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Paper - II1

ELECTRICAL ENGINEERING

Two mutually coupled inductors are carrying currents 2 A and 1 A with self inductance 9 H
and 4 H respectively. The coefficient of coupling between them is 0.5. The energy stored in
the coupling coil is ' -

(A) 1Joule (B) 3 Joule (C) 18 Joule D) 26 Joule

An Ideal transformer with negligible leakage ﬂux has 100 primary and 200 secondary
turns. The self inductance of the primary coil is 1 H. The self inductance of the secondary
coil is

A 2H (B). 3 H (C 4H D) 5H

A 4 pole AC generator has 120 slots on the rotor. If one side of the coil is placed in slot
number 11, the other side of the coil can be placed for maximum EMF generated in the coil
is ' ' -

@) 21 . ®) 41 . © 1 D) 100

In an AC generator, the length and diameter of a 10 pole rotor are 1.5 m and 1 m
respectively. If the peak value of air-gap density is 0.8 Tesla, the flux per pole (in Weber) is

A) - 0.24 (B) 0.48 (0O 144 ; (D) 1.64

The stator of a 6 pole three phase induction machine is fed with 50 Hz supply. The rotor is
rotating at the speed of 880 rpm in the same direction as the rotating magnetic field
produced by the stator. The frequency of the induced EMF in the rotor is

(A) 6Hz (B) 12Hz (C) 24H=z (D) 50Hz

In a three phase, 6-pole, 50 Hz induction motor, the rotor voltage is 100 V at rotor
standstill. If the rotor is rotating at 950 rpm, the value of induced rotor voltage is

(A 05V (B 25V ©€) 5V ©) 75V
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The power input to a 500V, 50Hz, 6 Pole 3 phase induction motor running at 975 rpm is
40 kW. The stator losses are 1 kW and friction losses are 2 kW. The rotor copper loss is

(A) 975 Watt B) 1kW ©) 2kW. D) 4kW

A three phase, 4-pole, 50 Hz induction motor is running steadily at 1455 rpm If any two
supply terminals are reversed, the slip value is

(A) 0.03 | _ (B) _1
© 1.97 ' o 2 -

The expression for energy stored in the Magnetic field is (L - 1nductance of the coil and
1— current flow in the mductor) '

@ Lo ® L

(©) L . (D) Li?

The developed electromagnetic force and/or torque in electromechanical energy conversion
systems, acts in a direction that tends to

(A) increase the co-energy at constant mmf and decrease the stored energy at constant
flux ' ' '

(B) increase the co-energy at constant flux and decrease the stored energy at constant
mmf ' '

(C) increase the co-energy at constant mmf and decrease the stored energy at constant
mmf

(D) increase the co-energy at constant flux and decrease the stored energy at constant
flux

The IEEE standard 519 for voltage harmonics limit is
(A) Within 5% (B) Within 8% .
(C) Within 16% (D) Within 32%

The primary objeétive of PWM technique
(A) To decrease the Switching losses (B) to get desired voltage

(C) To minimize harmonics (D) to get desired current

5 ~ © ELEC-A
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- In single-phase modulation of PWM inverters, the 5% order harmonic can be eliminated if

the pulse width is made equal to (in degrees)

A) 18 - (B) 36 _ C) 72 D) 144

The correct sequence of given devices in the decreasing order of their speed of Ope'ration is
(A) Power BJT, Power MOSFET, IGBT, SCR '
(B) IGBT, Power MOSFET, Power BJT, SCR

. (C) SCR, Power BJT, IGBT, MOSFET
(D) MOSFET, IGBT, Power BJT, SCR

A power diode in the forward conduction mode and the forward current is now decreased. .
The reverse recovery time of the diode is tr, the rate of fall of the diode current is di/dt.
What is the stored charge? ' :

1

@) (@)t - ® 3 (di/dt).t:2
©) @i/t D) é(dﬂdt).tr

A Thyrsitor can be switched from a non-conducting state to a conducting state by applying

@ Voltage more than forward break over voltage
(11) A voltage with high dv/dt

(i11))  Positive gate current with positive anode voltage

(iv)  Negative gate current with positive anode voltage

(A) @) and (iv) only

(B) (i) and (iv) only

(C) (), (i) and (iv) only
(D) (@), (i) & (i) only

When both Base-Emitter and Collector-Base junction of a BJT are forward biased, it is said
to be in the ———————— region.

(A) cut off : ' (B) cutin

(C) saturation (D) active
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Snubber circuits are used to protect thyristor from which of the following
(A) High dv/dt and over voltage (B) Over current

(C) over heating (D) IBoth_ (B) and (C)

Consider the following statement in respect of IGBT

@) It combines the attributes of MOSFET and BJT

(1) It has low forward voltage drop

(i)  Its switching speed is very much lower than that of MOSFET

| (iv) It has high input impedance.

(&) @, ) and @i only () (), i) and (iv) only
(©) (ii) and (iv) only (D) All

During Latchup in IGBT condition, the IGBT can be turned off
(A) Natural commutation of current (B) Forced commutation of current

(C) Natural commutation of voltage (D) Forced commutation of voltage

The expression for capacitance of a parallel plate capacitor is Where, K-constant,
2o—Permittivity (air medium), A — Area, d — distance between plates

&) KX Ald ‘ B) KY,Ad

©  K/S, Ad) ©  K3,/(Ad)

In a chopper circuit, if the chopper frequency is 200 Hz, and Turn ON time period is 2 ms,
the duty cycle is - '

(A) 0.2 | o | (B) 0.4
© 06 | D) 0.8

A single phase half wave circuit has Source voltage of 230 V with a load resistance 100 Q.

The average load current at firing angle a = 30° is
(A) 145A (B) 057A
(C) 096A (D) 23A
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124. The power extracted from Wind is proportional to (V is Wind Velocity in m/s)
@ v @B V2
< Vs D) v

125.° Which of the following is used to keep the upwind turbine facing into the wind as the wind

direction changes?
(A) Yaw drive (B) Pitch
(C) Vane | (D) Blade

126. The output voltage of a Hydrogen — Oxygen fuel cell is
(A -0.93 B) -11
© -14 (D) -1.23

127. 'The standard valué of solar constant is
@A) 1kWm? (B) 1.367 kW/m?
(C) 1.5kW/m? _ (D) 5kW/m?2

128. A typical open circuit voltage of a solar cell is
A4 12V B) 6V
(C) 3V ' D) 05V

129. An Maximum Power Point Tracking in Solar PV systems is
(A) A dc-dc switching fegulator (B) An ac-ac converter
(C) A dc-acinverter (D) An amplifier

130. As per Betz criterion, the maximum energy extractable by an ideal wind turbine is
(A) 29% of that available in wind - (B) 39% of that available in wind

(C) 49% of that available in wind (D) 59% of that available in wind

11 ELEC-A
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Biogas is predominantly _
(A) Hydrogen (B) Carbon monoxide

(C) Carbon dioxide (D) Methalne'-

When the ambient temperature of biogas plant decreases below 20°C
(A) The gas production increases (B) The gas production decreases

© Remai'ﬁ_s unaltered | _ * (D) Causes explosion

The turbine used in a tidal range plant is

(A) Pelton turbine

. (B) Kaplan turbine with variable pitch blades

(C) Kaplan turbine with fixed pitch blades

(D) Francis turbine

The minimum tidal range required for power generation is

(A) 20m (B) 10m

(© 5m | @ 1m

Compared to an open-cycle system, a closed cycle OTEC system has

(A) Higher working pressure in boiler/turbine and lower specific volume of working fluid

(B) Lower working pressure in boiler/turbine and higher specific volume of working fluid

© Highe_r working pressure in boiler/turbine and higher specific volume of working fluid

(D) Lower working pressure in boiler/turbine and lower specific volume of working fluid

With pure hydrogen, pure oxygen as input, the exhaust from fuel cell contains
(A) Water vapour, CO, NOz and COq (B) Water vapour, CO, NOq

(C) Water vapour and CO | (D) Water vapour

13
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TMAE 9 20 kVA, 2000/200V, THA HT ZEHHT N &HAT 98% 7l 76 Roafq & o «fq

R .
(A) 4.08kW | - (B) 2.04kW
(C) 408 W | (D) 204 W
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A :
L=TA
- % P
A
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(A) -8A . @®) -2A
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The simplest method of hydrogen production is
(A) Electrolysis of water ' (B) Thermolysis of water

(C) Steam reforming of methane (D) Biophotosynthesis

The working fluid used in Magneto Hydro Dynamic power generator is
(A) Hot flue gas _ | (B) Seeded inert gas

(C) Liquid metal-inert gaslmixture - (D) Liquid metal only

' The condition for obtaining the maximum efficiency of a transformer is

(A) Core losses = rated full load copper losses
(B) Core losses = 2 X rated full load copper losses
(C) * Core losses < rated full load Copper losses

(D) Core losses > rated full load copper losses

The efficiency of a 20 kVA, 2000!200\/', smgle phase transformer at unity pf is 98% The

total losses at this condition is
(A) 4.08kW (B) 2.04kW
(C) 408 W _ D) 204 W

Calculate the current I3 in the following circuit

Iz =2A
A
7A
i T #Ia
A
Ii=3A
@A) -8A B -2A
© 2A - | D) 8A
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142. Calculate the voltage Vz for the following circuit

<
o
2

e B
A [r— 2 E: .......
E = > [Vz
20--V] C :
i PRI USTRIENE. ey
O Iy c 1 |
Vs=6V
A -10V : B) 10V
© 12V (D) 18V

143. A circuit contains two un-equal resistances in parallel

(A) Current is same in both

(B) Large current flows through large resistor
(C) Potential difference across each is same
(D) Smaller resistance has smaller conductance

144. Determine the output voltage V of the following circuit

A

R1= . R2=

10002 100Q

: Rs=

_ 100Q | V¥
15 VT 30V T

A 5V : B) 75V
() 12V . D). 15V
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146.

147.

148.

149.

150.

A heater is rated as 230 V, 1 kW AC supply. The 230 Vis
(A) rmsvoltage (B) Average voltage

(C) Peak voltage , (D) None of these |

In a series resonant circuit, the impedance of the circuit is
(A) Maximum (B) Minimum

(C) ‘Zero (D) Infinity

The unit of magnetic flux is

(A) Hentry_ .(B) Weber

(C) Ampereturn/weber (D) Ampere/meter

In a magnetic material, the hysteresis loss takes place due to
(A) Rapid reversal of its magnetization
_(B) Molecuiar friction

(C) Flux densilty lagging behind magnetic force
(D) TIts high retentivity

For a RLC series circuit, the value of power factor at resonant condition is
@ o -' | ®B) 05

(C) 0.8 . D) 1

For a RLC circuit, the inductance and'capacitancle values are 8 H and 0.125 xF. The value
of resistance R at critically damped condition is
@A) 2kQ _ B) 4kQ

© 6kQ D) 8kQ
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154.

155.

156.

(4) AR 2 T g T AT W B

@B) Treen e ? wifs ycie foaws =i @ Hist & aream & Raeman smar &
©) BT el oft W § @ 1 & wers i e a wdh d
D) ST

TH & A% de RfResyet Faa 2 km @ T gIgT HeFex # YR &7 0.01 o 9f

el glaT gl Ritgegee mrga e grml
(A 0.01Q ~(B) 0.02Q

(C) 0.03Q ' : - (D) 0.04 Q

T 3 < T T R e T A 7 S (A, B) et A A g
RIEC LA ; |

@) A=A (B =B

(©) AR B e urge D) A IRBFATFg ot

Refzeee a1 e YR o R 0.2 Q 4 0.1 Q Sf Frfiex 31 200 m ot rears

(A) 0.04+0.02 (B) 0.02+j0.01

(C) 0.4+j0.2 | D) 02+j0.1

T 3.3, 4-Wa.c.ﬁ€qﬁaﬁ<ﬂsﬁdgmd g T e qlqtﬁm{¢+§ﬁﬂ '
(A) ZTABIEATEE | (B) = |
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St S A e s T e S gt et Rrar T &
(A) e A B) et fEw o
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152.

153.

154.

155.

156.

The main advantages of Ring distribution systems

(A) There are less voltage fluctuations at consumer’s terminals .

B) The system is reliable as each distributor is fed via two feeders

- (C) In the event of fault on any section of the feeder, the continuity of supply is

maintained

(D) All of the above

A two wire dc distributor cable is 2 km long. Each conductor has a resistance of 0.01 chm

per km. The total resistance of the distributor is
@A) 0010 - (B) 0.02Q
(C) 0.03Q e (D) 0.04 Q

The point of minimum potential of a uniformly loaded distributor both ends (A, B) with
equal voltages will occur at - o |

(A) EndA - _ (B) EndB | _

(C) Mid Point of A and B o (D) Anywhere in between.A and B

The load resistance and reactance of the chstrlbutor is 0.2 Q and 0.1 Q per kilometre. The

impedance for 200 m length is in chms .
(A) 0.04+3;0.02. (B) 0.02+j0.01
(C) 04+j0.2 (D) 0.2+j0.1

In a 3-phase, 4-wire a.c. system, if the loads are balanced, then current in the neutral wire

is
(A) Infinite ' - (B) Zero |
(C) Non Zero _ ' . (D) Dependant on power factor

In Transmission systems, the economic choice of conductor size is determined by
(A) Ohm’s law : (B) Kirchhoff's law
(C) Kelvin's law | ' - (D) Ampere’s law
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158.

- 159.

160.

161.

162.

163.
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(A) 3%, 3T (B) 3T, 4 ATAX
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TF AT R 7 43 Mwaﬁa%eﬁe@m%aﬂr 20MWW&WW%I SEAR AT
ﬁﬁa'( gl _
(A) 0.465 ®B) 2
€) 2.15 Vs DY B

TF TN R § 60% F Ale Hefed & | 25 MW AT AfAFTH A R FEAT Sfrd i

_ ¥
(A) 30 MW _ B) 15 MW
() 10MW (D) b5MW
AT Wi H FAL T oY e § T gl
A -1 ; B) -2
© -3 . D) -4
ate e & G(s) = 1/(1 + 5s) T &A1 FigeqerT g
(A) —40 decibel/decade - (B) 40 decibel/decade
(C) 20 decibel/decade (D) —20 decibel/decade
?Tﬁ'dﬂqriF;l:qlﬂbci-la?fﬁ?’rs-‘ﬂd%QI'\d{thTlﬁildg?ﬁ'agﬁm " =
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©) sfEeh | D) uRIT
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158.

159.

160.

161.

162.

163.

- (©) 10 MW ' D) 5MW

The disadvantage of high voltage transmission system
(A) Low voltage drop

(B) Reduction in losses

(C) Reduction in conductor size

(D) the insulation required between the conductors and the earthed tower increases

For purely domestic loads, which .a.c. distribution system is employed
(A) 3phase, 3wire (B) 3 phase, 4 wire
(C) Single phase, 2 wire (D) DC, 2 wire

A generating station has a connected load of 43 MW and a maximum demand of 20 MW.
The Demand factor is

(A) 0.465 . B) 2
©) 215 D) 4.3

A generating station has a maxmmm demand of 25 MW, a load factor of 60% The average
demand is ‘

(A) 30 MW o B) 15 MW

The error in decibel at corner frequency in-a Bode plot is
@ -1 ®B) -2
© -8 | D) -4

The slope contribution of G(s) = 1/(1 + 5s) in Bodé plot is
(A) —40 decibel/decade _ (B) 40 decibel/decade
(C) 20 decibel/decade ' . (D) —20 decibel/decade

If the poles of a open loop system are located in the left half of s-plane, then the 'sysl'tem is
(A) Marginally stable (B) Stable
(C) Oscillatory (D) Unstable
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165.

166.

167.

168.

169.

170.
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it foreew & oo 7 g goeaarafmmor - gard
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Fret R 7 e TS gt S Gls)= K/s(s+ 2.49) &, Rreew ¥ v s & 33

e BT

A4 0 (B)  —2.49

©) -1.249 D) TAMRAL

et e 7 A 7 e S G(s) 21 AT A A A ARy
&) Kp=lim G(s) (B Kv=lm sG(s)

(C©) Ka= ]sl_I;!(} S?'G(S) 3 (D) Ka= ]3_21{}53(}(8)

1 :
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165.

166.

167.

168.

169.

170.

The Nyquist plot of a system passes through (-1, j0), the system is
(A) Marginally stable _ (B) Stable
(C) Unpredictable (D) Unstable

The first column elements of the Routh s array tabulation are 2, 10, -3, 0.5 and 2. It means
that there is/are

(A) one root in the left half of s-_plane (B) two roots in the left half of s-plane
(C) one root in the right half of s-plane (D) two roots in the right half of s-plane

The formula to find the transfer function of signal flow graph is

(A) Mason’s gain formula _ (B) Kelvin’s gain formula
(C) Kirchhoff's gain formula (D) Newton’s gain formula

The electrical analogy quantity for Force of a mechanical system is
(A) Voltage (B) Current
(C) Power ' (D) Energy.

The feed forward transfer function of a system is G( ) K/s (s + 2.49), the brake away point
from the Root locus of the system is '

@a) 0 - (B) -249
(C) -1.249 (D) infinity

The open loop transfer function of a system is G(s). The expression is for velocity error
constant is

(A) Kp :,11313@(5) B) Kv =_111§sG(s)
(©) Ka=lims¥G(s) | ®) Ka=lims*G(s)

50 s—0

A unity feedback system is characterized by an open loop Transfer Function

1
Gls)= - ; tat f inp =1/s
(s) 055 +1)02s + 1 The steady state error for the input R(s)=1/s
@ o ®) 02
€ 05 : . D) 1
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- 179.
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172.

173.

174.

175.

176.

177

178.

179.

In an Alternator, which of the following voltage regulation mét_hod is called as Optimistic
method

(A) EMF method - (B) MMF method

(C) ZPF method (D) ASA method

The two reaction theory is empioyéd in
(A) Salient pole synchronous machine (B) Non-Salient pole synchronous machine
(C) Induction machine - '. (D) DC machine

The maximum Torque angle in a Synchronous motor is

A) 30° B) 45° (C) 60° D) 90°

Which of the following motor is called as Synchronous Condenser?
(A) Induction motor (B) DC shunt motor |
(C) Stepper motor ok (D) Synchronous motor.

The value of Slip(S) during running condition of an Induction motor is equal to
A) o B .1 (©C) 0<S<1 D)y S=>1

Which of the following motor has high starting torqué
(A) DC Series motor (B) DC Shunt motor
(C). Single phase induction motor (D) Stepper motor

The relation between rotor Resistance per phase (Rz) and the rotor Reactance per phase
(X2) with motor running at Slip(s) for maximum developed torque in a three phase
induction motor is '

(A) Re=Xs B) R:=0.5X> (C) Re2=1Xofls (D) R2 =sX2

In speed control of an Induction motor by. change of frequency(f),
the speed of the motor is proportional to '

@t ® U © £ o ye

In a single phase induction motor, the phase angle difference between main and auxiliary
winding current should be

A o e (B) 90° (C) 180° - (D) 360°
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180.

181.

. 182.

183.

184.

185.

T 9 el Ree=g R ez ¥ frg aft ez Ay 1R 8 & @ tHa 39ge IgER -
TRITI 1 g1 91T
(A) 2.6° ; (B) 5°: ) 17.5° (D) 15°
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e X BT 7 F1 81 1Ry
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181.

182.

183.

184.

185.

For a three phase reluctance stepping motor, if the number of rotor teeth is 8, the angular
displacement of the rotor due to a single input pulse

(A) 2.5° B) 5° ' (C) 17.5° (D) 15°

A l-mA ammeter 100 Q. It is to be converted to a 1 A ammeter. The value of shunt

resistance required is

(A) 0.001Q B) 0.1001 Q (C) 100 Q (D) 10000 Q

. The sensitivity of a PMMC instrument is 10 kQ/V. If this instrument is used in a rectifier
type voltmeter with half wave rectification. The sensitivity would be

@A) 10kQNV B) 9kQN () 45kQN - (D) 222kQNV

The phantom loading for testing of energy meters is used

-(A) To isolate the current and potential circuits

(B) To reduce power loss during testing
(C) For meters having low current ratings

(D) To test meters having a large current rating for which the load may not be available

A Merz price Maximum demand indicator indicates

(A) Maximurﬁ demand

(B) Average maximum demand over a period of time
- (C) Maximum energy consumption

(D) Average Maximum energy consumption

Maxwell's Inductance-Capacitance bridge is used for measurement of Q coils in the range
of

A 1<Q<10 B) Q<1
© Q>10 ®) Q> 100
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187.

188.

189.

190.

191,

192.

Which of the following method is used for measurement of low resistances
(A) Wheatstone bridge _ (B) Maxwell’s bridge

(C) Kelvin Double bridge _ (D) Hay’s bridge

A Cockeroft Walton circuit for generation of high voltage DC has n-stages. If the peak

voltage of the secondary winding of the high voltage transformer is Vm, the output voltage

qf the circuit is
A) nVm B) 2(n-1)Vm
© 2n+1DVm - : (D) 2nVm |

The resistance of a photo resistive cell

(A) Increases with increase in light intensity

(B) Constant irrespective of the light Intensity incident upon it
(C) * Decreases with increase in light intensity in a linear manner

(D) Decreases with increase in light intensity in a exponential manner

Electronic voltmeters which use rectifiers employ negative feedback in order to

(A) Increase the overall gain (B) Decrease the overall gain

(C) Overcome nonlinearity of diodes (D) Stabili_ty

An Astable multivibrator uses a resistance of 100 kQ and capacitance 0.01 uF. The

frequency of the square wave generated

(A) 924 Hz (B) 593 Hz ; (C) 693 Hz (D) 110Hz

The decimal equivalent of hexadecimal number 2A0F is

(A) 17670 ° (B) 17607 (C) 17067 (D) 10767 -

AJ-K flip-flop can be made from S-R flip-flop by using two additional
(A) NAND gates (B) OR gates (C) NOT gates (D) NOR gates
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- 195.

~ 196.

197.

198.
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200.
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194.

195.

196.

197.

198.

199.

- 200.

The maxifnum possible number of states in a ripple counter with 5 flip-flops is
A 4 B) 8 (C) 16 - (D) 32

For designing a MOD-12 counter, the minimum number of flip-flops required is
A 2 B) 4 (C) 8 —D)— 12

If A and B are Boolean variables, then (A -+ B) - (A -+ ﬁ) =
A) B ' B) A . () A+B (D) AB

The number of NOR gates needed to realize an AND gate is
A) 5 B) 4 ©€) 3 D) 2

Sum of Product representatmn of Boolean equations can be realized by the following digital

circuits
(A) NAND-NAND (B) AND-AND
(C) OR-OR (D) NOR-NOR

A full adder can be made by using .
(A) Two half adders - (B) Two half adders and a NOR gate
(©) TVVOI half adders and a OR gate (D) Two half adders and a AND gate

A Digital to Analog converter with a full scale output voltage of 3.5 V has a resolution close
to 14 mV. Its bit size is - -

A 4 , B) 8 C) 16 (D) 32

The number of comparators needed to build a parallel conversion type 8-bit Analog to
Digital converter is

A) 8 B) 16 (C) 255 (D) 256
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