KCL at for node 2,
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or Vo=V, =20V
Voltage across dependent current source is 20 thus power delivered by it is

Pv, #V1 =20# 20 =gow
5 5

It deliver power because current flows from its + ive terminals.

Option (C) is correct.
When switch was closed, in steady state, i, (0) =2.5A

(=0, =

20 Q () 2.5 A 20 C) 2.5 /
2

25 A

O 20) QJ

[T
OF

(S

v+

Att=0+i_(0") =i_(0") =25 Aandall this current of will pass through 2 W
resistor. Thus

Vy=-25#20=-50V

Option (A) is correct.
For maximum power delivered, R_ must be equal to Ry, across same terminal.

Applying KCL at Node, we get

0.50; = Yih 4,
20
or Vi + 101, =0
but I, = Yin—50
40
Thus Vi + W =0
or Vin =10 V

For I the circuit is shown in figure below.

l-«

0.51 20 € 1,

lge = 0.51; — I, =-0.51,

=_30__
but L =- 35 ="125A

e =-05#—-125=0.625 A
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Ry = V=10 15w
Il 0.625
Option (D) is correct.
Ip, Vp " Phase current and Phase voltage
I, VL™ Line current and line voltage

V
Now Vp=c—Ltmand lp = 1|
P~ C 3m P L
So, Power = 3Vp I cosq
1500 = 3CV—LSm(|L)cosq
V
also I = L
L ¢ 3ZLm
V V
1500 =3 —L L 0sQ
C gme SZL?ﬁ
(400) *(.844)
ZL=—1500 ~OW
As power factor is leading
So, cosq=0.844" q=32.44

As phase current leads phase voltage
Z = 90+ — g = 90+ — 32.44c
Option (C) is correct.

Applying KCL, we get
€0 — 12

or e=4V

Option (A) is correct.
The star delta circuit is shown as below

NETWORKANALYSIS

Here Zpag = Zgc =Zca = 3z
and Zp = ZapZen
Zpg + Zpc tZca
Zs = ZasZac
Zpag+ Zpc tZca
Zc = ZacZca
Zpag+ Zpc tZca
Now Zpn =Zg=2Zc = V/B-Z //-3.Z =<

J/3z+/3z+/32 .3

Option (C) is correct.
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Y Y2 6= Yitys —Vys G
Vo1 Y22 - =Yz Y2tVy3
Y12 =-Y3

y1» =—1 =- 0.05 mho
20

Option (D) is correct.
We apply source conversion the circuit as shown in fig below.

00 29 o

Now applying nodal analysis we have
€0 =0V 80 +-Eo 4 €0 —16 16 =0
10+2 12 6

or dey =112
4

Option (A) is correct.

|,=Em+0c = Ep+0c—%E—
2 R2+7}wc 1+jwCR,
—__ +90c
+tan—*wCR,
I, = Em—W2C322+ (90c — tan—'wCR))
s 1+wCR
Atw=0 l>=0
_E
_ I ==
andat w= 3, 27 R,

Only figure given in option (A) satisfies both conditions.
Option (A) is correct.

Xs=wL=10W
For maximum power transfer

R.=, RZ2+XxZ2= 10°+10°=14.14 W
Option (C) is correct.
Applying KVL in LHS loop

Ei=2l;+4 (I, + 1) — 10E,

or Ei=—"1+2
11 11

Thus Z11 :Q
1

Applying KVL in RHS loop
Ex=4(l1 + 1) — 10E,
=4(l, + 1) — 10 N+ Az = 1611, 4l
11 11 11 11

Thus Zo1 :_E

11
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Option (D) is correct.
At w = 0, circuit act as shown in figure below.

Vo - R (finite value)

Vs RL*Rs

At w = 3, circuit act as shown in figure below:

(finite value)

circuit acts as shown in fig and V, =0.

Thus it is a band reject filter.

Option (D) is correct.
Applying KCL we get
iL — eat + ebt -
Now V)= v = L= O ety gbl] = e + pet
dt dt
Option (A) is correct.
Going from10Vto 0V

10+5+E+1=0
or E=- 16V
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Option (C) is correct.

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

i=2Aforl0V
V=10V,i=2A
V=-20V,i=-4A

Option (C) is correct.

Tree is the set of those branch which does not make any loop and connects all
the nodes.

abfg is not a tree because it contains a loopl node (4) is not connected

.
4 5]

Option (A) is correct.
For a 2-port network the parameter h,; is defined as

A
1 7 O(short circuit )

Applying node equation at node a we get
Va—Vi4 Va—0,4 Va—0_

R R R
V.=V,  &V,=Yi
¥,
V,— V1
V-V 1 2V
NOW I]_ = 1R a= R/l :%Rl
o-v O0——2 _
and o= pe= 3. o+
R 3R
Thus =Vi/3R _ -1

| —h = JoR
_Flvzzo - h21_ 2VI/3R __2_

Option (A) is correct.
Applying node equation at node A

Vin =100 (1 +jO) |, Vin—=0
3 4j

=0
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or 4jVy, —4j100 + 3V, =0
or Vin (3 + 4j) = 4j100
— 4j100
o V= 375 4
By simplifying
__4j100 ,, 3 —4j
Vin =354 # 34

Vin = 16j (3 —j4)

Option (C) is correct.
For maximum power transfer R should be equal to Ry, at same terminal.
S0, equivalent Resistor of the circuit is

Ry, 10

Req = BW 20W + 4W

_5.20

Reg =5

SA=4+4=8W

Option (D) is correct.
Delta to star conversion

_ Rab Rac _ 5#30 _ 150 _
Ri= R+ Rw+Roe  5+30+15 50 W
_ Rab Ric _ B#15  _
R2 - Rab+Rac+Rbc_5+30+15_1'5W
R, = RacRhe  — 15#30 =9W

a Rab+ Ract Ree 5 +30+ 15

Option (C) is correct.
No. of branches=n+1-1=7+5-1=11
Option (B) is correct.
In nodal method we sum up all the currents coming & going at the node So it is
based on KCL. Furthermore we use chms law to determine current in individual
branch. Thus it is also based on ohms law.
Option (A) is correct.
Superposition theorem is applicable to only linear circuits.
Option (B) is correct.

Option (B) is correct. o
For reciprocal network yi1, = y»; but here y;, =- 1 Y y,; =1, Thus circuit is non
2 2

reciprocal. Furthermore only reciprocal circuit are passive circuit.

Option (C) is correct.
Taking b as reference node and applying KCL at a we get

Vab =1, Va = 3
2 2

or Vao—1+ Vg =6
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or Va =

Option (A) is correct.

Option (B) is correct.
The given figure is shown below.

i=5A ih=13A

a b - [¢

f - & -— d

Iy 'd"_-g =4 A

Applying KCL at node a we have
I=ig+ip=7+5=12A
Applying KCL at node f
Il =-iy4
o) iy =- 12amp
Option (A) is correct.

sV

5V 24
!\j\(/)\, l (Let take this

3V 4+ - node as ground)

SO V =3-0=3volt

Option (D) is correct.

Can not determined V without knowing the elements in box.
Option (A) is correct.

The voltage V is the voltage across voltage source and that is 10 V.

Option (B) is correct.
Voltage across capacitor

Ve (1) = Ve (3) + (Ve (0) = Ve( 3))e ke
Here V¢ (3) =10V and (V¢ (0) = 6 V. Thus

Ve (t) = 10 + (6 — 10) 6 ro = 10 — de ro = 10 —de o
Now VRr (t) =10 - VC (t)

—t =t

= 10— 10+ 4erc = 4erc
Energy absorbed by resistor
3 V (t) 3 16ex 3 =
E 4 =t =1 4es=167

0

Option (B) is correct.
It is a balanced whetstone bridge

Ri—R3
bR R, |
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S0 equivalent circuit is

Option (B) is correct.

Currentin A 5, I, =3amp

Inductor current can be defined as I, =- 3j
Currentin As, ;=4

Total current I, =1, +13=4-3j

1=, @#*+(3)*=5amp

Option (C) is correct.
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
No. of links=b-(n-1)=b-n+1
Total no. of links in equal to total no. of independent loops.
Option (B) is correct.
In the steady state condition all capacitors behaves as open circuit & Inductors
behaves as short circuits as shown below :

10 kO 1H + V- 2H 25k

l * o NN
+ + l
100 V Ve 10 kO Viy

1 ]

Thus voltage across capacitor C; is

_.100 _
Ve =0 +;%040 =80V
Now the circuit faced by capacitor C, and C3 can be drawn as below :
o, C,

Voltage across capacitor C, and C; are
Ve = 80—C3 = 80 %2 = 48 volt
: C,+C3 5



GATE SOLVED PAPER-EC NETWORKANALYSIS

Ve = 80—C2 =80 #2 =32 volt
: C,+Cs3 5

*khkkkkkhhkikikx



