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Q.1 - Q.20 carvy one mark each,

L The number of chords in the graph of the given circuit wili be

(a) 3 AT —
) 4

) § T
di 6

2. The Thevenin’s equivalent of a cirenit operating st o = 5rad/s, han V_=3.7114-159°Vand % = 238
-1 0.667 Q2. At thia frequency, the minimat realization of the Thevenin's impedance will have

{a} Tesistor and u capacitor and an inductor  (5) resistor and a capacitor
(¢) resistor and an inductor {d) capacitor and an induw ‘
8. Asignal e sin(wt) is the input to a Linear Time Invariant system. Gi nstants, the
eutput of the system will be of the form Ke# sin{ut + ¢) where ]
{a) P need not be equal to o but v equal to o
() v need not be equal to o but B equaj to o
(c) B equal to v and v equal to w
{d} P need not be equal to @ and © need not be equal to
4. X is a uniformly diatributed random variable takes Balu tween O and 1. The value of E {X’]
will be
1
(e} 0 8

Ed

1
(c} I {d) D)
8. The characteristic of & (§ x 3) matrix P is defined as
afAl =Rl -Pl=3+ A2+ 20 +1=0.

If I denotes identit trix dhen the inverse of matrix P will be
{g) (FP+P+£2D h (PP+P+D
{d) —(PP+P+20)

x 8) matrix @ is 4, then which one of the following statements is vorrect?
e four linearly independent rows and four linearly independent columns

ill have four linearly independent rows and five linearly independent columns

will be invertible

QTQ will be invertible



7, A function y(t) satiafies
the following 4
€ dlfferential i
i equation

ci.v(t)
“di ¥t =5

Where 6(t) is the delta fu
nety As; Toin
u(t), ¥(t) can be of the form 10R. Assuming zery ; initia] condition, apg Geny
oting the uzit, step
function by

fa} e
(e} e uft) ® &
d) etu

the figure.
L}

*
%

D =

If such a diodes is used in clipper cirews i '
If suct pp cirenit of figure given above, the outpuf oltage (v} of the vircuit.

()

it ADCs, one of single slope integrating type and other of successive approxi:zlaﬁi_m ?al::lkn;
and T, times to convert 5 V analog input signal to equivalent digital output. tIli' 1;::9
alis reduced to 2.5V, the approximate time taken by the two ADCs will respectively,

® Ta,T,
2

Tn T
d) “A, S
{ 3 2



10,

11

12,

13.

14

:\hn l:;pl'lt dfavice ia interfaced with Intel 3085A microprocessor as memory mapped VO. The address of
‘t]z! h:\m:e is 2600H, In order to input data from the device to accumulator, the sequence of inatructions
wi

(o LXI  H, 25000 (b} LXJ H, 25001
MOV A M MOV M, A

{¢} LHLD 2500 H {d) LHLD 2500H
MOV AM MOV M. A

Distributed winding and short chording employed in AC machines will resuit in
() increase in emf and reduction in harmonics. (b) reduction in emf and increase in harghonica,
{1 increase in both emf and harmonics. (d) reduction in both emf and harmonics.

The transformers

Three single-phase transformers are connected to form a 3-phase transforme
are connected in: the foliowing manner

The transformer connection will be represented by
{a} Ydb
6) Ydi
e} Yd6
() Ydil

n & stepper motor, the detent torque means
(z) minimum of the static torque with U
() maximum of the static torgue wi
{e) minitauin of the static torque i
{d) maximur of the static

A two machine power Byste
Z_ Q and zero sequen o

zers fault impedance occurs at the centre of the transission line.

An ‘a’ phase to greand faultiwi

Bus voltage at e current from X to F for the phase 'a’, are given by V_ Voits and I, @w&.
respectively. ,edance measured by the ground distance relay located at the terminal X of
iine XY will be p

X
|
|

O+—+0



15. Anextra high voltage transmissing fine nf],

16.

17.

18.

PTOpags.ion constant f = 0,0g e BER 300 kmy can be :
will be given by 127 radians per yy, Then the perw:f:;:m;&ted by & losslens [ipe havi
ratio orls ving
(@) 24.24% oofline lengtn g, wavelength
(e} 19.05% (B) 12.12¢;
{d} 6.08%

A 3-phase transmission line ig shown in the fign;
Te

Voltage drop across the transmigs;
Srmission line is given by
¥ the ibllowing [ i
Quation

AV, 7

n zm Zm 1
AVb =7 - z‘ Zm I:
AV, Z Z, z, I,

Shunt capacitance of the line can be neglected. If the line has peaitiv
e seg

zero sequence impedance of 48 £, then the values of Z and Z_ will b HOZEnF of 15 C and
A - e

(@) Z,=31.50Q;Z =1650
by Z, =262 =110

() Z,=1650;Z =3150

{d} Z'= 11 &; Zm=26§2

In the single phase voltage controller cirewit s th, re, for what range of triggering angle (a)
the output voltage {v,) is not controllable? ,
{a) 0°< q < 45° T
$
{b) 45° < x < 135° > v ™
" @ "R 0
e} 90° ¢ < 180° : 1

{d) 138° < o < 180°

A 3-phase Voltage Inveker is operated in 180° conduction mode. Which one of the following

statements is tru
fa) Both pole-volta e-voltage will have 3™ harmonic components

e will have 39 harmonic component but line-voltage will be free from 3" harmonic
will have 3" harmenic component but pole-voltage will be free from 3™ harmonic

tage and line-voltage will be free from 3 h.armonic components
hit). Now censider the following

apulse response of a causal linear time-invariant system is given a8

tement (I) .Principle of superpogition holds

Statement (I1) h(t) = 0fort < ¢

Which one of the following statements is correct?

{a) Statement (I) is correct and Statement (II) is wrong
(b} Statement (II) is correct and Statement (1) is wrong
{¢) Both Statement (1) and Statement (II) are wrong
(d} Both Statement (I} and Statement (II) are corract



230V

20. Itisdesiredto re parameters of sV 2 kVA, single-phase transformer. The following wattmeters

are available in a laboratory

W, 250V, 10 A, Low Power Factor
W, 250V, 5 A Low Power Factor
W, 150 V, 10 A, High Power Factor
W, 150 ¥, 5 A, High Power Factor
The wattmeters used in open circuit test and short circuit test of the transformer will respectively
(@) W and W, )
(b) W,and W,
(e} W oand W,

{d) W, and W,

Q.21 to Q75 carry two mnarks each.

21,

22,

23.

The time constant for the given circuit will be

(e) %s iF 3
1 I
(&} i 1¥ 1A
{c) 45
(d) 9s

The resonant freguency for the given cin

(e} lradis _
(b) 2rad/s ‘l‘
1F {8
(e} 3radis T
(d} 4radis o —
Assuming ideal ele indhe circuit shown below, the voliage v,, will be
a 20
TS AW
Yab
i :

b

apacitor consists of two metal platea each 500 » 500 mm? and spaced 6 mm apart. Th2e spac:]u I?:lt:::::
e metal plates iz filled with a glass plate of 4 mm thickness and a layl.ar of paper of : ml".;1 fringing
The relative permittivities of the glass and paper are 8 and 2 respectively. Neglecting the

effect, the capacitance will be (Given that g, = 8.85 x 102 F/m)

(o) 983.33 pF (b} 1475 pF

(e) 6637.5 pF {d) 9956.25 pF



27.

cross-sectional avea of 300 mm?

3A wili be
.W'l © coit comresponding to 5 TMBgnetizin,
{Given that p, = 4 x 107 H/m) g current of
(a} 37.68 uH .
{¢) 37.68mH (6) 113.04 uH
(d) 113.04 my

In the circuit shown in the figure, the value of the current i will be gi by
given

i

{e) 0.31A

(5 1.25A

{c) L.75A

(d) 2.5 A

Two point charges Q, = 10 uC and @, = 20 uC ;

. . uC are placed tes(l 1 o
respectively. The total electric flux passing through a p . ;1L 0band (-1, - 1,0
(a) 1.5 [.IC {b) i
) 15.0 uC )

Given a sequence x[n], to generate the sequenge ¥ 4n}, which one of the following procedures

would be correct?

{e) First delay x[n} by 3 sample to gene: en pick every 4% smmple of z [n] to generate z.[n],
and then finally time reverse 0

(b) First advance x[n] by 3 samples 46 gépepate z [n}, then pick every 4 sample of z,[n} to generute
z,fn], and then finally ti 3 to obtain y[n]

x[n} to generate v,[n], time-reverse v [n} to obtain v,[n], and
y 3 sample to obtain ¥in]

ple of x[n] to generate v [n],
v 3 Zamples to obtain ¥[n)

{¢} First pick every fi
finally advance
(d) First pick ev
finally delay v,

time-reverse v,[n] to obtain v,[nl], and

A system wi i:n'pug(t} and output y(t) is defined by the input-output relation

-2t

yib) = jx('r)dt

-m

i usal, time-invariant and stable
i i i b) ca s
usal, time-invariant and unstable ( ‘ '
. {d} non-causal, time-variant and unstable

(¢) non-causal, time-invariant and unstable )



30. Asignal x(t) = sine (wé) where otis a real constant [sinc (x) = ?1—1}(’:—@—)) is the input to a Linear Time

invariant system whaese impulse response h(t) = sine {[it) where B is a real constant. If min (c. §) denoteg

the minimum of o and B, and similarly max {a, §) denotes the maximum of « and 8, and Kis a constant,

which one of the following statements is true about the sutput of the system?

ta) 1t will be of the form K sin {nt) where y = min {(a, §}

(B It will he of the form K sinc (yt) wher y = max {a, P}

ie) It will be of the form K sine {ut)

{dt It cannot be a since type of signal

81. Letx(t) be a periodic signal with time periad T. Let y(t} = x{t— t) + x{t + £} for some t,_. fouri rieg
coafficients of y(t} are denoted by b. If b, = C for all odd k, then t, can be egual to

T T
@ 3 ®) L 4

) 2T

w |~y

(¢}

Hiz}is a transfer function of a reaf system. When a signal x " 1 input to such a system, the

32.
C) o 3_1} H (2} is the entire Z-plane

output is zero. Further, the region Of Convergence

inimurs of
le and two zero
o poles and two zeros

{except z = O}. I can then be inferred that H {z)

(¢} one pole and one zero
{c} two poles and one zero
7 with jz} > a, fX{zyzr-tatz=afornz 0 willbe

33. Given Xiz} = —2
{z — a)

(&) a"
{d) nas-!

(a) an—l
- (c) na"
34. Lonsider function f( x* —M}* where x is a real number. Then the function has
(@) only one niinimum (& only two minima
® (d) Three maxima

is required to be solved using Newton’s method with an initial guess x, = - 1.
step of Newton's method, estimate %, of the solution will be given by

() 0.36784

d) 0.00000

am x n foll rank matrix withm > n and I is an identity matrix. Lot i !
, . trix A* = (ATAF! A%

Then, which one of the following statements is FALSE? ’ . o

{a} AA*A=A () (AA*) = AA®

(e} A'A=1] {d) AATA=Ar



: Loodx
ifferential equation — = g2
A diffe N at = ¢ Wt hag to be solveq using trapezcidal rule of inte

37
) . . gration wi
gize h = 0.01 5. Function u(t) indicates a unit step function. If x(0=) = on with n step
be given by =0, then value of x at t = 0.01 g wils
(a) 0.00099 (b) 0.00435
() 0.0098 ) 0.0198

g8, Let P be a 2 x 2 real orthogonal matrix and  is a real vector [x,. %,T" with length jjz|| = X2 %
Then, which one of the following statements ig correct?
() [PX| < I% | where at least ane vector satisfies |Px1| < || %]
(5 IPx [ = x| for all vectors x
{e) IP%]| z | X || w here at least one vector satisfies |P%{ > || %1l L 2
{d) No relationship can be established between {| % || and P x )

1 1
Let x(t) = rect [t_'ﬁ] (where rect (x) = 1 for —-2-SK ero otherwise). Then if since

(x} = %(;:(—’0 , the Fourier Transform of x(t) + x{— H helgi
@ @
{er) sine 2—“ 1) ine 2—?:)
) [i43 [} 143 L}
{e} 2sgine (ﬁ] cos (E] (d) sinc [‘é;) sin [*2—]

40, Two perfectly matched silicon tra 3 are connected as shown in the figure. Assuming the p of the
transistors to be very rward voltage drop in diodes to be 0.7 V, the value of current I is

+H5Y
{a) 0 mA

(6) 3.6mA

ic) 4.3

ge doubler circuit shown in the figure, the awitch 'S’ is closed at t = 0. Assuming diodes

d D, to be ideal, load resistance to be infinite and initial capacitor voltages to be zero, the steady
oltage across capacitors C, and C, will be 0 v o

o :

) v, =10V,v, =6V f
{

Rt

-
] L

%) v, = 10V, v, =— 5V 5 xins el

() v =5V,v =10V l

(@ v, =5V, v, =10V



42. The block diagrams of two types of haif wave rectifiers are shown in the figure. The tranaf; '
- oY ChEractar om
of the rectifiers are also shown within the block. characteristiey

Q

Yo

Y

(X+Z). X+Y+2(T+7)
@ (X+Y¥ +2).(X +Y+4D. X+ Y +2). X+Y+ Z)

D IX+F+7). (X4 Y+2). K+Y+ D (X+T+7)



44. The truth table of a monoshot shown in the figure is given in the table bel
ow

"x vyi{aq| T _ ) I i
° { ﬂ' U i: Tom=0.7RC @
RN -0

Two monoshats, one positive edge triggered and other negative edge triggered, are connectad ag gl

int the figure, The pulse widths of the two monoshot outputs, Q, and Q. are Ty ang T
- 1 N,
R ' C

G

Tox=07 RC

=5 ]

T
ON,

Ton, * Ton, ® + T, T,
: +
1 2 , T ToN, on, *Ton,
T T
lon
© f= -t Do L @ 1 p.— M
ON, ON, onm Ton, Ton, *Tox,

45. The contents (in Hexadecimal)

e memeory locations in an R085A based system are given

below
ress Contents
26FE 00
26FF - 01
2 2700 02
2701 03
2762 ’ 04

nts of stack pointer (SP), program counter (PC) and (H, L) are 2700H, 2100H and 0000H
ively. When the following sequence of instructions are executed,

2100H: DAD SP J

2101 H: PCHL f
the contents of (SP) and (PC) at the end of execution will be
{a@) (PC) = 2102H, (SP) = 2700H (5) (PC) = 2700H, (SP) = 2TC0H

‘i) (PC) = 2800H, (SP) = 26 FEH {d) (PC)=2A02H, (SP) = 2702H



46, A waveform generator circuit using OPAMPs is shown in the figure. It produces a triangular waye at
point ‘P' with a peak to peak voltage of 5 Vfor v =0 V.

If the voltage v, is made + 2.5V, the voltage waveform at point ‘P’ will become
(B)

(a}

{c}

otor is rotating in the clockwise (forward) direction at a

47. A230'V, 50 Hz, 4-pole, single-p
standstill is 7.8 (. then the effective rotor resistance in the

speed of 1425 .rpm. If the rotor

backward branch of the e ircutt will be
@) 20 (5) 402
fc) 780 d) 156
30 hp,t ase induction motor is drawing 50 A current at 0.8 power factor Iagging.

§nper losses are 1.6 kW and 900 W respectively. The friction and windage losses
e core losses are 1200 W. The air-gap power of the motor will be
(b) 24.11 kW

(d) 26.21 kW

—-‘-
" . r+

b q
— —
=] - b
P 100 md—L e
P . 9Tk
B - o] -
L}




The induced emf (¢ ] in the secondary winding as a function of time will be of the foron

(a) (b}

I T - A = D
o I ’ o En \_.____i M S Y

2 \.-_......._—l
-~ [T L SR
il | 2 EE e ‘

50. Vpltage phasors at the two terminals of a {ransmission line of lengih 70 ave a magnitude of1.0 per

unit but are 180 degrees out of phase. Assuming that the current in the line ia %th of

minimum 3-phase fault current, which one of the folldiving ¥ansmiission line protection schemes wili
NOT pick up for this condition?
{a) Distance protection using mho relays with

0% of the line impedance
5 times the maximurm load current

pedance Loading (SIL) of 2280 MW is provided with a

61. A lossless transmission line h
ensation of 30%. Then, SIL of the compensated transmission

uniformly distributed series ca

line will be
(o) 18356 MW {5) 2280 MW
{c) 2725 MW {d) 3257 MW

52, Alossless po Byste to serve a load of 2560 MW. There are two generators (G1 and G2) in the
i ::uW‘C1 and C, respectively defined as follows
C(P.)=P, +0.085 xP?
C AP =38P, +0.03 x P!
., Are the MW injections from generator G1 and G2 respectively. Then the minimum

= 250 MW; P, = 0 MW (5) P, =150 MW; P, = 100 MW
", = 100 MW: P, = 150 MW (d) P, =0MW;P,, =260 MW

A lossless single machine infinite bus power system is shown below
1,048 pu 1L0LOpu

: | 1.0 pu E



58.

The synchronous generator transfera 1.0 per unit of power to the infinite bus. Critical clearing time of
circuit breaker is 0.28 s If another identical sycnchronous generator ia connected in parallel to the
existing egnerator and each generator ig scheduled to supply 0.5 per unit of power. Then the critics]
clearing time of the circuit breaker will

(a) reduce ta0.14 5

{#) reduce but will be more than 0.14 =

{r) remain constant at 0.28 s

{d) 4increase beyond 0.28 a3

Single line diagram of a 4-bus single source distribution system is shown: below, Branches e, &,, éa and
e, have equal impedances. The load current vatues indicated in the figure uni

Distribution company's policy requires radial system operation with minim . can be achieved
by opening of the branch

(e} e
) e,

(c} e,

S+if)

{d} e,
A single phase fully controlled bridfe copiveiter, supplies a Joad drawing constant and ripple free load
current. If the triggering angle il 30°, sttt power factor will be

{a} 0.65
) 0.78
(e) 0.85
) 0.866




ure resistance of 2.50. The motor is
nput de voltage to the chopper is 250

pontrolled by a step down chopper with a frequ
a speed of 600 rpm delivering the rated

V. The duty eycle of the chopper for the mo
- torque will be
(a) 0.5618
(c) 0.852
dc motor has an armature resistance of 0.4<2. The motor is

dual converter with an input ac line voltage of 220 V (rms).
al converter for motoring operation at 50% of rated torque and

58. A220V. 1400 rpm, 40 A sep ly e
fed from a single phase circulating

"The approximate firing angles

1000 rpm will be

{a) 43°,137° (b) 43°,47°
~{e) 39, 141° d) 3%°,51°

lt.sﬁ source inverter is feeding a purely inductive load as ghown in the figure.
i ted at 50 Hz in 180° square wave mode. Assume that the load current does not
mponent. The peak value of the inductor current i, will be




60,

61.

62,

A 400V, 50 Hy, 4 pole, 1400 r i
, , pm, star connected squirrel cage 1 ducti i
parameters referred te the stator e infuction motor has the followmg

R'=100,X =X'=150
Neglect stator resistance and core and rotationa] losses of the motor.

'I"he mot_.or is controlled .from a 3-phase voltage source inverter with constant Vi control. The statgy
lifie-to-line voltage {rms) and frequency to sbtain the maximum torque at starting will be

{6} 20.6 V, 2.7 Hz (b) 133.3V,16.7 Hz
fey 266.6 V, 33.3 Hy (d) 323.3V,40.3 Hz

A single phase fuily controlled converter bridge isused for electrical braking of a separfitely exci 3
motor. The de motor load is represented by an eguivalent circuit ag shown in the figu

Assume that the load inductance is sufficient to ensure continuous and ripple free TTent
The firing angle of the bridge for a ioad current of I, = 10 A will be ’

{a) 44°
{b) 51° .
EATRW 'ﬂ
(c) 129° o .
150y
(d) 136°

ad drawing a constant and ripple free load
Total Harmenie Distortion (%THD) and the
rrent will respectively be
(5) 31% and 7.8 A

{d) 66% and 78 A

current of 10 A at a firing angle of 30°.
rms value of fundamental component

{a} 31% and 6.8 A
{¢) 66% and 6.8 A

itch is operated at a duty cycle of 0.5. A large capacitor is
current is assumed to be continuous.

re,
induw

In the circuit shown in the
connected across the lo

The average volta B8
l=d4a L Io

b
@) 10V, 2A , T ~1 \
L
‘ 20 V_:F \ s Vv/’\ Load

nefer function of a linear time invariant system is given as

1
8) = ————
o s*+35+2

The steady state value of the output of this system for a unit impulse input applied at time instant
t=1 will be

ta) 0

c) 1

by 0.5
(d) 2



87.

. Thetra

nsier =
f f\lnCtIUnS of two cnmpermatms aTe given llelOW

C1 = M _. 5+10

‘ s+10y ™7 3600
‘Which one of the following statements iz corTect?
{a) C, is a lead compensator and C,isalap com;)ensat

) !
{5 C, is alag compensator and C,isalead compensatnr
T

{e) Both C, and C, are lead compensators

{d) Both C, and C, are lag compensators

The asymptotic Bode magnitude plot of a minimum phase transfer function 3 h
10n 18 shown i

This transfer function has he figur

JE+4 el M dBidecud:
{a)} Three poles and one zero l'llt
Al

(h) Two poles and one zero wloe

(c) Two poles and two zeros a

o {radis)
Hlog =euly)

() One pole and two zeros ol
*_ 0 dRidecude

Figure shows a feedback system where K> 0.
The range of K for which the system is stable will

() 0<K<30
b) 0<K<«39

s+ 3 s+ 100
(c) 0<K <390

(d) X390

100

The transfer function is given as ———
8% + 208 + 100

This system is

(b) an underdamped system
{d) an unstable system

{a) an overdam:

(¢} a critically da tem

1 siglals plo,t)= A sin o,t and glw,t) are applied to X and Y inputs of a dual channel CRO.

gure displayed on the screen is shown below

gle,t) will be represented as A
1

= A sin o,t, 0, = 2m,

By
2

PR N

s

) qlet) = A sinat, o,

g

(e) qlot)=Acos ot 0,=

1

w|2

() glad) = Acos ot o,



70, The ac bridge shown in the figure is used to measure the impedance Z,
If the bridge is balanced for oscillator frequency f = 2 kHz, then the impedance Z will be

(&) (260 +jOI 2

(b (0 +j200) 0

Ui iftinr

)

(e} (260 -)200} 82
() (260 +j200) O
Common Data Questions

Common Data for Questions 71, 72 and 73:

Consider a power systemn shown below:

\’sl X Y

: Za ' <—-—2;_—-—-—>|
3 -

I Ix } Ir |

Given that:
V,=V,=10+j0.0pu;
The positive sequence impedance are £,=2,=0.
3-phase Base MV A = 100

Voltage base = 400 kV (Line to Line)
Nominal system frequency = 50 Hz

The reference voltage for phase ‘a’ is d
A symmetrical three phase fault ofeurs £ e of the line, i.e. point ‘F at time t,- The positive sequence
i U.004 + j0.04 pu. The waveform corresponding to phase ‘a’ fault
current from bus X reveals that de ymg de offset current is negative and in magnitude at its maximum
initial value, Assume egafive sequence impedances are equal to positive sequence impedances,
are three times positive sequence impedances.

{b) 9.667 ms
{d) 19.667 ras

e of the ac component of fault current (1) will be
(5) 5.07kA
(d) 10.15 ka

Instead of the three phase fault, if a single line to ground fault occurs on phase 'a’ at point 'F* with zero
Fault impedance, then the rms value of the ac component of fault. current (1) for phase ‘a’ will be

(@) 4.97 pu {6} 7.0 pu
(v) 14.93 pu (d) 29.85 pu



Common Pata for Questions 74 and 75;

AS-phase, 140V, 50 Hz, 4-pole, slip ring induction motor is fed

and the stator is vonnected to a variable resistance as show from the rotor side through an auto-transfurmer

0 in the figure.

EH:I: Induction Molnj:‘:@O

S0 Ha, Supply ‘

Aute Transtbormer

The motor is coupled to a 220 V, separately excited. de generator feedi
Two-wattmeter method is used to measure the input power to inducti
adjusted such that the motor runs at 1410 rpm and the followi in

W, = 1800 W, W, = —200 W

1xed resistance of 10 Q.
& variable resistance is
recorded

74, The speed of rotation of stator magnetic field with ct to structure wiil be

{a) 90 rpm in the direction of rotation, a0 in the opposite direction of rotation.

{¢} 1500 rpm in the direction of rotation (} Tpm in the opposite direction of rotation

75. Neglecting all losses of both the machi generator power cutput and the current through
resistance (R} will respectively
{a) 96 W, 3.104A (6) 120 W, 348 A

(c) 1504 W, 12.26 A (d) 1880 W, 13.71 A

.85 carry two marks each.

estions 76 and 77:

ity mA

T4 56 789
p— . TEY
W8, The charge stored in the capacitor at £ =515, will be

® 8nC (@) 12 “g
) 13nC @) 160



77. The capacitar charged upto 5 ks, as per the current profile given in the figure. is connected aer
inductor of 0.6 mH. Then the value of veliage across the capacitor after 1 s will approximam];::

{a) 188V (b) 235V
(e) ~23.5V {d) -308Vv

Statement for Linked Answer Questions 78 and 79:
The state space equation of a system is described by

X =Ax + Bu

¥y=Cx

where x is state vector, u is input, y is output and A = [g 12} ,B= |:0} ,C= [1 0].

78. The transfer function G(s) of this system will be

5+1
fa) {s+2) ®) ai(s—
g -
{e) -2
79. Aunity feedback is provided to.the above VY ake it a closed loop system as shown in figure,

For a unit step input Kt}, the steady s

"o o Gix) H:
by 1 _’“‘"{ % ) -
{c} 2 - ‘
d) = |
Statement for LinkedgAnswelQuestions 80 and 81:

the figure:

/ —

80. IfR =R,=R,andR, =R, = Ry, the cirenit acts as a
(a) all pass filter () band pass filter

{c) high pass filter (d) low pass filter



figure

Bl The output of the filter in § 80 iy given t .
? o the cireuit ;
i shown in

=z

The gain vs frequency characleristic of the output (v) will be
(a) By

e e,

Ak

rated load at a speed of 80 rad/s. The armature

resistance is 0.5 2 and the field winding is BO £2.

-82. The net voltage across the argiature siatice at the time of plugging will be

(@) 6V b 234V
{c) 240V (d) 474V
83. The external resis added in the armature circuit to limit the armature current to 125% of its
rated value is
(@) 31102 by 3180 -
(e} 15.30 < (dy 15.8Q

ted Answer Questions 84 smd 85
&n infinite bus at 1.0 pu veltage and draws 0.
stance is neghgible.

oustetor is connected to & pu current at unity
. Its synchronous reactance is 1.0 pu and resi

» excitation voltage (£} and load angle (8) will respectively be
0.8 pu and 36.86° lag (6) 0.8 pu and 36.86° lead

{¢) 1.17 pu and 30.96° lead (d) 1.17 pu and 30.96° lag

the ioad on the motor is increased such that the motor current

Keeping the excitation voltage same, !
increases by 20%, The operating power factor will become
(h) 0.995 leading

(&) 0.995 lagging
{) 0.791 lagging {d) 0.848 leading



ANSWERS
L) 2.4 3. (a) 4. 4c) 5.id)  6.(a) TAdy B {w) %@} 10.(q
.d) 12,05  13.%0) M.d)  15.0d)  16.(6)  17.da) 18.(8) 19.(d) 20 (4
2L.(c)  22.()  28.@)  24.th)  2E.(h)  26.(6)  27.(c) 28.(d) 29.(d) 30.(a
3L.(8)  32.(6) 33.(d) 346}  35.ta) 36.()  3T.(c) 38.(b) 39.(c)
4L (d}  42.(6)  43.(b)  44.(b)  45.(b) 4d6.(a)  4T.(b) 48.(c)  49.(b)

8l.(d}  52.(c) 53. (b} 54, () 55.(by  56.(d) 57.(b) B8.{c)

6l.(c) 62.(6) 68.@  64.(6) 65.(a) 66.(c) 6T.lc) 68 (c) () 170, (a)
71, (*) T2 (™) 3. (%} 4. (a) 75. () 76. (e} T7. {c) T8, (dy i) 80, (¢)
BL(d) 82.(d) 83.(w) 84.(c) 85 (d) L 4

XPLAN.

E
1. Network Graph of given circuit is

ATT
\}
®ﬁ§\@ NS ®

® (&)
trec cotree
Number ofghords @ as of tree = 2
Sinee there is no option which has a 2, so closest answer is 3. Hence option (a) is correct.

Alternately
Opening up curren and thort-circuiting voltage source, we have the graph as follows,
r"ﬂ'ﬂ’f_[ E’fd{‘ﬂ"—l
I 7 R
‘ Network Network
@ ®
@ Gragh
Thevenin's impedence, Z2,=238-j0.6670Q
is a combination of resistor and capacitor in series
For Minimum realization, Z,=R+ 1 = R+ ——1—
Cs juC
- R
(O]
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