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TEST BOOKLET
Paper - 11
- (ELECTRICAL ENGINEERING)
~me Allowed : Three Hours | Maximum Marks : 300
INSTRUCTIONS

1. IMMEDIATELY AFTER THE COMMENCEMENT OF THE EXAMINATION, YOU SHOULD CHECK THAT
THIS TEST BOOKLET DOES NOT HAVE ANY UNPRINTED OR TORN OR MISSING PAGES OR ITEMS,
~ ETC.IF SO, GET IT REPLACED BY A COMPLETE TEST BOOKLET.

9. Please note that it is the candidate’s responsibility to encode and fill in the Roll Number and Test
Booklet Series Code A, B, C or D carefully and without any omission or discrepancy at the
appropriate places in the OMR Answer Sheet. Any omissionldiscrepancy will render the Answer
Sheet liable for rejection.

3.  You have to enter your Roll Number on the
Test Booklet in the Box provided alongside. 0 Q \ l5 ( g

DO NOT write anything else on the Test Booklet.

4.  This Test Booklet contains 150 items (questions). Each item comprises four responses (answers). You
will select the response which you want to mark on the Answer Sheet. In case you feel that there is
more than one correct response, mark the response which you consider the best. In any case, choose
ONLY ONE response for each item.

5. You have to mark all your responses ONLY on the separate Answer Sheet provided. See directions
in the Answer Sheet. :
6. Allitems carry equal marks.

7. Before you proceed to mark in ﬁhe.Aaner Sheet th - : : :
P mhave to fill in sc S e response to various items in the Test Booklet,

some partwulars ’in',the Answer Sheet as per instructions sent to you with your

filling in 311 your responses on the Answer Sheet and the examination has
 over to the Invigilator only the Answer Sheet. You are permitted to

yend: the TestPooklet at thq end.

RS MARKED BY A CANDIDATE.
y question. For each question for which a wrong answ
m_aif?'wmhatquesﬁonwinbed i

as a wrong answer eve ok i ;
as above to thatque.ﬁo:‘fm of the given
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1' A small region of an lmpure silicon crystal 8.

- with dimensions ‘
125 x 10% m x 10'3m>< 10 m has onl}’the
ions (with charge + 16 x 10’19 C) present with

—

a volume denslty of EéOi?m3 The rest of the

crystal volume contains equal densities of
eleﬂmns (with charge — 1.6 x 107"? C) and
positive ions. The net total charge of the

PR e - A
“‘,"‘“““_ Lﬁia \of&w '

(a)) 38x 1078 (9]

b 1x10°C |
@© 15x10°C 84
i) s 206105 C .
; Thecufrentwaveformiéshow’nintheﬁgure
by below What is the average value over the
‘ ‘txmempervaloflto7ueonds? .

1 di
What are the unknown currents iz and 73
. - : ﬁ re

respectively for the circuit shown in the 118

below ?

'(c),- 18Aand 9A

' (d) 9Aand18A

‘w.-ah' i

4. Whlt is the current delivered by the 0V

sﬁmmthemmuftshmbelw?
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The following cireuit shown in the figure hasg a|#7. In the circuit of the figure shown below, the

voltage source and a dependent current |
source. What is the Thevenin equivalent

resistance at Qermmals a-b? AN

source voltage is 100 V, the reistahce is
10 kQ, and the cabacitance is 0-005 pF. In
‘how much time can the'capacitor voltage be
discharged to 5 V after the switch is turned to
position 3 ? ’

ij;[@)  CRve=E 2 F'

\

6. An experimental clrcult as shown ‘in the |
figure below has the vanable resi%'ﬁor RL
which 1s ad,)usted to the value of{the load

.,f

power ? .
< oo 8

Ry = 3010,
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9.

A cross-sectional view of a Printed Circuit
Board (PCB) consisting of two conducting

lands on the surface of a dielectri % rd,

above a reference . ground plane is shown
in the figure. The three-conductor system
characterized by a partxal capacitance scheme
is also shown For the multiple conductor

system, what is the capacitance matrix [C] ?
2nf o

(c)

12. A

series

circuit composed with
urce

combination of sinusoidal voltage 50

Vg =3 cos (100t —3°) V, a 500 Q resistor, 2
30 mH inductor and an unknown impedance-
What is the value of unknown impedance (Zy)

if the voltage source delivers maximurl
average power ? , @
j30 Q

(a) 500 - ,
(b) 500‘+j30Q \x(o’
g fSOO—jan 30*‘{3( it
(d 500 +j3Q

thch one of the followmg is used to protect
the Md galvanometer against
c er currents ? .
B
A pressure coil in senes’)ﬂ
A current coxl mMel X
Areslstance 1n senes Y
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A simple s}ide wire is used for measurement
ofcurrent in a ,circ‘?it' The voltage drop across
a standard resistor of 0-1 Q is balanced at
75 cm. What is the magnitude of current in
the circuit if the standard cell emf of 1.45° Vis
palanced at 50 em ? i | '

J’ﬂ/ 2175 A

16-

T

b 10-87A ‘
| Ec) 966 A G T
| @ 483A bhal

which one of the following methods is not
used in measurement of high resistance ?

(a) Direct deflection method.
(h) Megohm bridge method

(c) egger method
vﬁfp/}}felvin double bridge method

18, Which one of the following is‘intended*for..the
rapid measurement of the winding resistances

17.

of machines and transformers ?
a) Direct deflection
(b) Wheatstone bridge R :
(c) 'Megger)[ o
Kelvin bridge ohmmeter

19. A highly sensitive galvanometer can detect a |

current as low as 0:1 nA. This galvanometer is

1 kQ. The input yoltage ,ajgpljed tothe____ B
1s 20 V. What is the smallest change in

resistance which can be detected, 'IUf the
resistance of the galvanometer can be

‘neglected compared to the internal resistance
of the bridge ? Lo
(@ 10mQ s LU
b) 10pQ

Sy

21.

—

22.

Ao ol
)
‘280 -
T

~ 20mQ

used in a Wheatstngn thieg
Each arm of the bri AS A resi ce of |

\*MS VS
-——-——_-‘—_‘
2=

-—
—

1 +5

¢
REAGT
A regular Wheatstone bridge is used to
measure high resistance. The bridge has ratio

arms of 10,000 © and 10 ©. The adjustable
of 10,000 Q.

arm has a maximum value A
battery of 10 V emf and negligible resistance
is connected from the junction of ratio arms to
the opposite corner. What is the maximum

resistance that can be measured by this
arrangement ? Y Ll

\0 M

(@) 10k

(b) 10 MQ i SR
.'/{cef 100 kQ \ o%- S 3

(d 100 MO \w\%ﬂwg \

A resistance of approximately 3000Q is
‘needed to balance a bridge. It is obtained
on a 5 dial resistance box havfg_g’s_iéﬁs_ of
1000 Q, 1000, 109, 1Q and 0-1Q. The
measurement is to be guaranteed to
0-1 percent. For this accuracy, how many of
these dials would it be worth to adjust ?

L) 2997 Q03003 Q

|

(B). 3000 Cta 3006 Gk~ L5 e Ll g
- (© 2994qu§@§39 K b s
@
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Consider the following statements :
1. Carey Foster bridge is used for
measurement of capacitance in terms of
a standard mutual inductance.
Heydweiller bridge is used for
measurement of mutual inductance in
terms of a standard mutual inductance.

Which of the above statements i¥/are correct ?
(a) 1onl ‘

24.

A

(¢) Both1land2

/(da)/ Neither 1 nor 2

A benchmark program is run on a 200 MHz
processor. The executed program consists of
1 million instruction executions, with the

ST

25.

following instruction mix and clock cycle

count : % bk
, - |Instruction | ., . :
Instruction Type Count Cycles per |
| (Millions) |Imstruction |
Arithmetic and i 3 3
logic 8 ; g
Load and store 4 30
Branc_h 92 _‘__' 4 :
Others PR 3 :

What is the effective MIPS 1
(a) ;’ 90‘ o .": ,’? %

}'J S, pute“’

28. Which one of the following statements 18

correct for machine parallelism ?°

(a) It is a measure of the ability of the

processor to take disadvantage ©
instruction-level parallelism.

M) It is determined by the frequency of tru(;.
' data dependencies and procedura
dependencies in the code.

(c)
instructions that can be fetched and

It is determined by the number of

executed at the same time and by the

- speed and sophistication of the
mechanisms that the processor uses to
find independent instructions.

It is determined by the time until the
result of an instruction is available for

.~ use as an operand in a subsequent
- instruction. :

¢

-

29.
: a .'cac_h,e' memory - consisting of |
‘B blocks, and a block size of 32 words.
te the number of bits in the majy
; address ‘using ‘dirgct-x_xzapped céche

¥

(8
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)

ich one of the follow'. T T :
s orrect for atomic data ? 4 ements igs

Aggregz}tion of atomic and composite
data. into a set with defined
relationships are validated.

(a)

(b) :
a single structure with an identified key

is validated.

Homogeneous combination of data into
a single structure with an identified key
is validated.

It is a data that consists of a single'
piece of information; that is, they cannot
be divided into other meaningful pieces
of data. ol

Consider the four processes P, =6, P, = 8,
Py=T, and P, = 3 with the length of the CPU
purst time given in milliseconds and all four
processes arrive at time 0. What is the
average waiting time for these processes with

the shortest job first algorithm ?

32

(a) bHms
(b) 7ms
(c) 9ms
@ 11ms

Lo A E
33, The processes that resigg' in main
memory and are ready to ex
are kept on a list calle Teady queue.
Then, this queue is gene‘ral}y stored as' '

are

(a) adouble ended queue
7 a priority queue
(© alinkedlist

(d) adouble ended llSt , '

When a process creates ' n
the fork() operation,
s s

Heterogeneous combination of data into |

and waiting to execute | |

35. Consider the following statemex;
ts regarding
thread pool : e

1. It is to create a number
process startup and placéoihtg;le ?ﬁ:oat
pool, where they sit and wait for work :

2. A thread pool limits the numbér. f
threads that exist at any one point éu:)d
this is particularly important on
systems that cannot support a large
number of concurrent threads.

3. Once the summation thread is created
the parent must wait for it to compl'eté
before outputting the value of sum, as
the value is set by the summation

thread.
4. It allocates memory and initializes a
new thread in the JVM. i
Which of the above statements are correct ?
(a) 1and2only
(b) 3and 4 only
(¢) 1and 3only
(d 1,2,3and4
36. Which one of the following is used for
recognizing the magnetic encoding numbers
printed at the bottom of a cheque ? g
(a) Optical Mark Reco_gnition f ‘
(b) Magnetic Ink Character Recognition
(¢ Barcode Reader
(d) OptlcalchamcterRecogmtmn .,.:—' :
37. Consider the following statements reg

biasing of p-n ;](uixcho:}f S
1. The depletion
forward vol
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o — 8100 99'\::'?—@/
o o __f’_... _;‘!’_'9;0,/',5

88. Which one of the following is the correct ®t)
representation of Boltzmann diode equation 42. If a transistor has the value of ‘common base
with standard notations ? (where I is the current gain 0-98, then what is the value of
diode current, V is the bias voltage, and Vi i 13 ~ common emitter current gain ? ‘
the thermal voltage) N w ) R | ;
= -34S
o I=lje"™T -1 £ 49

i AL @ 51
43, | 'ﬂwjunctidu FET is a three terminal
\_’——_

v
© I=Iyjle "Vr_3 , ‘,7(!9’ voltigaeontroﬂedvoltagedewce
)ﬁﬁ) eprrmtemtroﬂedvoltage device

@ I=Ije "™“Ti1|

39. lbewmmonemttermﬁgmhonumdg% £
uaedduetoxts Y el TR . ! i
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which one of the following is the correct |
46. Consider the following statements
regarding

4 symbol
clf;"lll‘t? ym representation of \_p_-ch\~_, FET amplifier configurations :
JF/. ' 1.  For common-source and

conﬁguratlons, Rin = R;||R,,
be selected to large,

design.
D 4 . For the common-drai conﬁguratlon
: : the voltage gam 1s/gfenerally less than
unity or nea,r umty

For the common-gate configuration, the
current gain cannot be larger than

@ G . unity.
S , Which of the above statements 1s/are correct ?
(a) 1 only : '}
5 (b) 1and2only | |
(c) 2and 3 only
(d 1,2and3 '
L 47.  An amplifier has a bandwidth of 500 kHz and
b G 1 \ voltage gain of 100. What is the amount of
S s ) ‘negative feedback if the ba.ndwxdth is
¢ iy X : -\extendedto&MHz? e,
e Ral (@ 80 ' abibene L,
SROET SRR RO v il
&N - Joe 3(”/ 0'09 sl i{:; '
it SR y 'ODOQJZ,‘;"' b Sk 2
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50.

51.

o electrons of conduction and on their |
{9 mobility ' : i s S
32 oih
_~<a_(c) concentration of both electrons and
protons % o
(d)  concentration of electrons only
>2.  The classical theory of the diamagnetism of"

the bonded electrons in a free atom was
elaborated by

(a) Langevin diamagnetism
(b) Larmor diamagnetism
(¢) Lorentz diamagnetism
(d) Thomson diamagnetism

point ? . \tb‘l 2 ;
(a) Sinter % //
(b) Squid 0;7
(c) Josephson Junction
(d) Stripes
54. Which of the following are the mixtures of
materials used for Eh&ﬁ@%s_which
appear between the trolley and the trolley
cable in the electrical traction of high braking
power ? [ ‘
(a)  Silver, Electrolytic copper, Lead with
Zinc and Aluminium
Silver, Copper, Bronze with Beryllium
- and Cadmium ' .
(¢)  Silver, Copper, Lead with Zinc anq Gol<9t_
(d) Silver, Electrolytic copper, Bronze with
Zinc and Gold X

MNGY-D-ETE

Which one of the following is the process of
heating a material to just below its melting

-
B

\
L

The property of periodicity Tin cry;‘t}?l*
structure is repeated in three dimensions. e
Rositive ions occupy the corners of a cube as,
well as the centres of the cubic face. Then
these crystals are called
kaJ~ Face-centered cubic crystals
(b)  Body-centered cubic crystals ¥
()  Halite-centered cubic crystals

(d)  Rock-salt-centered cubic crystals

The electrical conductivity depends on
(a) the volume concentration of the holes
and on their mobility

the volume concentration of the

55.

56.

57.

58.

59.

o A o o TRy SRV
2 @)@'@7*71;

Which one of the following is the element
exhibiting (antiferromagnetism , at room
temperature ?

(@) Iron %
(b)  Nickel
(c) Chromiuim

d)
Electro-op ic devices that emit radiations of

different colours are called

(a)  Opto-couplings

(b)  Photoresistors

(¢)  Light emitting diodes %
(d) Void generators

The phenomenon where superconductivity in
a material is suppressed by exceeding the
maximum current the material can conduct
(Jo) or the maximum magnetic field it can

withstand (H,) is called
(a) Sinter

(b) Quench

(e¢)  Stripes

(d) Proximity effect X

Which one of the following corresponds to the
variation of the rotation frequency of the
electron when the external field is applied ?

(a) Langevin frequency
ﬂ)j ~ Lorentz frequency

(¢c) Thomson frequency

(d) Larmor frequency

Which one of the following agents is ap
intrinsic agent that influences conductivity in
electro insulating materials ?

(a) Humidity
&by * The nature of the dielectric
(¢) Temperature ‘

(d) Pressure

A semiconductor indium phosphide materjg)
behaves as an insulator at

3> high temperature
(b)  medium temperature

(¢) - normal room temperature
(@ '

very low temperature
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The general solution of the system

(I,X4+2X5=0

\'1‘2x5=>0
18
(i 11%) (_H\
g 5
2 _13
o 3
@ X=af 2/+p &
3 3
1 0.
0, Ay
(b)
(c)
(d)
|
e LA
"ovo.ere

2o, g
6 l{ ’L”f_ "
| 62.
63.

—

s TR | i
If the eigenvalues of the matrix A = (5- "'3 ; : |
are 3 and — 4, then what is the value : m ;6
(a) 6 — 30 -\"lm t:-—\'L
by 1 ’ S 8 , ‘.‘ :
(c) 8

Ifz-ﬁx+ct)+¢(x ct) then 2
at

2 : *’C_..P- (')L—{::H:) -t.
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65. The Fourier series representation 68. What is the root of the equation
fGe) = G is .xsmx+cosx Ouptofourdeclmalplaces'7
. - mM, T<X<2n s @\A'JU\
(@) 27689 2+ Ly -
S @) -3 2§ wsn-Dx ® 27780 e
: 4. x - . Yy :
i e (© 27498
S DX er0<x <2n (d) 27984
n=1 n : '
®  fx)= 3" _2 2 Iu Which one of the following is the ’Qener b
‘ 2 ==k @_@,;ng 'mtegral of the linear partial differentiz
« 7= ‘ L °quatlon(y+xz)p (x+yz)q (x2 y2)?
Ny s Z L forOst21t
grdeie ﬁx)-__E % “cos(2n - 1x | F(xz—yz—zzxuy) o X
£ )‘l.v‘(2_ll"-—1)4 & k} % F(!2+y2 22 xz+y) 0 '”
' m",‘dn'n‘hg"{‘s ' _ﬂwﬁ\f’ iF(xz-f-yz—zz zy+x) 0

% ~Fo¢J— ASimttesn
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1 .(-/J\}(b) 5 L8
g L8 ' c
| J")/ 35 5. ,‘r)_g -
2

“’jl i With no damping, t the syste;n output
- eﬁﬂoscﬂlates with constant ﬁ'equency and
._jl

A < = —e g~
< L | SR TR

[} I Taw

g If the average number of claims handled daxl |
* py an insurance company _i8 5  what 76. Which error-time graph is e

roportion of days have less than 3 claims 2 | followingi Y : 5
gssume that the number of_‘_«Tal'_}?ﬂ\on '° i mw 3

different days is independent.

37¢° -S Ll o
(a) 2 S +L e &Sl
8% Wy ;. il
3lels i s

|L o L4

2 T
39¢~°

(d) g

A negative feedback system has a forward v %

path ga_gg_qf_lg,@nd_&l feedback M ® |

0-15. What is the overall gain of the system ? E

(a) 5 ; i Gy T3 = i
(b) : B
(c)

(a)
73.

74. Consider the following conditions for a second
order system when subJect to a unit step
RIBRBRIES RECr oy w S ESRN =4

nput; i) [F A e vl poge SRR R i
1. With critical dampmg, there ‘Are, Bo {1 1.5 @ i g I IE"O’-' BERLR & DI

oscillations. & =

\ ariable amplitude. ‘ S Ry %
/3~ ith overdamping, the outpuj__tnkes‘if:- @ CEL
longer time to reach‘tlie stead -stahe’-:,’ : e
@ value.: | o U ]S e e
_/Which of the above condmons is o [ 17 TR Y
correct ? o e )
Aa) 2 and 3 only "-;
®) lenly - = f—
@ 2ronly " I Ji
@
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78.  Which one of the following steps is correct
while plotting an open-loop bode diagram ?

(@)  Transfer an open-loop TF into a
constant frequency form.

(b)Y For the low-frequency aS}’T’ﬂI_)tOte’~ if
there is only the proportion 11n_k, one
should plot a»hg_r_i_z»onrtjlﬂl__l_i{lg with the
amplitude valuel- 20 log K (dB))

:)()/ For the high-frequency asymptote, one
should change the slope of the
asymptote in every break frequency T
for every link. Ty

TR

(d) Compensate the asymptote to get the
precise constant time characteristic
diagram.

79. For the closed-loop transfer function as part of
necessary conditions for the stability of linear
feedbac system, the characteristic roots must
satisfy the following conditions :

1 No nil solution

2 No conjugate pure complex roots W

3. All the real roots must be negative
T 2 - —

Which of the above conditions are correct ?

(a 1land2 only

M) 2ands3 only

1 and 3 only

(d 1,2and3s

80. The Routh array of an open-loop transfer
function of unit negative feedback control
System is as under -

i i1 12

a? e 8(1 + k)
s’ (32-4ky3 0

o) i) e

The system is stable and.unstable when the

ValueP_Qﬁk’_respe'ctive‘ly are S |

(@  15ang 6

(b)_6 and 12

(©) | 12.ang 6 :
d S A
) 6and15 by A4
MNGY-p g Lot
(14 -

st *'62.% 12 24
i e 5

St

81. Consider the following table wherein three
typical acceleration input signals are fed }11:0
various system types where ‘R’ represenlts t ‘;
amplitude of the input (note the situation o
acceleration input) and ‘K is the open-loop
gain of the time constant type. What are the
steady-state errors in place of A, B and C .
respectively in the table ?

i Typical input signal
System Step Ramp Acceleration
pe x(t)=R | x(t) = Rt x(t)=%t2
0 L A
1+K o
I 0. B @ |
o RN
L2 > RiK and 0
(b) o, R/1+K and 0
(© 0,R/K and
(d 0,R/1+K and
| 82.  Which one of the following is not a method to
reduce steady-state error of a system ?.

(a) Increase open-loop gain 4
\\,(;b‘)_/' Limiting system types |
(e) ° Feed\fo\rward control
(d) ~Compounmﬁfrol
Consider the follo

Wing statements related to
root locus : ; ' i

- 1. The number of branches of the root.
locus equals the numper of closed-loop
: poles ; T
2. The root locus is Symmetrica] about the "
real axis. |
3. ' The root locus approacheg straight |
3 ines
as asymptotes as the locus 5
% g | ; PProacheg
Which of the above Statements are col‘l;ect ?
(@) 1and 2 only LA | :
. () 2and 3 only | ¢
(). land3 only i : &
e e SEICR="5

A-)- ..

o

AESL S BRSO,
b 2 Rt A
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84

le - PN
rad > HeF
Consider the following visualizing lead | 87. The ObJectlonnble audible
. hi
compensation representation ‘ﬁ‘equency the core LIGRMIR: ummmger. luundmd i;
yersus gain crossover frequency : \ magnetostriction is minimized by P
M (dB) , (a) decreasing flux density
‘ B : (b) increasing flux den&lty '
C ' ] ,(.e)/ use of sfacking lahinaﬁom
- ] ,
0 H il (d) useof silicon-steel sheets
= A
! ! / 88. The ldeal tWO‘Wlndlng transformer pnmary
vitimil] “and second
Which of the above curves is/are a zd 9y 28‘;3’ ;Tnsdm:t:” Nlt;aioo T
compensator ? 2= a mu coupling
e flux described by the parabohc functxon
i b(t) =—0-05(t>—2t) Wb. ~ The  primary
. (b~ Bonly terminal voltage is e Y‘Léi" 2
© Conly @7 10— 1) Volts . 8
@ BothAandB (b) - 10(t—1) Volts ;:,3(.\",& -
(¢) 20(t—1) Volts ;
Isolating transformers are commonly used in (sl 20(t 1Y olts
many types of electric circuits for the purpose | : ,
of 89. A 345-kV transmmsmn hne feedy ‘am
(a) blocking alternatmg current ignal‘v : J
between the clrcults _ : '
(b)  blocking altematmg current 51g‘nals
while maintaining direct current i
continuity between the circuits ‘
Sy blockmg direct current s1gnals while |
mamtrémmg' albematmg ‘ current |
contmmty between the cu'c\uts i TR
(d)  blocking d1rect j@urrent slgqal ]yag,

the circuits gL
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The magnetic cores of large transformers are
built in stepped cores to

91.

&'Y/ minimize the hysteresis loss

(b) . minimize the magnetizing loss
(¢) minimize the use of copper and decrease

copper loss

minimize the eddy current loss

92. An autotransformer has an advantage over

the equivalent two-winding transformer,
- . > ‘\
which is
X

(a)
(b) | greater short-circuit current

no electrical isolation

(c)
N/(,d?/ lower leakage reactance

higher excitation current

length of the magnetlc core a an angle from
the true axial direction. The average value of
the mmf wave over_ the axial length of the
magnetic core is

(a)

b

step transition

(b)  ramped transition
(c)  steep transition
(d) triangular transition
94. A 4-pole, 50-Hz, three-phase asynchronous
motor is operating at a _shaﬁ speed of
1750 rpm. What is the speed of the stator air
gap mmf wave ?
(a)  188:49 rad/sec
\(p)/’ 157-07 rad/sec PR ]
(¢)  127-23 rad/sec \)4'1\@
— /
(d) 87-64 rad/sec [\D} 7 %
MNGY-D-ETE %&_

An Y =

95.  Prior to placing a three- phase, Y-connected
_‘r,__———w:

_Synchronous generator in service on the
¥ “three lam
-connected electric utility gnd three lamps
are connected across the open contactors
served as indicators to -assure synchronization

conditions if the e lamps will blink OFF an ON

which indicates
(a)

the voltage magnitudes of the oncoming
synchronous generator and the electric
utility are not matched )C

the frequency of the oncoming
synchronous generator and the electric
utility are not equal +__—

N

(¢) the phase sequence of the oncoming
synchronous generator and the electric
utility are not matched

(d) the voltage magnitudes, frequency and

phase sequence of the oncoming
synchronous generator and the electric
utility are matched

96. A primitive stepper motor and its digital
_driver circuit is furnished with a train of

f pulses per second, that the input of the

- controller is divided so that the output is sent

in sequence to one phase winding at a . time

with 2p as the number of phases and
number of teeth. Then the rotor angular

motion per pulse is a step of
—>2P

(a) n/pradians
(b) p/nradians
(¢) mk2pradians

‘9)’ n/kp radians

97. Which one of the following statements is not .
correct ?

(a) The corona loss on the middle conductor
is more as compared w1th the ﬁvo outer
conductors. . >

(b) The corona loss is less in hilly areas
than in plain areas. -

(¢) The rains increase the corona loss in -

: transmission lines.
The height of the conductors from the
ground has its effect on corona loss
o | M
A, s el M
0 S
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98

99.

100.

101,

MNGy.

economic size the ratio of o i
w“{he Conductqr diameter shopldugzr‘g’l,a%te:
. the economic overall diameter of a 1-¢0:e
.able met.al sheathed for a ‘working voltage of
85 KV lf,_t-\hg,_ dielectric strength of the
sulating material iw

@) 1:6ecm L e +
2.6e cm e

(0 3-6e cm

d) 4.6e cm

When impedance is being calculated for an
Jlternator, which measurement of parameter
requires the series connection of windings in
stator windings ? B e
& Positive sequence impedance
") Negative sequence impedance

() Zero sequence impedance

(d) Sub-transient reactance

What is the percentage increase of busbar
voltage required to compensate for the
reactance drop when the feeder having a
reactance of 5% carries a full load current at a
pf. 0-8lagging’

(a) 3%
) 4%

c) 1:6%

d 2%

The overcurrent relays are categorized by
obtaining their characteristics as under :

ok
<
1

Operating time in sec. ——>
p—t
T

(d
i 4
10 100 A
Multiple of plug setting —> :
The curve(b) in the characteristics 18
Pertaining to which category of current relay ?
‘Extremely inverse relay
b)  Very inverse relay |
©  Inverse time !

() Inverse définite minimum tug%}

D-ETE

102. Consider the following statements -

103.

(17-A)

1. The arcing t;
g time of ;
breaker varies consige ) roLed dircuit

conside :
upon the breakin ca;.ffft“mxiep@dmg

F: Exl(;ept for.a certain medium range of

— __ voltages, air circuit breakers are wid 1
used for_ the low voltage circuits as weﬂ

as the highest transmission voltages e

3. The resi itchi
distribmtstance sw1tc_huig_ reduces help to
‘ ute the transient recovery voltage
more uniformly across the several gapg‘\w

With .the use of better insulating

materials for the arcing chambers, the

oil C.Bs. are able to meet the increased
fault levels of the systems easily.

5. The . resistance switching reduces
transient voltages during switching out
inductive load but enhances for
capacitive loads.

Which of the above statements is/are not

correct ?

1 and 2 only
(b) 2and 3 only )(
(c) 4only
(d) 5only X

Consider the table below for different types of
buses where each set may consist of any
parameters V' is voltage magnitude, P’ is

real power injection, ‘Q’ is reactive power and

‘9’ is phase angle.

Set of Set of quantities
Bus type |quantities to be| to be obtained
~ |specified for bus for bus
Loadbus | VhtA Set D
Slack bus | /' Set Set E
Generator |1/ {%et C - L F
. bus \ - —

ﬁéing the above

Select the correct answer

table : ‘ :
Set A and E are sameé

are different X

put Set C and D
(a) : ]
Cﬂan,d E

Sﬂifé; but Set )

o e, i S AT

me, but Set D and P
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104. While the load flow equatlons are nonlinear

and they are solved by using Gauss-Seidel
Iterative Method by mcluws, what
would be the reason for the vwlatlon of

reactive power limit ? ‘
Moo low specified voltage level only
Too high specified voltage level only

(b)

(c) Either too low or too high specified
voltage level '

(d) Neither too low nor too high specified

voltage level

105. Consider a system consieting of a synchronous
machine connected to an mﬁmte bus bar. The
below power angle curve is obtained usmg
equal area criterion when sudden mcrease in

mechanical load on that motor occurs :

P,=P, sind

Pm o - —— -~ —

107.

106. If T, represents the shaft torque and T
electromagnetic torque and if these arua ‘
assumed positive for a generator, the ne

torque causing acceleratlon T, is

\(éa’f Ta"'Ts—Te'

e
() T,=T,+T,
() T,=2T,-T,
(d T,=T,+2T,

Consider the following condltlons

In HVDC transmlsslon, high power factor of -

3 F"

the system is d for ‘the followin

reason(s): 4

1.  For a given current and voltage of th .;-'
thyristor and transformers, the power

rating oﬁmm ¥

2. The stresses on the thyristors and
damping circuits are reduced

.3.  For the same . power to be transmi ,
~ the current rating of the system

reduced and also the copper losees "

the ac lines are reduced. ¢

- Which of the above condltaons is/are correct
Wedonty - .
paiiazpdty v 5 - T
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v considering the standard notations,
109' ré\verse recovery time (t,n_) of a power diode is

2dv/dt
Qr

2d1/dt
Qr

/

110. The overdriv
transistor can be expressed as
——

(d) tn_ =

£

power

e

base current required to operate in
saturation (Igg)

base current (Ip)

(a)

base current (Ig)

base current required to operate in
saturation (Igg)

b

base current required to operate'in
saturation (Igg)

collector current (I¢)

(c)

collector current (I)
base current (Ig)

(d)

111, When the amphtude of the gahe pulse to
thyristor is increased,

@) the delay time would decrease, but the
nfe time would increase. :

(b)
'u’mease
rise time remains unaffected.
(d) ’ﬁe d“ﬂhme'ouﬂd b

bothdehyhﬁxeandnnhmewould ‘

112, A ninglmphlu full-waye

circuit is fed i

consists of fm%wrm e

and lwlamlndmnammmm

current is constant. What ig the average or d
~output voltage ? )

(@) 78135V .Q\J_W__M -

b 140125V 13
ey 198165V | gy 22O SW

(d) 3811025V iy

In a single-phase full-wave controlled bridge

113.
rectifier with source inductance and R-L load,
the output voltage during overlap is equal to
(a) source voltage
(b) difference of source voltage and voltage
‘ drop in inductance
¢ zero ‘
(d) addition of source voltage and voltage
drop in inductance '

ll4.Ifastep-downchopperoperatelmthe

(c) thedehytlmewoulddmue m{m ::',,

continuous conduction mode mth a duty th
D, the ripple factor is

=3
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116. A wound rotor or slip-ring asynchronous
motor is commonly used as drive in overhead
cranes and load equalization. Which of the
following speed controls is adopted ?

(a)  Stator current control

(b)  Static rotor resistance control

(¢)  Stator voltage control

»(d)~ Stator voltage and frequency control
117. Which one of the following statements is
correct in a series resonant converter ?

(@)  The load current is a square waveform.

¥ The output voltage waveform depends
on -the damping factor of load
impedance. ¥’

(c)  The trigger frequency is higher than the
damped resonant frequency.

(d) The output voltage waveform does not
depend on the damping factor of load
impedance. . i .

118. Which of the following,\s»w}iﬁtgh_ingﬁhiiqw
commonly opted in resonant converters ?

(a) ~ Frequency switching

(b)  Voltage switching

N> Zero voltage switching or zero current
switching .
(d) © Current switching
119. The function of static transfer switch in a
multimodular Uninterruptible Power Supply

(UPS) system iitﬂzhange over .

(@) the power supply to the critical load
from the UPS to power line

. (b) the battery bank to the critical load
~ -(c) ' the power supply to UPS
.~ (d) the battery bank to the UPS from the
power line !
- 120. Static VAR Compensator (SVC) is usually

designed to operate at A e S

@, - slighﬂy lagging power factor

\ (b —leading power factor

(©)  unity power factor i
(d zero _Ppower factor lagging
MNGY-D-ETE o
{

— -

121.
(a)

122,

123.

124,

 filter is having frequencie

“ 245
© 340

A)

What is the spectral efﬁcienczgﬁ 16-@ ;’

1 bps/Hz 5

2 bps/Hz e T Z

R

3 bps/Hz e :h\df—’
4 bps/Hz - @
m)

A continuous-time signal is given below :
x(t) = 8 cos 200zt

What is the minimum sampling rate required

to avoid aliasing ? @

(a) 100 Hz W = 200W
Zy

B 200 Hz o= 6 1
T

(¢) 50Hz
(d) 150 Hz

(b)
(c)
(d)

By considering the standard npotations, in
DACs, a glitch due to the switch associated

with the most sigu_'ﬁ_caﬁg_hi_t__g_ag have an
amplitude almost equal to : .

@) 2V

ref

-1
9 Vref

3V

ref

(b)

(e)

ly

@ g ref

What is the value of Q factor if the bang pass
s from 800 Hz to

1200 Hz ? i
' ' @ SRR {0,00“%;}_).1

(a)

1-30

@ 435

Sir

T ol Sl e oLl
TERnt | < g O lp

(s e "‘“’s‘.%

o il
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AM broadcast radio transfer radiates |
10 k Watts of power if modulation percentage
;s 60. What is the carrier power ?

125-

‘\

(a) 6:25 kW f.) _:,E__/:_g

847 kW
o 1360kw AE 4
@ 1000 kW Lo Klo~= “L

126. A PLL FM detector uses- a_ V VCO wn:h
ke 1 kHz/V If it receives an FM signal |
“with a deviation of 75kHz and sine-wave
modulation, what um output voltage

from the detector ?

4

@ 357V |
b) 254V

© 155V

@ 053V g

127. The signal power and noise power measured |

at the input of of an amplifier are 150 pW and |
1-5 uW respectively. If the 81gna1 power at the |
output 1-5 W and nqlse power is 40 mW, what |

is the amplifier noise factor ?

() 2666 S . ;- ~
! Ty~ '

()" 3750 ‘

(© 4266 gty G '

129 Accordmg to the descnpuOn of

jhod B \o X
Sr AN

mstructlon of 8086 microprocessor, t::at are

the essential °°nd1txons to be satisfied whil
executmg it ? satlsﬁed

1. The source can be a7mgister or a

memory location.
) 2. The destination can be a A register or a

memory location.

3. The source and destmatmn must both
be bytes or be words.

4.  The source and the destination cannot

 both be memory locahons in an
'_'mstruchon

Wi land2only

(b) s1and4mhy v 4 » ,
o)) \.1,2_,3and;4 ‘ ‘
(}"1) | 1,2and3pnly

-130. What is thé modulatlon mdex, if the

d) 5625

128, A discrete source. emxts one of

once every m:lhsewnd .
1.1 gk ;1

24816aln

Emax-150mVandE . -70mV" | %ﬁ
(a) .40%)(3‘\ f l.; ‘.»4 ~‘
®)  30% |
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The Founer series representatlons are based |

constant coefficients

cosine functions only
sine functions only

V@/ orthogonal functions

(a)
(b)
(©

s the Fourier transform of rectangular

What 1
e pulse as shown in the figure below ?
x(t)
K
Ty 0 Ty
'((DTO
W/ 2KT sinc | —
L m
(T
L t 0
(b) 2KT sinc \——27‘ J
(). (oTy) S
(c) K’l‘o ginc | —|.
L il
(0T,
. —0
(d) KT, sinc \-——21: ]

142, WhatlstheFounertransfom ofthe function |

fit) @

4jo
(a), et
R R

143. What is the signal x(t), based o 1. ’
facts : = mg‘«bn"m'

L x(t)is periodic with i - A
has Founer series coe

2. x t) is real-valugd) ‘* l

3. c[k] =0 ‘Ik|> 1

4, The mgnal y(t), whooe Founer series
coefficients are d[k] = e " ¥2 (1] s odd.

, . Y

@ oo (mo/2t) : @a 5.
!’ ) ’ ‘(/ 7 R
From the plot shown below, what are the
necessary and uuﬂicnen; 18
jet 'second order causal LTI discre

144

Lo
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b =

ems consist | 148, Statement a:

Directions : Each of the next six (06) it :

of two statements, one labelled as s the Statemer;t
(17 and the other as ‘Statement (11y. 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).

(b) 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 149
false.

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

145. Statement (1) :
Diodes designed expressly to operate in
the forward biased region are called
-zener diodes. >(

Statement (1l) :

The principal operating region for a
zener diode is negative in terms of both
voltage and current. O‘

146. Statement (I) : =T
A small-signal equivalent circuit of a
BJT that apphes to both n-p-n and ] P- n—p
transistors is valid at lower frequenmes
by ignoring capac1tance eﬁ'ects "r
Statement (II) : —

Desplte the structural 51m11ant1es a
a comparable n-p-n BJT because holes
are less mobile than electrons. [ (3 )

p——

147. Statement (I) : _
MOSFETs are preferred over JFETs for
digital integrated circuits, either
p-channel metal-oxide semiconductor or
n-channel metal-oxide semiconductor
logic cir¢uits can be constructed.

Statement (ID) :
The usage of a p-cha.nnel MOSFET as
the active load for an n-channel
MOSFET leads to a logic family known
as complementary symmetry MOS or

{ cMOS. ,
MNGY-D-ETE b (24-A)

A system 18 LTI if and only if thepg

1 lled the system up;
exists a signal, Ca\) ) s A=

impulse resrpc_r)r}se q
Statement (I : =

The output of a discrete-time L’I‘I
1 to the convolution Sum

gystem is equa i
] and 1ts
put signal and l}mt\

between the in
impulse response. T

. Statement (1) :

The root locus is the path of the roots of
‘the characteristic equation traced out in
the s- -plane as a system parameber

varies from zero to 1nﬁn1t3:b—-r

Statement (I :
The frequency response of a system is
defined as the steady—state respw.
the system to a non- s1nus01da1 unique
. input signal, and the resulting output
signal for a lmear system is sinusoidal
in the steady-state it differs from the
input only in amplitude and phase

NI (D

angle.

150. Statement (D) :

Transformers take advantage of the '
high magnetic energy density of
ferromagnetic  material to  allow
economical device ice design, however, the'
non-linear nature of ferromagnetlc
material - leads to introduction of
harmonics in current or voltag e.’(
Statement i :
The non-linear nature of the
transformer magnetizing inductance
can lead to a transient inrush current
significantly greater than the rated

value of current upon energlzmg i
' 'transformer
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