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ELECTRICAL MACHINES - 11

Frufia ana - _(ﬁqiﬁ] EICET L 36 : 70
Time allowed : Three Hours] [Maximum Marks : 70
Pz () gy ¥ A 8, 99 7 8 fgl IR F IT A |
Note : Question No. 1 is compulsory, answer any FOUR questions from the remaining.
(ii) e ¥ & G} ST 1 FAGR GF 1 & Bl |
Solve all parts of a question consecutively together.
(iii) ¥ 599 %) 79 98 8 FR Fiad |
Start each question on fresh page.
(iv) @ yresn B 3 817 #1 Rt 7 3 S # A E |

Only English version is valid in case of difference in both the languages.

1. (D fifre St SeA e A e aTsfen o sy fem S 2 2

(a) T aTEten (b) wfénamfEn
(c) eHEIHTET aTsisn d) (a) 3 (b) QA
Which winding is used in single phase induction motor ?
(a) Running winding (b) Starting winding

(c) Compensating winding (d) Both (a) and (b)
(2) e e it e arsfET safera i

(a) Tl & (b Seforeha:

(c) wiereameTs €98 (d) 3I9UH & | IS A&
The armature winding of repulsion motor is excited

(a) Conductively (b) Inductively

(¢) Resistively (d) None of the above

(3) et TATeE 1 AHAR 9 @R Ft "I H ofrer e fapan wimam 2
(a) et ARG 1 ATl Ahd FGT o fore R FEleTe qrhd
(b) e S gu 3w Sgf 1 FH HE & fag
(c) am gl &l HA & ferg
(d) I FIAE i FE o e

The rotor slots are usually given slight skew in the squirrel cage indication motor
(a) to increase the tensile strength of the rotor bars and hence strength

(b) to reduce the magnetic hum and locking tendency of the rotor

(c) to reduce copper losses

(d) to reduce iron losses
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g fior Seaer Hiet & RS Ul Bl F@E 1 Hehal &
(a) Uet gfehe # wrall wiaty g
(b) ez wfbe # arEl T gt
(¢) Texafke # ad sfaly i e gF # A
(d) Vet afhe d gl arfiar et

The starting torque of the slip ring induction motor can be increased by

(a) Adding external resistance to the rotor circuit

(b) Adding external inductance to the rotor circuit

(c) Adding both resistance and inductance to the rotor circuit

(d) Adding external capacitance to the rotor circuit

w iz Tiet 9@ 50 76 i 3ah % @ amgfd i St 2 9 98 1000 IR
e 2 | v g e Bl

(@ 2 (b) 6

(© 4 d 8

An synchronous motor when supplied with 50 Hz supply runs at 1000 rpm, then
it has no. of poles

(a 2 (b) 6

(© 4 d 8

T 3-%he, 440 dieT, SO0 &S TSHE AL I Fo wig 7 wfis 950 I 2 |
wsfia & 6 diet & | wefia 6 feea gnft

(a) 0.06 (b) 0.10

(c) 0.04 (d) 0.05

A 3-phase, 440 volts, 50 Hz induction motor has a speed of 950 rpm on full load.
The machine has 6 poles. The slip of machine will be

(a) 0.06 (b) 0.10

(c) 0.04 (d) 0.05

T S | 3-% SeavE Wi 1 2 JAfeehaw BiaT @ 91
(@ R,=sX, (b) R,=X,

() R,<X, d R,>X,

The torque of 3-phase induction motor under running condition is maximum
when

(@) R,=sX, b R,=X,
() R, <X, d R,>X,
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(a) Hfereran zeh te wfediy Wi a2 |

(b) Iiftraan zreh %1 HF Ut wfediy T fft 7 e 2 |
(c) iferman o et % Rrgfeea fuwds R wa g |
@ (a) 3 () T

Which of the following statement is correct in 3-phase induction motor ?
(a) The maximum torque depends on rotor resistance

(b) Value of maximum torque does not depend on rotor resistance

(c) The maximum torque depends on standstill reactance of rotor

(_d) Both (a) and (c) _

Seaa Hiet &I gl Fehel ST0E 6 el Y Teg & wien 1 awal @ 7

(a) Tl ofiemr sriswei A weg @ (b) 1% et gheqr Jrehel i 7eg 8
() (a)3M(b)eHid d) (a), (b) IR sl wliem &
The complete circle diagram of induction motor can be drawn with the help of
data found from

(a) no load test (b) blocked rotor test

(c) both(a) and (b) (d) (a), (b) and stator resistance test
Seaui et o1 T el fratia femar s w2

(a) ol adigor srishel i meg &

(b) 3Ta%g U T Aihel hl Heg &

(c) Hehel M@ H

(d) T ulmy vl ¥

The starting torque of induction motor can be determined from

(@) no load test (b) blocked rotor test

(c) circle diagram (d) stator resistance test

=] STt ¥ o B |1 Vet gl 3w & Fodl 3= mifa w Ien < fer fesmea
IERIRIRIE

(a) @feTUE Uid TN (b) HAT-wferie I YHR

(© (a) 3 (b) 3 (@) I A A BT

Which rotor is most suitable for turbo-alternators which are designed to run at

high speed ?

(a) Salient pole type (b) Non-salient pole type

(¢) (a)and (b) (d) None of the above

Tex A (fr), A (s) T R e (fs) | T 2

(@ fr= %S (b) fr=sfs

(¢) fr=fs (d fr=fs(l-5s)

The relation between rotor frequency (fr), slip(s) and stator frequency (fs) is
fs

(a) = (b) fr=sfs

(c) fr=fs (d fr=1fs(1-s)

P.T.O.
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8 it i Terict i U 9% § Yerrad] R & foha 9 3o il ?
(a) 104 (by 449%

(c) 89 d 169

How many cycles of alternating current will be generated in one revolution of 8
pole synchronous alternator ?

(a) 10 cycles (b) 4cycles

(¢) 8cycles (d) 16cycles

Seaw wiex i feerg &t o Y o Fadt 2 afe a2

(a) T YL AH 3R VS TG |

(b) T HIW ATE I T TG |

(c) W HW &Ad 3N RA FYE |

(d) TSR AF 3R R HIR A4 |

The slip of the induction motor can be calculated if given

(a) rotor copper losses and rotor input.

(b) stator copper losses and rotor input.

(c) stator copper losses and stator input.
(d) rotor copper losses and stator copper losses.

fespi Aied o Lo arEfen =1 3w e o s 2

(a) Haet &l Bl UshA & 1Y

(b) heel BT 21h FgH FH & fag

(c) 3faa guepiererar sTC wEa & e

(d) & i U 3 I3 21eh S FH & eIy

The damper winding in the synchronous motors is often used
(a) to prevent hunting only

(b) to provide the starting torque only

(¢) to maintain proper synchronism

(d) to prevent hunting and provide the starting torque

FRRE & T B 3HAE B & fere fomm amft o1 3w fen s g ¢

(a) WIFRAE (b) RS

(c) HIEH (d) dieE

Which material is used to insulate the segments of commutator ?
(a) Fibre glass (b) Plastic

(c) Mica (d PVC

foeferfiaa & & == a1 syt yfatransfier wiw diem ?

(a) A (b) UwEEl FEeAE

(c) o e JTur W (d) TR

Which of the following equipments will draw reactive power ?
(a) Room heater (b) LED tubelight

(¢) Three phase induction motor (d) Geyser
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(18) Th 3 ol BT AR H 6 L& 1A 3t 4 Tz Ui 2, dl R B 71 HifAC |

(a) 10° (by 30°

(c) 45° (d)y 60°

A 3 phase stepper motor has 6 stator poles and 4 rotor poles, then find the step angle.

(@ 10° ) 30°

(c) 45° (d) 60°
(19) T WIeL 1 IgANT fopam ST 2

(a) HEUIH (b) o ST

(c) e Efem d) IWwafA

Stepper motor is used in

(a) traction (b) computer printers

(c) food processing (d) All of the above

(20) £y57eh el SO TieT 3 et 1 I feRa ST 8

21)

(22)

(23)

(a) e 3ol § GUR FE & fag
(b) UTER Haet § gET H e
(c) W YEFA S o

(d) @IS I % HH % o1

Capacitor in split phase induction motor is used to
(a) improve the starting torque (b) improve the power factor

(c) start the motor (d) reduce the harmonics
e 3 sea Hiet i e feem fn i 2 7

(a) U feay fon (b) < feay o=

(c) d feem fom (d) = feem fon

The squirrel cage induction motor has

(a) one slip ring (b) two slip rings

(c) three slip rings (d) zero slip ring

3 Y TeaE HRT § JAfshad b 3 B wre 2eh (R T, T, % o= d@e
feamn 2

@ T/T,, =24/ +s) ®) T/T, =2/(@+s)

© T[T, =2asd@+sd) (@ TTy,=a@+ $?)

The relation between maximum torque and full load torque (T .. T;
respectively) in 3 phase induction motor is given by

@® T/~ 2a/(a’ + s2) b T/T.™ 2/(a* + s?)

B T/..= 2as/(a’ + s¢) (@) TIT ™ a/(a +s?)

50 7o ! farreft g WIS reeTiet i feraman Tifa il

(a) 3600 A (b) 3300 JIRHTH

(c) 3000 A (d) 1500 AT

The maximum speed of an alternator at power frequency of 50 Hz will be
(a) 3600 rpm (b) 3300 rpm

(¢) 3000 rpm (d) 1500 rpm

P.T.O.
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(24 Frer 3 P i 2 2 o S o 6 e when O A 2 da

(25)

(26)

27)

&7 311 38 I H@T B, YaTR o Gitada & foy ¥ wfafsrn w2 |

(a) 303 & fam (b) < H fEm

(c) Toreats = fam (@) s fm

Which of the following Rules states that the direction of an induced current is

always such that the magnetic field which it produces reacts in opposition to the
change of flux ?

(@) Thumb rule (b) Lenz's law

(¢) Kirchhoff's law (d) Faraday’s law
frferfiaa & & fopg Tt &1 2oge arsfen &t sravasmar aidt 2 2
(a) SEHRHR A (b) wferde (wgam) ¥ Tet
(c) THl TR F U (d) 390 H A HIE A&
Which of the following rotor requires damper winding ?

(a) Cylindrical rotor (b) Salient pole rotor

(c) Both types rotor (d) None of the above

T e FI Sl 377 e % 91y A1 HiHd 99 91 & 1Y UL °§ Fed
F frgsg i I SaT? ?

(a) whiteAT (b) TR

(c) Taspriam (d) i

The operation of connecting an alternator in parallel with another alternator or
with common bus bar is known as

(a) Crawling (b) Mechanizing

(c) Synchronizing (d) Asynchronizing
M.M.F. 9gfd gru ateest = =1 5= g qran S @

(a) drafasAHEHA (b) ST UM % ST
(c) arafes M A fuew (d) I

The value of the voltage regulation found by the M.M.F. method is always
(a) less than the actual value  (b) equal to actual value
(c) greater than the actual value (d) Zero

(28) fges Jtur Hiex i fopm o wan foram sian &

(@) R (b) sfdees A
() (d) ®uF
Linear induction motor is used in
(a) Conveyor (b) Electric trains
(c) Crane (d) Room cooler
(29) TrfaRaa 5 & 7 €t der i @ aie Weeitet 3 3ugi 6l St 2 7
(a) < St ITOT Hiex (b) VWU HRE
(c) UHe Bl O AT (d) T a

Which of the following motors is usually used in household refrigerators ?
(a) Three phase induction motor (b)  Stepper motor
(c) Single phase induction motor(d) Synchronous motor
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(30) fpa 3uam & & it wa feaT ST 2 2
(a) IR AR (b) et asfEn
(c) WHresaEE (d) e anfen
Hunting is reduced by the use of
(a) Armature winding (b) Compensating winding
(¢) Field winding (d) Damper winding (1x30)

2. (i)

3—ﬁﬁﬁwﬁa%mw’é?m@tmﬁmwaﬁmaﬁmawﬁ%?

What are the types of 3-phase induction motor 2 Which type is generally
preferred ?

(i) R Hied % s ffe |

(iii)

Write applications of stepper motors.

Freeiet i aeds fgme &l guEsd |

Explain voltage regulation in alternator.

(iv) IR ! FHFTET |

Explain Cogging.

(v) e et 3 s e |

3. (@)
(i1)
4. @)
(1)

Write applications of synchronous motor. (2x5)

foe ol HIet & i it Sarer % fagia &1 aui Hif |

Describe the construction and principle of operation of split phase motor. Q)
e diet ST Hie H i ik e % Tagia 1 U i | g S
<l

Describe the construction and principle of operation of shaded pole induction
motor. Also give its applications. &)

i ¥ Feer o Sy wve 3 Fawior <hi v i |

Explain the construction of three phase slip ring induction motor. 5
3%, 50 & i Imgfd & 3-%, A et Seaar et Yl A B | T
$ifs

A 3-phase, 4 pole induction motor is supplied from 3-phase, 50 Hz supply.
Calculate :

(a) qedebITere T |
The synchronous speed
(b) Teem 4% B T et H i |
The rotor speed when slip is 4%
(c) 1460 RPMmﬁaaaﬁmﬂaﬁmé@mﬁ g |

Frequency of rotor induced emf when motor runs at 1460 RPM (1+2+2)
P.T.O.
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5. (i)
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6. (i)
(i1)
7. ()
(i1)
8. (i)
(i1)
9. (i)
(i1)

(8 of 8) ' 1008
TRREE HATeTE T HRvuITe i s o afga amens |

Explain the working of direct online starter with neat diagram. (9
3%t SO Hiex § 7ify e Uet wled e gro awsms |

In 3-phase induction motor explain speed change by Rotor resistance control.  (5)
3etAet H1 EMF GHiehtor ogeaa Hifs |

Derive EMF equation of alternator. (3)

U 3-%, 4 UId, TR TS el 1500 HAun W geidr & | R § 80 Wie
3R wfa wie 18 =Tes® & | &% Ui & 19 e 0.006 Wh & | arsfen $haet 0.96
2 1 397 SUATE & $S IR AR A <H1 7oET Hifs |

A 3-phase, 4 pole, star connected alternator runs at 1500 rpm. The stator has 80
slots and 18 conductors per slot. Flux under each pole is 0.006 Wb. Winding

factor is 0.96 then find phase and line values of generated emf. (5)
fashiag seao 6t s Fifsd |

Explain synchronous condenser. (5)
qegenIfcrsh WeiH1 § V-ash 3T Ie7el V-ash THssy |

Explain V-curves and inverted V-curves in synchronous machines. (5)
Feaatiers w1 & &fen 6t samean hifsd |

Explain hunting in synchronous machines ? (5)
T 1 91 & T3 iET Tuss |

Derive equal area criteria of stability. 5)

AT Wt it Fr=AT S HrEret B avi Hifre | 55 s fafed )

Describe the construction and working of Schrage motor. State their applications. (5)
R T Hiew hit I I T & fgia H I i | 3 I
fafea |

Explain the construction and principle of operation of linear induction motor.
State their applications. &)




