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A thermal generating stabon has an
installed capacity of 15 MW and supplies a
daily load of 100 MW lor 12 hours and 3
MW For remaining 12 howrs. The plani
capacily factor for this station 1s
i |
b. 0,75
c Had
d b5
Power oulput {in kW) ol a hvdro power
station is equal 1o (Q = discharge in m'/s, g
overall efficiency of the plant. h = head in
m, @ = density of waler)
15 Ul
0.736 7

(L7360

b ?Qﬂifﬂ}
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Consider following moderators used in
nuclear reactors;

. Graphite
2. Bervllium
3. Heavv water
Their correct sequence |n increasing order
of therr neutron absorphion cross-sections
15
i, o2
h. 1.3
s 1 .
i e o
3-phase alternator rated at 50 MV A, 22 RV
has a synchronous reaclance per phase of 5
Pu on its thermal rating. The pu value of
this reactance on a base of 100 MVA and
220LY 15

d

a4 25pu
b, 12,5 Pu
¢ 1pu

4

ELECTRICAL ENGINEERING

d 01 pu

A shoert (ransmission line has a total

resistance of 2L, reactance of 3L current

of 125 A and pl of 0.8 Regulation m

percentage is equal to

a 1%

b, 038

[z 5

d 019

A star-connected 3-phase 11 kKV. 25 MVA

alterngtors  wiath  1s  neutral  grounded

through a 0,033 Pu reactance (based on the

allernator rating) has positive negative and

sero-seqience reaclance’s of 0.2 pu, U1 pu

and 0.1 pu respectively A single line 1o

pround fault on one of its lermunals would

resull in a faull current of

a I50MVA

b, 125 MVA

c O MVA

d SOMVA

Compared 0 Gauss-Serdel

Newton-Raphson method takes

a less number of ierations and more
time per ieration

b. less number of ierations and less lime
per. iteration

¢. more number of terations and more
lme per iteration

d. more number of derations and less
time per ieration

An infinite bus of 1 Pu is fed from a

synchronous machine having E = 1,1 Pu

If the transfer reactance between them 1s

(1.5 pu the steady siat? power limut will be

a 1.1pu

b, 0.5 pu

& 22Pu

d |pu

The positive sequence current for a L - L

fault of a 2 KV system is 1400 A, and

corresponding current fora L - L - G lault

meihod,
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12.

14,

¥ 1]

15 2220 A The zero sequence impedance
of the system is

a b1T7il1

b, 45275102

g 32750

d. 032750

The inertia constant of a 100 MVA, 50 He,
4-pole generator s 10 MIMVAL I the
mechanical mput o the machine 15
suddenly raised from 50 MW 10 75 MW
the rotor acceleration will be equal 1w

a. 225 electrical degree/s”

b. 22.5 electrical degree/s”

¢ 125 electrical degree/s’

d. 12.5 electrical degree/s’

A surge of 260 KV traveling n a line ol
natural impedance of 500€2 arrives at a
junction with two  lines of natural
impedances o 25000 and 500
respectively, The vollage transmitted m
the branch lines is

a. 400KV

h. 260 kV

c. 80KV

d 4KV

Insulation coordination of UHY - lines
(above 500 KV) is, done based on

a  lightning surges

h. lightning surges and switches surges

¢ switching surges

d. None of the above

The number of dises in a string of
msulators  for 400 kV  ac  overhead
transmission line lies in the range of

a 321ip 33

b. 121023

c. 151016

d 9w o

The insulation resistance of a single-core
cable is 200 MCYkm. The insulation
resistance lor 5 km length is

a, 40 M0

b, 1000 MG

¢ 200M03

d. &ML

16,

17,

1%

2af 14

WO N AN
1
k,

The equivalent capacitor arrangement of a

two-string insulator 15 shown in the nbove

figure. The maximum voltage that each

unit ¢can withstand should not exceed 17.5

kV. The line-voliage of the complete string

5

a 175kv

b. 33KV

c. ISkV

d 3A73kV

Consider the following stalements:

1. By using bundle conductors in an
overhiead line, the corona loss is
reduced

2 By using bundle conductors, the
inductance of iransmission  line
mcreases and capacitance reduces;

3. Corona loss caoses nterference in
adjoining communication lines.

Which of these statements are correct”?

a |and2
b. 2and3
c. land3
d L2and 3

Which one of the followmg sequences of
operations represents the rated operating
duty eyele of a circuit breaker?

(O -open; C-close, 1=3 sec.. T=3mm.)

g O0=1-C0=-T-C0

h O-CO-t-CO-T-C

g D=C=-T=0C-=-7

d O-CO-1T-CO-T1-C
] |

o

10 208

Zern Reference
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With the vsual notation, the impedance
matrix for the system shown in the above
figure is

: 3 1]
w1l JJ
ralg Al
i 1/ JIH}
615 4/5
" olars 615
BB
a 4 5}

A 3-phase circuit breaker is rated at 2000

MVA. 33 kV: its making current will be

a. JSKA

h. 49 kA

c. TOKA

d. 89 kA

Line trap at coupling capacitors are used

for carrier current protection in which

a. line trap has high impedance o 50 Hz
signal but low impedance 1o carrier
current  signal  whereas a  coupling
capacitor has low impedance to 50 He
signal b high impedance to carrier
signal

b. line trap has low impedance 1o S0H2
signal but high impedance to carrier
current  signal, whereas a coupling
capacitor has high impedance to 50 Hz
signal but low impedance 1o carrier
signal

¢. both line trap and coupling capacitor
have low impedance o 50 Hz signal
but high impedance o carrier current
signal

il. both line trap and coupling capacitor
have high impedance to 50 Hz signal
but low impedance to carrier curren
signal

Four alternaors, cach rated at 5 MVA, 11|

kY with 20% reactance are working in

parallel. The short-circuit level at bus bars

is

6.25 MYA

20 MVA

25 MVA

10 MY A

en oE

23,

Jobfl4
F

Jhedrasd

Sapply

I3V

5 Supply
Voad

Ihe distribition system shown in the
above figure is 10 be protected by over-
current system of protection. For proper
tault discrimination, directional over-
current relavs will be required at locations
a landd4
b. 2and 3
¢, l.dand3
d 2, 3and5
I the fault current 15 2 KA, the relay
setting is 50% arid the CT ratio is 400/5,
then plug settiing multiplier will be
2

b. %
e\ 50
th, 125

A three-phase 1166 KV,  delia/siar
transformer, protected by Merz-price
scheme has CT ratio of 400/5 on L.T. side.
Ratio of C.T. on H. I_ side will be equal 10

a 1:23

b, 23:1
o ZS:qﬁ
d 3:23

Which one of the following stateinents in

respect of HVDC transmission ling is not

correct?

a. the power transmission capability of
bipolar line is almost the same as thai
ol single circuit ac line

b. HVDC link line can operate between
two ac systems whose  frequencies
need not be equal

¢. There is no distance limitation for
HVIM transmission by UG cable

d. Corona loss is much higher in HVDC
transmission ling

In a 3-phase converter used in HVDC

trunsmission, the three anodes conduct

sequentially. Due 1o overlap caused by the

circuit inductance, two anodes conduct

simultanecusly during the overlap period

The output voltage wavelorm during this

period is the
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28,

3l

1. vollage of the 18t anode, because the
2nd anode has not completely taken
over

b. mean of the two anode voltages, as
they conduet wogether

e vollage of the 2nd anode. because the

voltage of this anode 15 greater than
that of the 1si

d. sum of the Isl and the 2nd anode
voltages, because both the anodes are
conducting

If. for a given alternator m ecconomic

operation mode, the meremental cost 1s

given by (0.012P +8) Rs.omwh, dPy/ dP =

02 and plant & = 25, then the power

generalion is

a. 1000 AW

b. 1250 MW

e TS0 MW

. 1500 MW

Load frequency control uses

a. proportional controllers alome

b. ntegral controllers alone

¢, both  proporbonal  amd  nlegral
conlrollers
A cither proporional  or  integral
wontrollers

Two generators vated at 200 MW and 400

MW are operating i parallel. Both the

govemors have a drop of 4%, when the

total load s 300 MW They share the load

as (suffix *1° s used for generator 200

MW and suffix *2° is used for generator

400 MW)

4. Py = 100 MW and P; = 200MW

b. Py =150 MW and P; = 150 MW

e. Py =200 MW and P; = 100 MW

d. Py =200 MW and P; = 400 MW

Assertion (A)  de series motors are used

to drive electric locomolives.

Reason (R): de series molor develop high

torque at high speed,

n. Both A and Rare true and R 15 the
correct explanation of A

b. Both A and R are true but R 1 NOT
the comec! explanation of A

¢ Ais true but K 1s false
d A lale but B is true

Assertion (A): If an ac-voltage regulator is
feeding and B — L ked. the minimum

32

a4

dof 14
firmg angle @, o where
ﬂ:t-‘l]l'.{ﬂ?f_- R).

Reason (R): In an ac voltage regpulator

feeding R — L load. control is lost if

(- .

a, Both A and Rare true and R i the
correct explanation of A

b. Both A and R are true but R s NUY]
the correct explanation of A

o A s true but R is false

d. A s false but R is true

Assertion (A) A 64 input MUX can be

built by using eight 8 mnput multiplexers

Reason (R): Any six varigble unctions can

always be mmplemented by a multiplexer

with st address lines,

a, Both A and Rare true and R is the
correct explanation of A

b. Both A and R are true bt R s NOT
the correct explanation of A

e As rue bul RS false

d. Ais false but B s true

Assertion (A): The mput resistance of a

silicon JFET s of the order of lens or

huntlreds of megaohms.

Reason (R): The gatesource junction of

JFET 15 a reverse based silicon thode and

hence only a very small leakage current

Nows through the gate.

a, Both A and Rare true and R is the
correct explanation of A

b. Both A and R are true bot R i NOT
the correat explanation of A

¢ A irue but K s false

d. Ao false but B is true

Assertion (A): The per unit impedance of a

synchronous machme s the recprocal of

short-circuil eatio of the machine

Reason (R)! For the computaion of the

shot-circaoil ratio, the fAeld excitation Lo

generate mated vollage on open-circuit

should be read from the open-circuil

characteristic of the machine.

4. Both A and Rare brue and B s the
correct explanation of A

b. Both A and R are true but R is NOT
the correct explanation of A

e A s true but R = false

d A s false but R is true
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Assertion (A); The switching limction F =

20 -3, 12 - 15) does not have a unigue

minimal sum of product form.

Reason (R) The switching function F =

X0 - 3 7. 12 - 15) has cyche prime

implicants.

a Both A and Rare fruc and R s the
correct explanation of A

b, Both A and R are true but R is NOT
the correct explanation of A

¢ A true but R is false

d A is false but R is troe

Assertion (A} The maximum passible

output frequency of the basic series

inverter. using SCR's T} and T3 is limited

1o the resonant frequency.

Reason (R): Thyristor Ty can only be fired

when thyristor T; 15 OFF and vice-versa

otherwise a dend short-circut will take

place across the de supply.

a. Both A and Rare wue and R 15 the
correct explanation of A

bh. Both A and R are true bt R is NOT
the correct explanation of A

¢ A s true but R is false

d. A is false but R is true

3— 10y
’l

L 5V Refoeescs

Lenet
Dikade

A 5V reierence 15 drawn from the circuit
shown in the above figure. If the zener
diode is of 5 mV and 3V, then Ry will be
a 30

b. 3000

¢ 30000y

d. 50000 C)

A voltage of 200 cos 100 1 is applied to a
half-wave rectifier with a load resistance
of 5 k&2, The rectifier is represented by an
ideal diode in series with a resistance of |
kil The maoximum value of current. do
component of current and rms value of
current will be respectively

a 3333 mAL 1061 mA and 16,67 mA

40

4l

Suria
b. 2222 mA, 8.6]1 mA and 12.3mA
c. 2833mA, 1461 mA and 13.33 mA
d. 4 mA. 20 mA and 25 mA
The transition capacitance of a diode is |
nF and it can withstand reverse polential of
400 V.A capacitance of 2 nF which can
withstand a reverse potential of | KV 15
obtained by connecting
a. two | nF diodes in parallel
b. six parallel branches with each branch
comprising three | n¥ diodes in series
¢ two | nl- dindes in senies
d. three parallel branches with each
branch comprising six | nF diodes in
SCrics

1= Wpd

The circuit of a class B push-pull amplifier
shown i the above figure If the peak
outpul voltage Vo is 16 V. the power
drawn from the de source would be

a nw

b. 16W

c 20W

d 32w

An FET source lollower ciremt has gm of
2 m_ band ry of 50 kI _ If the source
resistance Ry is | k€1 the output resistance
of the amplifier will be

g 1300

b. 4500}

¢ SO0

d 1k{2

If the counters of INTEL 8253
programmable interval timer) are loaded
with a hew value while counting. then

a  the counter will stop counting

b, the counter will ignore the new. loaded
value d continue W coum as per

previous loaded value
c. the counter will stan  Counting
backwards

d. counting will restart from the now
value of count which has been loaded
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a7,

Assume Ve = 0.7 V and i = 50 for the

transistor in the circuit shown in the above

figure. For Veg =2V, the value of Ry, is

a. 200 k2

b, 242 k2

c 2R3k

300 kL2

In the shunt series leedback amplifier, the

basic amplifier and the feedback network

are parallel connected at the input and

senes connected at the output. The signal

sampled and the summing done will be

respectively

a. current and current

b, current and voltage

¢, vollage and current

d  vollage and voliage

A trunsistor amplifier has o voltage gaim of

S0, mput resistance of 1 kG and owput

resistance of 40 k€ The amplifier is now

provided 10% negative vollage feedback

in series with the input, With feedback. the

voltage gain. input resistance and output

resistance will be respectively

A 8.7 kQand 3 KQ

b, 8336 kQ and 6.66 kQ

¢ 533,833k and 8.66 k02

d. 6,66, 886 KO and 6.66 kO

In an inverting amplifier, the two mput

terminals of an ideal Op-amp are ot the

sime potential because

a the two input terminals are directly
shorted mtermnally

h. the input impedance of the Up-amp 15
infinity

¢ CMRER s infimity

il. the open-loop gain of the Op-amp 15
infimity

-

48,

449,

Bl 14
122

# IV 4@
.

ey

6 ke —_—
2V Yo

—
-

In the circuit shown in the above ligure,
the value of output “v," is

a +3V
b. -3V
e -7V
g +71%
A0 ki
A —AAAS

;
3
e

The Op-amp in the above circuit shows a
unity-gain  bandwidth of | MHz and a
dominant pole at 10 Hz. The bandwidth of
the non-mverting amplifier will be

a 10 MH#

b. | MHz

c. 250 kHz

d 200 kHz

The speed of rotation of a shaft is
measured by using & 120 teeth wheel and
an inductive pick up. The reading on a
digital frequency meter s 30000 with a
gating period of 10 micro-seconds. The
shaft speed would be

a 750 rpm

b. 1500 rpm

c. 3000 rpm

d 3600 rpm

Consider the following statements

I A MAND gate is equivalent 1o an OR
gate with its inputs mverted,

2. A NOR gale is equivalent 10 an AND
gate with its inputs inverted,

3 A NAND gate is equivalent (o an OR
gate with its outpuls mvered,

4. A NOUR gate 15 equivalent to an AND
gale with its output inveried.

Which of these statemenis are correct”?

a land2
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b, 2and3
¢c. Jand 4
d. land4
20 k2
4
L " P R, = 102

]

An Op-ump with an open=loop gain of
10000, Ry =2 k€2 and Ry = 5000 is used
in the non-inverting configuration  as
shown in the above figure, The oulput

resistance R is 55.

25050
210
20
1.998 0

=

T g

B

pe E 1

mon B

Which one of the gates labelled 1. 2. 3 and
4 in the network shown in the above figure

is redundant’? 56,

aol
h.
T

Wad fd

d. 4

In a JK flip-flop, J 15 connected to Q and K
is connected o Q) outputs. The JK Hip-flop

conyerrls into a Y

a. R—S flip-flop

h. 1D fMip-flop

¢ 1 flip-tlop

d. clocked R — S NMip-Nop

Ca 58,

l L *
« LN S
e
Rq
'1:'1.%t T
o g N

Tol
Consider the following statements:
The ¢ircuit in the above figure is the high
frequency equivalent of a CE amplifier,
lithe upper cut-off frequency wn = I/ T
where T = RC. then

I. R=Rz=r,
2. R=Rs parallel r;
R S e o

:I'; C=Cﬂ+{1p'j+§ﬂﬁ|}
Which of these statements are correct?
a land3

b, | and4d
g. Zand3
d. 2andd

_Ll.-::. 8 Lold ol @

3 . =

H:ﬁ; qu 1“‘! ﬁl!"'

The counter shown in the above figure has
initially Qa0 Qp = (M), The status of Q-
0y Qs tfter the first pulse is

a. 0]
b, 010
¢ 10D
d. 101

A system which accepts as M-bit word and
establishes the state 1™ on one and only
one of 2" output lines is called

a. decoder

b. demultipleser

¢. multiplexer

d. encoder

The number of comparators needed in u 4-

hit Nash-1ype AT converter is

g 32

b 13

c B

d 4

in 8085 microprocessor whenever the POP

H instruction is executed

a. data byies in the 1L pair are stored in
the stack

b. two data bytes al the top of the stack
are translerred 1o the HL pair
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61,

63,

¢ two dita bytes ol the op ol the stack
are trunsferred w PC

d two data bytes homn the HL registers
that were previously stored on the
stack on fransferred back 1o the HL
pair

A 3-bit resistance ladder /A (R-2R

network) has resistor values of R = 10 k(2

and 20 k€Y If Vg = 8 V. 1, Tor a digital

mputof 111 will be

a 0,0 mA

bh. 0.2 mA

. 0.TmA

d 1 mA

Which one of the following s & correct

statements in connection with commands

of CMP and CPI

a4, CMP takes less number of mic céycles
comparcd to CP1

bh. CMP tukes more number of m/c cycles
compared o CPI

¢, Both CMP and CPl take the same
number of m/c cveles

d CMP akes cither less or the same
number of m/c eveles ns compared 1w
CPl

The instruction queve length in INTEL

R086 and SO8E are

a6 hyies in both processors,

h. 4 bytes in both processors.

¢. 4 byies m 086 and & byies in B(OR8

d 6 byies in 8086 and 4 byvies in 8088

A four-hit BCD{DCBA ) for numeral 9 can

be decoded most economcally by the

logic operation

a AbD
b, ABD
c. ACD
d. 4BCD

A program  accesses  fen  continuous
memaory locations. The CPU will take less
time i the addressing mode used is

i, direct

h. implicit

¢ register indirect

d. immediate

Match List | (chips  related o
microprocessors and controllers) with List

s

67.

Kol 14
Il (their function) and select the correct
answer;
Lisi |l
A. BI55 A
B. 8234
C. ¥259
0. 1 8096
List I
|- Imterrupt controller
2. Microcontroller
3 Counter
4. Pripheral interface
Codes:

= =

Wb b W
-L-Luubm
-
S b3 — —

o

. 3 A S

Consider a signal 1{x) sampled at t =0, 1,

2, 3. ....... a5 shown in the above figure.

The expression for the sampled signal is

a  ix)ng where n = number of samples

h. {fix)d(t n)! where &L n) kronek or
detan=0,12.......

¢ {fix).An} where A = constani equal fo
sample duration

d  not possible W write

If the clock has a frequency of 5 MHz,

then the execution time for ADD memory

L register nstruchion using based mdexsed

relative addressing (resull put n register)

required is

a 48us

b 49us

c. 3ps

d 51us

In convenhional AM  super heterodyne

receivers, The detectors employed 1o

extract intellivence include

a. peak detectors

b, ratio detectors
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0.

70,

71

T2

¢, phase locked loops

. slope detectors

The charactenstic impedance of a
transmission lime with senies impedance 7
vhms per wnit length and shunt admittance
Y mhos per unit length, s given by

a (Z+r)

b, J(2Y)
e JIZ/T)
a9, Jlzery

The suitable programmable counter for
8086 microprocessors 15

a. 8253 clup
h 8254 chip
e. 8259A chip
. 8251 chip

T0. If two stages with nowe figures T and
Fa and gallsis Gy and G: are cascaded, the
resultant noise ligure F will be

a. .I'-';+'H1‘_I
L'Fl

W gl
LI:I

i ot
G. "

In TV systems, the modulation methods

emploved for video and audio signals are

a. both amplitude modulation

b, both frequency modulation
respectively amphitude modulation and
frequency modulation

d. respectively frequency modulation and
amplitude modulation

For an AM wave having a power of 300 W

at its camer frequency and modulation

index of 90%, the power contenl of each

side-band is

a. B1W

b. 162W

e 200W

d. 400W

I'he signal to quantization noise ratio in an
n-bit PCM svstem

T4,

75

76.

Tv.

78

2ol 4
a. depends upon the sampling frequency
employed
by, 15 mdependent of the value of n
¢ decreases with mersasing value of n
d. increases with increasing value of n
A PWM signal can be generated by
a. an mstable multivibrator
b, a monostable multivibrator
¢ integrating a FPM signal
d. differentiating a PPM signal
Medmm wave mdio sigmal can be received
al far oft distances al night because
a. radio waves travel faster at night
b. ground wave altenuation is lower at
night
o sky wave s stronger at. Night
d. there is no fading at night
The fetch and execute nstruclions are
repealedly executed by the microprocassor
until the power 15 switched OFF The
microprocessor  enters  into  a  loop
described by while power is on do
begin
Feteh the nest instruction
execule this instruction
end
These lwo tasks are sequential. Which one
of the following microprocessors does not
follow this sequence?
a. BO8S
b. Z80
c. RO86
d.  GROO0
Which sme of the, following layers is the
service provider For transport layer of O8I
muodel?
4. Network layer
b. Session layer
e Transport layer of another station
d. Physical layer
A 4-bit Johnson counter & inttialized lo
(101, Whenever ihe state 1011 is reached
the counter is remitinlized Lo 00D at the
next closed active edge, Again when the
state 0001 s reached, the counier is
mitialized back to 0101 at the next clock
active edge. The eyele length of the
counler is
a 6
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&1

. 16
d. 32
Ras
-——n.-q—" d
' ~ T'I |!_
. _ 0
== | :“: J"[l

An electromechanical energy conversion

device 15 shown in the above higure, The

mstantancous values of armature induced

emf, bus bar vollage and armature current

are respectively e, voand i, T T, and o,

present  external torque, armature

developed torgue and angular velocity of

shafl respectively. Assume that the given

directions of parameters in the ligure are

positive. IF the device 15 working in

generating mode then

a. all parameters will have the positive
direction

b. e v, T. and o will have negatve
direction and others will remain n
posiive direction

¢, Te and 1 will have negative direction
and others will memain in posibve
direction

d T, and e, will have negative direction
and others will remain in posilive
direction

A torroidal ferromagnetic ring is uniformly

wound with copper ware of cenain lums. A

dc voltage V1 s applied across the

winding to cause a unilform ux density m

the ring. If the hinear dimensions of the

ring, number of turns and length of @ mean

turn are doubled without changing the

eauge of the wire, the de voltage required

o be applied across the new winding 1o

produce the same Qux density will be

i, "l"'p"l

bV,

e 2V

d 4V,

In a 3-phase star connected generator, if

the fundamemal and third harmonic rms

voltages in each phase are respectively 'V

and V.. the Ime voltage of he generator

will be

82

LEE

Fhal 14

a (31 405)
b, 37
s
c JE[‘HT‘]
-1
I":+-‘-—-‘-—
: 3

Three  singly-excited  electromagnetic

structures wre shown in the above Ogures

labelled 1, 2 and 3 (R - Rotor, § - Stator).

The reluctance torque can be developed in

a land3

h. 1 alone

¢ 2and3

d. 2alone

Consider  the  followmg  statements

regarding the magnetisation characteristics

of a de generator:

1. I represents the varmhion of Held Nux
with ficld current.

2 Variation of open-circuil  lerminal
voltage with  feld  curremt s
independent of speed.

3. Ivis non-Linear from zero o rated field
current,

4. It helps w determing entical  feld
resistance at a given penod.
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84

RS

87

Lt

5. Tt always starts from the orgin,
Which of these statements are correct?
a, 1londd

b. 1.2and 5

¢, 23andd

d, 3and 5

If two 8-pole & machines of identical

armatures are wound one with lap wnding

arid the other with wave winding, then

A wave wound machine will have more
rated current and more voltage

b. lap wound machines will have more
rated voltage and more current

¢ lap wound machine will have more
mated voltage and less carven!

d. wave wound machine will have mores
rated voltage and less current

If the speed of a dc molor increases with

load torque. then it is a

a. serigs motor

b. permaneni magnet motor

¢, differentially compounded motor

d. cumulatively compounded motor

Full-load voltage repulation of a power

transformer is zero, when power factor of

the load is neat

a. unily and leading

b. zero and leading

¢, 2ero and lagging

d. unity and lagging

In a single-phase  transformer, the
magnitude of leakage reactince 15 twice
that of resistance of both primary and
secondary. With secondary short-circuited,
the input power faclor s

a. 12

b, 15

@&, .?J\E

d 13

If a sinusoidal voltage source 1 connected

to a power transformer. its no-load current

would be

a. sinusoidal and lagging the voltage by
oy

b. sinusoidal and lagging the voltage by
less than 90°

¢ nch in third harmome and s
Ffundamental would lag the voltage by
oy

89,

o,

91.

‘er

93

11 of 14

d. rich i third harmonic  and s

fundamental would lag the voltage by

less than 90°
The zero power faclor characteristic for
the Potier™s diagram can be oblained hy
loading the alternator using
lamp load
synchronous motor
water load
dc motor
all other requircments for parallel
operation of transformer are fulfilled,
which one of following pairs of three-
phase transformers, with grven VECTOR
GROUPS, can be operated in parallel?
o Ydland Yv0
b. Y d1andDyll
c. Dd6and Dy 1
d. ‘Dd U.and Dy 11
When shorl-circuil lest on a iransformer is
performed at 25 V, 50 Hz the drawn
current “Ii" 15 at a lagging p.f. angle of 4,
If the test s performed at 25 V. 25 Hz and
the drawn coment T3 15 at a lagging p.f
angle of §. then

CEN

a, LoTiandd: < dy
bs. 1: - [; and -*1 - h
[sd l: '-II II‘I(I*’_--‘ h

d L<lyandd; =&

A synchronous motor  with negligble

armalure resistance rung af a load angle of

207 at the rated freguency. IF supply

frequency 15 increased by 104, keeping

other parameters constant, the new load

angle will be

a. 1e°

b, 1¥°

e F

d 2»

A synchronous motor is running from an

nfinite bus of voltage V, in stcady-stat, at

about 50% of its rated load with a power-

angle &;. between V; and Eg (mduced

voltage). The load is suddenly decreased to

25%. Ey attains its new steady-state power-

angle 6s with V', by initially,

a. falling behind and making a complete
rotation

b, advancing and making a complete
rotalion
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o4,

93.

¢ falling behind, followed by oscillation
about &-

. advanemg, followed by oescillation
about 62

The two-reaction phasor diagram of a
salient-pole synchronous generator  is
considered. where

I, « armature current per phase. X
armature leakage reactance per phase, Xy =
direct-axis synchronous reactance, X, =
quadrature-axis synchronous reactance and
Y = gencralor terminal voltage, taken as
reference.

The voltage in phase with the direct-axis
will be the phasor-sum of

a Vol + LX)

b: V+Tau+ LXa

e Vol WXy

A V4Tt TNt Na)

Consider the following statements © The
syunchronous generators used in thermal
power stations have

1. eylindrical rotors

slip rings and brushes

laminated rotor

stator slots in multiples of 6

3-phase star connected stator windings
Which of these statements are corpect”?

a. L2 3and4

b. 1,2.3and 5

¢ Adand 3

d. L, 2Z.4and5

Match List [ with List II and select the
correct answer:

List1

AL Single-phase nductor motor

H. 3-phase <lip ring induction motor

C. Z-phase squirrel cage induction motor
List 1l

. Rolor resistance starling

2. Not self-starting

3. Aulo-transformer starling

ol I Rl

Codes;

R B C
g 2 | 3
b 1 - 3
c . 3 |
. 3 | 2

7.

98,

a4,

1M),

101.

1201 14
A 3-phase mduction motor s drving a
content torgue load of 1 Pu at 3% slip. It
has a maximum torgue of 2 Pu at 10% slip.
Torque-speed variation in stable zone is
assumed 1o be linear, For the stable
operation of the motor. the mimmum pu
supply volt- age is approximately
a. 0235

. 0.50
¢ 0,707
d. (1L80

Slip test is performed 10 delermine

a. Slip

b. direct axis reactance and gquadrature
axis

c. posilive  sequence  reaclance  and
negative sequence reaclance

d. sub-transient reactance

Malch Lt 1| (methods of full-load

regulation of 23 MVA altemator at 0.8

Power factor lagping) with list 11 (%

repulation):

List 1

A eml

B. mmf

 LPF

List 1l

. 13%

2. 18%

T+
M

-—

i & =
— P el

d. - 3

100, As compared to DOL starting, a cage
mduction motor with star-delta starting
shall have

4. more starting lorque

b. more starting lime

e reduced slanting current
d. smoother aceeleration

The speed of a 3-phase induction motor is
controlled from 1 pu to 2 pu using a
vanable frequency mverter. The equivalent
circuit parameter most likely to vary is

a. slalor leakage inductance

b. rotor leakage inductance

o, magnelizing inductance
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102

103,

[0,

05,

106,

d. core loss resistance

b

#

¥,

terminal vohage

The phasor diagram of a synchronous

machine connected 0 an infinite bus s

shown 1 above figure The machine s

acting as a

a. generator and operaling ar a lagging
power factor

b. generator and operatmg at a leading
power factor

c. motor and operating at a leading power
factor

d  muotor and operating al o lagging poover
factor

Which one of following  statements

regarding @ capacitor start, capacitor run

single-phase induction motor is correct”

o One of the capacitors is in the circuit
during starting and both are in the
circuit during running

b. Both the capacitors are in the circuit

during starting and one of them s in

the circuit during running

Both the capacitors are in the circuil

during starting and running

d. One of the capacitors 15 in the circuit
during starting and the other is in the
cireuit during running

*Crawling” 1s an indgetion motor 15 due o

a. time harmonics insupply

b. slip nng rotor
space harmonics produced v winding
currents

i insufficient starting lorgue

A two-phase  servomolor

maximum lorque a

a. forward speed of one-half of the
synchronous speed

b. backward speed of ome-half of the
synchronous speed

¢ synchronous speed

d. aspeed of twice the synchronous speed

Static  voliage cequalization in series-
connected SCRs 1s oblained by the use of

o

develops

107.

108,

109,

110

.

3ol

2

one resistor across the suing

b. resistors of different values across each
SCR

¢ resistors of the value across cach SCR

d. one resistor i series with the string

An SCR has half cyele surge current of

rating-of 3000 A for 30 Hz supply. One

evele urge current rating will he

a 15300 A

b. 2121.32A

¢ 424264 A

d. 6000 A

The correct sequence of the given devices

in the decreasing order of their speeds, of

operation is

a, Power BIT power MOSFET, |GBT
SCR

b. 1GBT, power MOSFET, power BIT,
SCR

¢ SCR. power BJT. IGBT. MOSFET

d. MOSFET, IGBT, power BJT, SCR

Match List T (SMPS topology ) with List [1

toutpuat voltoge) and select the correct
Hnswer.

List ]

A, Boost

B. Buck

. Buck-Boost

D, I1solated Buck-Boost

List 11
| V1_1= VD
2. Vo=-VI¥I-D
3 Va=Vi1-D
4. Vo=VD/a(l -D)

A B C (b
a 2 I 3 4
h. 3 I 2 4
c. 2 4 3 I
i 3 4 2 I

Commutation overlap n  the phase-
controlled ac 1o de converter 1s due 1o,

a. load inductance

b.  harmonic content of load current

¢ switching operation in the converter

d source indoctance

A three-pulse converter has a freewheeling
dinde aeross its Iopad. The operating range
of the converter is
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a F=a=150¢°

b, 60°<a<|20°

c, W <a<15

d. 1807 <@ = 360°

A single-phase  “fully controlled  lin’
commutated ac lo de converter operates as
an inverter, when

a, 0°<a<f0™

90" < a < 180"

it supplies to a “back eml load

90" < o = |BU" and there is a suitable
de source in the load eireuil

A step up chopper is fed from a 220 V de
source to deliver a load voltage ol 660 V.
IT the non-conduction time of the thyristor
is 100 s, the required pulse width will be

g 100 ps

b, 200 us

c, 220 us

d. 660 us

In a type -A chopper. given that source
voltage = 100 V d, ON-period = 100 ps,
OFF-period = 150 ps and load R = 200, L
=5 mH with back emf E = 10 V connected
in series for continuities conduction,

average output voltage and average output
current will be respectively

a 40Vand 15 A
b, 6666V and 2833 V
e 60 Vaund25 A
d. 40V and 20 A

If an ac chopper is feeding an inductive

load. the firing pulse to the SCR

a, may have a widith equal 10 twrn ON
time of the SCR

b. should be a series of pulses of short
duration

¢, should be a single pulse of long
duration

d. should be a train of pulses of duration
equal to the conduction period of the
SCR

Sk

zu-J— Ll I
rwl
T =

117.

118,

%

14 of 14
Full-bridge inverter is shown in the above
figure, The maximum rms output voltages
"W, at fundamental frequency is

a M4V

b. 3394V
e 432V
d 48V

Which one of the following contrals
reduces the size of the transformer in a
switch mode ac power supply?

a. Resonant control

b. hidirectional control

c. PWM control

d. Phase control

The output voltages e and e: of two lull-
bridge inverters are added using output
transformer. In order to eliminate the 3th
harmonic {rom output voltage, the phase
angle between ¢ and e should be

a. m/3rad

b, it/drad
¢ m/5rad
d. w'6rad

In single-phase cyclo-converter, if o and
a: are the irigger angles of positive
converter and negative converter. then

a o+, = a2

b, a+a.=x

¢ &+a.=3x/d

d a+o.=2z

In a 3-phae (o l-phase cyclo-converter
employing 6-pulse bridge circuit, if the
input voltage is 200 V per phase the

fundamental rms value of outpul vollage
will be

GO0

a —F
T
b. 300431
30043
c, I
T
i 2y
T
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