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INDUCTION, SYNCHRONOUS AND
SPECIAL ELECTRICAL MACHINES

. Puffawm: 39 [Sferehad 37 : 60
Time allowed : 3 Hours] [Maximum Marks : 60
P () FA-TAATImEE Headd
Note : There are THREE sections A, B and C in the paper.

(i) QFITCH JIT GGIT1 & GHF 10 97T & IR 5T | 9% YT U 37 H7 8 0T
T 10 97T TGAE TFR F T F 8 |

Answer all the 10 parts of the question No. 1 in Section A. Each part carries
one mark and all 10 parts have objective type questions.

(iii) QT 8 Fv91 7 @ 587 6 7971 F I T | 3% F97 3 37% HT 8 TF
FTHT5 T / 50 Fieg) 5 I} e |

Answer any 6 questions out of the 8 questions in Section B. Each question
carries 3 marks and to be answered within 5 lines / 50 words.

(iv) Q& &6 3971 7 @ 58T 4 3971 & I IS0 | I9% J97 8 31 FT 8 0F
FTHT15 8T / 150 Viegl 7 3% 5@ /

Answer any 4 questions out of the 6 questions in Section C. Each question
carries 8 marks and to be answered within 15 lines / 150 words.

v) FAF QI & G F5) H FHIR T Gr §T HrT |

Solve all the questions of a section consecutively together.
Vi) g1 STII3n 7 37 g4 #1 R 7 33 garg d = 8 |

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

¥R~ T
} Section — A
1. () fremem o AR % Jet § S graehia & h i B @
(8 Ng (b) NgEHH
(c) Ng¥=Q (d SNg
Speed of rotor magnetic field in three phase induction motor is
(@ Ng (b) Less than Ng
(¢) Greater than Ng (d SNg

& (1 of 4) . P.T.O.
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(i) T Prepet, 400 ST 60 Hz (1) JT0 Hiet Y qui wR R 71 1150 g sif fire
B | wefi F 6 et § | wefia <t e gt

(a 0.051 (b) 0.041

(c) 0.061 (d 0.071

A 3-phase, 400 volt, 60 Hz induction motor running at 1150 r.p.m. at full load.
Machine has 6 poles. The slip of machine will be

(a) 0.051 (b)- 0.041
~ (c) 0.061 (d 0.071

(i) e TieR =1 R Sme & srirean st g &
@) Ry>Xy (b) R=X,
() R,<X, (d X,=SR,
3-phase induction develops maximum torque at starting when
(@) Ry>Xy (b) R=X,
() R,<X, (d X,=SR,

(iv) T Hell FCATS hl Toh hell HUSHH A SiTg T Fraehi &1 S+l 8
(a) T G & (b) UM g &

(c) o e ol grarshr &t (d) e o e ot e & (St )
When 1-phase winding energized with A.C. single phase supply, it produces

(a) Pulsting Magnetic Field

(b) Rotating Magnetic Field

(¢) Constant Magnitude Rotating Mag. Field :

(d) Constant direction (Anti-clockwise only) Rotating Magnetic Field

(v) e el JTor Wtex 3 fope aEfén s yam fpen ST 8 2

() i amEfeT (b) T amiSn
(c) ()T (b) QHT (d) SERaERE
Which windings are used in" single phase induction motor ?
(a) Starting winding (b) Running winding
(c) _Both (a) and (b) (& Damper winding
(vi) T 0 @ = a1 Tacies SRoT AeX | S g o e ?
(a) WR-3T ' (b) ..
(c) 3-WTEE WK (@ T w&X
Which of the following starter isn’t used in induction motor ?
(a) Star-Delta starter (b) Direct online starter
(c) Three point starter _ (d) Rotor resistance starter
(vii) STeT ST T o TeATaeh T hi9 91 UL HTH form Sman g 7
(a) THERA F AR (b) STATHR WX
(c) e ga R (d) feu for A=
Which type of rotor used in alternator of a hydro power plant ?
(a) Squirrel cage rotor (b) Cylindrical rotor

(c) Salient pole rotor (d) Slip ring rotor
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(viii) FTEIIfes TeX Y fore o o) ST & ST S WehaT & 7
(a) o TeaTErd] U (b) haet fem um -
(c) et aun feg & N g (d) mwmmﬁﬁaﬁé@

To run a universal motor, which supply is needed ?

(a) Only A.C. supply (b) Only D.C. supply

(©0 BothA.C.&D.C.supply (d) Either A.C. supply or D.C. supply
(ix) 9 T FRE 4T (BLDC) Hiex v 3 2 Rerit 3o foser St 2 7

(2) W@ H (b) g H
(c) I Aaesd - (d) Y ot
In which BLDC motor is used ?
(a) Domestic fan (b) Drones
(c) Industrial robot (d) All of the above
(x) SUR aTEfET 13U Brar &
(@) orHEH (b) Sl famfora Sor A #
(c) fesyummaed (d) geaIiers AT d
Damper winding used in
(a) Induction motor (b) Resistance split phase induction motor
(c) D.C. motor (d) Synchronous motor (1x10)
Y — &t
Section — B
2. Toor Sror Aiex qen |t e SR det Y g Hif |
Compare squirrel cage induction motor with slip-ring inductor motor. )

3. rerc SR WieX w1 TRIEYS VIR 701 0 i Bt @ 7 HR fafew |

Why three phase Induction motor have low power factor at starting ? Write reason.  (3)

4. Tor—spet JToT Aiet T T R TR Igh 1 g wenifa i |

What is slip in three phase induction motor ? Derive formula for rotor frequency. 3
5. e el SUT AT i TRY A Y farfRrt & e forfe |
Write the names of starting methods of single phase induction motor. A3)

6. NS § ATk HIVT AT S HIvT A 1 Feiey & 7 Y e poser % @ fafew |

What is the relation between mechanical angle and electrical angle in alternator ?

Write advantage of short pitched winding. A3
7. SeTEde ateA i fRR e % v il |

Write advantage of stationary armature in an alternator structure. A3
8. qouwIo® A H NI AR AT HRT

Compare synchronous motor with Induction Motor. A3
9. W HR % Iwn fafa |

State the application of Stepper motor. A3

P.T.O.
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10.

11.

12.

13.

14.

15:

e - o

Section — C
Frereita I A1 BT TN g Vs Y Irawaehar F gt § 7 et ot T edes b
Fuig IR | |

Why is a starter required to run 3-phase induction motor ? Explain any one starter for
three phase motor. ' )]

T TGS, TR ST et el SROT Hiiet i TTaT, SIvumTel qem STeoi-|dor
rfrereror 96 1 GETEY |

Explain construction, working and torque-slip characteristic of capacitor start
capacitor run single phase induction motor. 8

% 200 .90, Freren @R IR TeEd®, 6-9, 1000 JRA.T. W T @R |
SR W0 T ¥ | T @Y F 8-=1er & | Wi Yo T 0.04 I 2 | A FUSTH
0TI 0.96 B Al $.TH.TH. T HIY | \

A 200 kVA, 6-pole, star connected alternator running at 1000 rpm. The stator has 90

slots and 8 conductors per slot. The flux per pole is 0.04 wb. Calculate the e.m.f., if
winding factor is 0.96. )]

TSHA HET IT0T HIST 1 VT Fohe SRR fomarm S @ 7 WHeTsT |

How is maintenance of a single phase induction motor done ? Explain. ®

TeIHTIoTeh HIet % Heyl # fret =1 amemse :
In reference to synchronous motor. Explain followings :
() TR ser reped
Starting Torque
(i) RETE §e AT
Operating Torque
(iii) ST Set SATel
Pull-in Torque
(iv) fTerepola st e
Pull out Torque (2x4)

o o @ fopeft weh W wfde feouoft ferRew -
Write short note on any one of the following :
O I Lt i i 1 0

B.L.D.C. motor
(i) TH. . game

A.C. and D.C. servomotor
(i) BTfed ga W
Shaded Pole motor 8




