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national interconnected grid :

~ Better load frequency control M
Same total installed capacity can meet
lower demands §

3. etter hydro / thermal / nuclear /
renewable co-ordination and energy

1. / Consider the followi
/ onsider the following statements for a large

1.
2.

conservation
Which of the above statements are correct?
((;1/1 1 and 3 only
(b) 1and 2 only
(¢) 2and 3only
(d 1,2and3

‘/A single-phase  transformer is rated
110/440 V, 2-5 kVA. Leakage reactance

measured from the low-tension side is 0-06 Q.
The per unit leakage reactance will be

5. Consider the following properties regarding

insulation for cables :

1. A low specific resistance D'&
2.  High temperature withstand
3.  High dielectric strength

Which of the above properties of insulation
are correct while using cables ?

{a) 1and?2only
(b) 1and 3 only
(¢) 2and3only
(d) 1,2and3

Which one of the following faults occurs more
frequently in a power system ?
(a) Grounded star-delta
(b)  Double line faults
(¢) LLG faults
J@  Single line-to-ground (LG) faults

% 3 i (@) 0-0062unit 6 ('/ The maximum  permissible time of
\/n;/ 6> C de-energization of the faulty circuit is
«Mﬁ’\:q/ \(y/ 0-0124/unit n \ME dependent on
e RS
(¢) 0-0496/unit R R as (a) Voltage of the system :
) Co 1S DJ (b) The number of conductors involved
(d)  0-1983/unit = ok (©  Load carried by the faulty cireuit

o

A concentric cable has a conductor diameter of

When the cable is subjected to a test press

of 33 kV, the maximum field strength will bA\S3

nearly
o
(a) 41,000V N 0:,5/
(b) 43,200V N N
(c) 45400V ¢
. 0)
(@ 47,600V s =

Radio influence voltage (RIV) generated on a
transmission line conductor surface is not
affected by

(a)
(b)
(e)

System voltage -
Corona discharges on the conductors
Rain

1 cm and an insulation thickness of 1:5 em gt

Fault current and its duration

/ Which one of the following is used for

communieation with the aim of achieving high
figure of merit in HVDC circuit breakers ?
e

N (a) Oil interrupter _
g (b) Air interrupter .
= (¢) Vacuum interrupter _

SFg interrupter

\%%)_(d)

9. /' Which of the following buses are used to_form
bus admittance matrix for load flow analysis ?

Load bus

2. Generator bus

3. Slack bus ”%‘
(a) 1and2only

(b) 1and 3 only

(¢) 2and3only

Nearby radio receivers
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X "‘5'&’ Vg 3
a 3-phase, 60 Hz, 500 MVA, 15 kV, 32-pole }%‘he i;—v, characteristics of a thyristor is a
3 hydroelectric generating unit, the values of straight line passing through origin with a
Dsyn and vn will be nearly QATTY 6 © gradient of 2-5 x 103, If Pg = 0:015 watt, the
(a) 754 rad/s and 47-6 rad/s S5O 6D value of gate voltage will be nearly
(b) » 377 rad/s and 46-7 rad/s 2 (a) 50V Vg + T = © >0\S
377 rad/s and 236 rad/s \0 ’l«* \9/ 61V
(d) 754 rad/s and 236 rad/s A vg(@-s i‘\t}) Vo = -1
: : . 9 0fo\ T
The methods adopted for improving the d 85V v o TR A
steady state stability of power system are 16, A single-phase 220V, 1kW heater is
1.  Quick response excitation system - \U\ r connected to half wave controlled rectifier and
2.  Higher excitation voltages ] {T} is fed from a 220 V, 50 Hz ac supply. When \{ {Iﬁ
3. Maximum power transfer by uséxc‘bf W he firing angle a = 90°, the power ahsorbed 23
series capacitor er reactor qay the heater will be nearly
(a) 1and 2 only )ﬁa / (a) 1000 W )
(b) 1and 3only 5 (b) T750W W
(¢) , Zand 3only + (¢) 500 W
\9/ L2and3 . @/ 250w
\_12./ The C system uses / When we compare the half bndge converter
( Rectifier station at sending end and L@W
inverter station at receiving end 1. The" maximum collector current of a full
(b) Inverter station at sending as well as at bridge is only double that of the half
the receiving end bridge.
(¢)  Rectifier station at sending end as well ‘y Full bridge uses 4-power switches
as at the receiving end instead of 2, as in the double bridge.
(d) . Inverter station at sending end and \}/ Output power of a full bridge is twice
rectifier station at receiving end that of a half bridge with the same
input voltage and current.
Which one of the following is not required for Whick of the above statenionts dreeovrect 2
Power diode ? (a) 1.2and3 (ﬁ_\l o0\ ‘J + "'L
(a) High speed operation «~ ——— {
T e (b) 1and2only Q.
~by" Fast communication -
(¢) Small recovery time (¢}  .1and 8only &@- J - J}"
(d) Low on-state voltage drop =~ \Sd')/ 2.and 3only "L/y« : 4 -
’\IVA single-phase  fully controlled bridge
/ The reverse recovery time of a diode is converter is connected with RLE load
= 3 ps and the rate of fall of the diode where R=5 Q, L = 4 mH and E =50 V. This
curreit is di = 30 A/us. The storage charge converter circuit is supplied from 220 V,
dt ’ 50 Hz ac supply. When the firing angle is 60°,
Qgg and the peak inverse current Izy will be the average value of the load current will be
respectively nearly =
ey~ 135 uC and 90 A Aot 8% 12:2 A eE
(b) 270 uCand 90 A 3 98 A e
(¢) 270 uC and 60 A () 64A 7;1!‘3« cw
(d 135 uC and 60 A 38 @ 42A )\ iy ¢ 7"’\;1/
VBY-S-ETE }9:# m $4.% (3-D) O ‘%f\ g\
¢ WAL -
SN % A® W QAY _\®
)4/{@\ s A S
/b\‘)\ 7 N\ 2 ok M

e 50



-

T2

@»q

e

\y./Consider the following statements regarding

ac drives :
1. For the same kW rating, ac motors are
20% to 40% light weight as compared to

dc motors.
2. The ac motors are more expensive as
compared to same kW rating dc motors.
3.  The ac motors have low maintenance as

compared to dc motors.
Which of the above statements are correct ?
S —————

(a) 1and2only

(b) _ 2and 3 only
Lland 3 only

@ 1,2and3

N ) A 3-phase induction motor drives a blower |

where load torque is directly proportional to
speed squared. If the motor operates at

N 1450 rpm, the maximum current in terms of
«S rated current will be nearly ~ ol N'L A,
(a) 22 Y olif
o b) 34 s s% \o‘»@i,;
(c) 4 6 \%/ A
(d) ¥ K

Consuier the following statements :
SMPS generates both the electromagnetic
and radio frequency interference due to
high switching frequency.

2. SMPS has high ripple in output voltage
and its regulation is poor.

3. The output voltage of SMPS is less
sensitive with respect to input voltage

variation.
Which of the above statements are correct ?
(a) 1and 3 only
(b) 2 and 3 only B\
(¢) 1and2only
(d) 1,2and3
/@Consider the following features with respect
to the flyback converters :
1. It is used mostly in application below
100 W,
2, It is widely used for high-output
voltage.

3. It has low cost and is simple.
Which of the above statements are correct ?

(a) 1,2and3
(b) 1and 2only b
(¢) 1and 3 only
(d) 2and3only
VBY-S-ETE (4-
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23. Consider the following statements regarding

the function of de-de converter in a dec motor :

1. It acts as a regenerative brake,
\/ It controls the speed of motor.

\/ It controls the armature voltage of a de
motor.

Which of the above stateménts are correct ?

(a) 1and2only £z MUQ
(b) 1and 3 only
(¢) 2and 3 only A
(d 1,2and3
24. The power supplies which are used

extensively in industrial applications are
required to meet

j & Isolation between the source and the
load

High conversion efficiency
3. Low power density for reduction of size

D and weight

4.  Controlled direction of power flow
Which of the above specifications are correct ?

(a) 1,2 and 3 only

(b) 1,3 and 4 only

(¢) 1,2and 4 only

(d) 2,3and4only
Directions : Each of the next six (06) items consists
of two statements, one labelled as ‘Statement (I)’ and
the other as ‘Statement (II). You are to examine
these two statements carefully and select the answers
to these items using the codes given below :

Codes :

(a) Both Statement (I) and Statement (II) are
individually true and Statement (II) is the
correct explanation of Statement (I). '
Both Statement (I) and Statement (II) are
individually true, but Statement (II) is not
the correct explanation of Statement (I).

Statement (I) is true, but Statement (II) is

(b)

(c)

false.

(d) Statement (I) is false, but Statement (II) is
true.

D)
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. 25. 7 Statement (I) :
Soft iron does not
' permanently.

Statement (II) : £,
Soft iron has no retentivity.

26. ~Statement (I) :
Reaction turbines are generally used for sites
with high head and low flow.

Statement (11) : O\
Kaplan and Francis turbines are reaction
bines.

27. ~Statement (I) :
One can formulate problems more efficiently
in a high-level language and need not have a
precise knowledge of the architecture of the

' computer.

Statement (1) :
High level languages permit programmers to
describe tasks in a form which is problem

oriented than computer oriented.
}/Statement (1 :
Sign magnitude representation is generally

used in implementing the integer portion of
the ALU. C\
Statement (11) :

In sign magnitude representation there are
two representations of 0

. FI)
-
When a non-linear resistor, i series with a

297 Statement (1)
linear resistor, both being non-inductive, is
connected to a voltage source, the current in
the circuit cannot be determined by using
Ohm’s law. b
Statement (II) :
If the current-voltage characteristic of the
non-linear  resistor is  known, the
current-voltage characteristic of the series
ircuit can be obtained by graphical solution.

Statement (I) :

Soft magnetic materials, both metallic and
ceramic are used for making transformers
core, whereas, hard magnetic materials both
metallic and ceramic are used for making
permanent magnets.

Statement (II) : C\

Magnetic materials, both metallic and
ceramic are classified as soft or hard
according to the magnetic hysteresis loop
being narrow or broad.

VBY-S-ETE (5-

retain magnetism

What are the values of k for which the system
of equations

=
(3k—8)x + 3y +3z =0 ,60(,\3\35('31 .
3x+Bk-8)y+3z=0 x
’y % Py o
3x+3y+(Bk-8)z= 10 -

has a non-trivial selution ? %
@ k=22010 e > >
R L
a3
PR CIRTURMN ) WA\
(c) k=?’?,'3- ,5\4/\%
o —aul 4 ")"\{S
@ =2 LIS %
3
O .
3($ N

-5 i
then AA* will be

(where, A* is the conjugate transpose of A)

£

\y./ If y = 2x3 — 3x2 + 3x — 10, the value of A3y will
be

(a) Unitary matrix
(b)  Orthogonal matrix

_can
(d) Skew Hermitian matrix \

{(c) Hermitian matrix

(where, A is forward differences operator)

(a) 10 6’1'1—’ G Y __\ '3 P
b 11 ol L
€ 12 s >
@ 13 \

D)
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34,7 The solution of the differential equation e solution of the partial differential
42 g . uation
2 A’y. y -
Z X —x—Z+y=logx is = =
%/ — @ dx? dx Q ) x2%+y2%=(x+y)z is .ﬂy )13
(a) y=(c;+cox)logx+2logx+3 o"_;\ (11 G 8
w - F[Sx2, -"1]=0 i S
/ (b) = (c; + cx2) log x + log x + 2 ¢ 4;&/) X'y '8 =
X N
@"n () y=(c;+cox)logx +logx +2 &y ’ b)) f _1'_, ﬂ]:ﬂ ')\L
] T e S
( y=(cy+cologx)x+logx+2 \C\XN2 1 1 3 Q‘JE%
: N —— I _ )
\»03?’ ) \Z D—\r\) 1 1 1 xy :
. N
The area between the parabolas ¥ 1 D
@3‘( ?yyz =4ax and x?=d4ay is 2 The complex number [;’ = 1] is . "\95)
_1 -
@ 2g2 & 1 T . :?,
3 \63’)‘(*\'2_;3( (a) E[ms;usm—) kﬁ/ %-V\
b a2 Neo 1 e 65 _n AT
3 y{} E CO E +18In E %
(o]
16
(e) =3 a® (c) 1 (cos 7+ isizk:) C/\ e
(d) 1?7512 E"\'\ 2 (d) %[ms%ﬁsin%] N\
(1™ 2 \80) 5 °
39, Ifn is a positive integer then,
: . o 2\
The volume of the solid surrounded by the (V3 +1"+(J8 -0" is g -
surface (a) 2" sin nn i N \’1.}
. 8 B o
x\2/3 (218 (23 < A
S L M i
o
is / 201 opg D o = \
47 abe
(a) LA 3 n+1 _Tt
35 PN il ol 8 ﬁ{oas[%*'%
(b) Z_b; 5\ ¢ / e nature of singularity of function
\ N % x _ ; - 11'_ . \
© 2r abe, N /’l/ #2 T\ cos z —'8in z R ik S—‘{E’m;.(
35 \// (a) Removha%]e singularity
B abe g (b) Isolated singularity
( 35 eé_-\—’ &5 ) | Gimplepole /
()DL" (d) Essential singularity
SN '
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41. IfXis a discrete random variable that follows | 44. Which material possesses the following

Binomial distribution, then which one of the G\ properties ?
)_. following response relations is correct ?  Shining white colour with lustre

ey n—r FUNYS * Soft, malleable and can be drawn into
(a Pr+l= 1 P(r) \D‘Bi 5 wires

A\ D s Poor in conductivity and tensile

®» Pr+1)=2 P Lgfas p strength

q L ¢ Used in making alloys with lead and

6‘\ NN N

— \ copper

Q’(}) (e (r+1)= = P( 1) X ¢ Used for fuses and cable sheathing

(a) Silver
(b) Tin b
(d Pr+1)=
i & (© Nickel
(d) Aluminium
42, the probability that an individual suffers a 5 ) o i, be
bad reaction from a certain infection is 0-001, | = . 8 eaturalion magx?etlzat.mn o F9394,
) Iy given that each cubic unit cell contains
what is the probability that out of 2000 8Fe2* and 16Fe® ions, where Bohr
1 individuals, more than 2 individuals will magneton is 9-274 x 10-24 A.m? and that the b
suffer a bad reaction ? unit cell edge length is 0-839 nm, will be
1_5 p( X 72) N\ (@) 125 x 105 A/m AL
(a) 2 32 \? l)i,_ =, \ /2 &q \ <
\,?(o’\fo)’ (b) 5x105A/m o B
5
b 12-— - =7 )\\ (¢) 10 x 105 A/m =&
e - 7\ /\ . e/"” \ — 3 <
\y/l 5 N N \\ @ 20x10°A/m
Tk
£ 46. Consider the following applications of the
(d) . ( b\-s;glﬁ“fa 9, Q_matena]s
e? NT= byl @ \~ e - ¢ °\ Bismuth strontium calcium copper
=D oxide used as a high temperature
' et R - r -—e’l superconductor
43 atariae il L AL apaes, Exbesuss s Boron carbide used in helicopter and
uninterrupted over the entirety of the tank armour
specimen; under some circumstances, they * Uranium oxide used as fuel in nuclearb
reactors
have flat f: d tri
FEAETNR HOSCRAE tapwiar: goatiotria e Bricks used for construction
shapes, are called xXO a) The materials used in these applications can
'> (a) Anisotropy AS @ be classified as
b (b) Crystallography - &) sCaramis s~ O
) oS (b) Constantan \\4 o
(e) Single crystals A]gv\'_z’ (@) “Mngaii
(d) Crystal system = 3,( (d) Tantalum
| o 3\ CLD%?/

N\ ABY-S-ETE g e RS P (R=D) |- p A oy
2% _ ® 3 "3 W . k AT J”"( ET'“*‘*'
9\\ ToS X X\ wi- « gl_,

8L V=2






