Roll No:-
Sem-V Diploma Exam 2023 (Odd)
(Electrical Engineering / Electrical & EC. Engineering ) (Theory)
[Time: 3 Hours] A.C. Machines (1620502) [Max. Marks: 70]

- All questions are compulsory. (&ft w2 a1 21)
- Marks are mentioned on the right side of each question. (s @t wr & a1 3R ifera o 21)

Group (A) (7w 1)

Q.1  Choose the most suitable answer from the following options. (1*20=20)
(waitarer Sudww freheT i g o) -

I. In an induction motor, if the air gap is increased (afs faret o Atex # a1y staua s ST 2)
(@) Its speed will reduce (zaeht fer = =1 St (b) Its power factor will reduce (&=t arar Teex 1 & STem)
(c) Its breakdown torque will reduce (sers et &x =t smem) (d) Its efficiency will improve (swe wrismar # gaw gmm)

ii. The operation of an induction motor is based on
(Sreor TieT =T HeTe e 9T ST @ -)
(a) Ampere’s law (b) Lenz’s law (c) Principle of self-inductance  (d) Principle of mutual inductance
(e =t fem) (o=t =1 fm) (w=-3ror =1 frgia) (wrea e ST T frgie)

iii. The frame of an induction motor is made of
(3T AT T A SAHIR T T ST BT 1)

(@) Aluminium (sregsifem) (b) Cast iron (w==r@r=r)  (c) Silicon steel (faferet wie) (d) Bronze (=)
iv. At starting the slip of an induction motor is
(Smey ® ST Hiew 1 ey 2t ?)
(a) Zero (z=) (b) Unity (z=t) (c) less than unity (z=rE & =n) (d) Infinity (@)
V. In a slip ring induction motor, the frequency of rotor currents can be measured with a
(Rt T SIoT e #, Tt aret st Aaf ot foreer [TaT ST deha ©)
(a) Galvanometer (b) DC moving coil millivolt meter (c) Wattmeter  (d) None of the above
(TareR) (2. = Ao s fufer Aieesiiex) (Elezsichy) (37 5 & =S 74)
Vi. The torque developed in an induction motor is nearly proportional to
(= SIToT AT 7 forhthd st e o GUTIT! BT 21)
(@) 1/V (b) V (c) V2 (d) None of these (s @ =1$ =)
vii.  Which of the following starting methods cannot be used for starting delta connected 3-phase induction motor?
(ST # g1 g Tkt SO HieT i Y& A o g frfaftad 7 & fora i fafer st SwaivT = foram St wear 2)
(a) Line resistance (b) Direct - on — Line (c) Auto transformer (d) Star — delta
(e wferre) (srrEe - 31 - @) (Fer - giawrR) (=R - =)
viii.  The speed of a slip ring three phase induction motor can be controlled from the rotor side by:
(Rt - far Foreher ot Avex <Y 7ifer shY Tex Y 7R | Forif fopam S wrkar 2)
(a) Changing the number of poles (gat % dean see) (c) Changing the supply voltage (smft aieest seer)

(b) Changing the supply frequency (st s sewe) (d) Rheostatic Control (fratreefes fzarmr)
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iX. A 3-phase, 4 pole, 50 Hz induction motor is running at 1425 rpm while supplying full load its slip is
(us forare, 4 wrer, 50 Hz Sror wivex qof @ire i smaftd shea g¢ 1425 rpm w = & 21 5o fie @ -)

(@) 5% (b) 4 % (c)3% (d) 10 %
X. The field system of an alternator is usually excited by (srmexiss =1 e JoTel AR T Ifera 2rar 1)
(@) D.C. (Reamgrm)  (b) A. C. (vermadf e grm)  (€) Both (2) and (b) (@i srwa @)  (d) None of these (37 & =g 7&)
Xi. A 10 pole, 25 Hz alternator is directly coupled to and is driven by 60 Hz synchronous motor. What is the
number of poles for the synchronous motor?
(v 10 v, 25 Hz v €@ 60 Hz gearsmfore diet & 81 g1t 3t @eferd 81 qedshiierss et & o diet i e frat 2)
(a) 48 (b) 12 (c) 16 (d) 24
Xii.  Alternator operates on the principle of:(sreetiex forgia o el ot 21)
(a) Self induction (b) mutual induction (c) (a) and (b) both (d) Electromagnetic induction
(== o) (wrEaTie SroT) ((37) 3tk (=) =) (Ferera sgrerehiar SioT)
Xiii.  The number of poles in turbo alternator is:(esit sreetiet # yait i gen 2 -)
(@2 (b) 6 (c)8 (d) 10
xiv.  The armature reaction effect in a synchronous motor depends on:
(T qeehTictar A1t | SATH=R Nfafsram g o feit e 1)
(a) Load current (b) Power factor of the load (c) Speed of the machine (d) Both (a) and (b)
(Fre am1 ™) (9T =T ITER HeX W) (w1 71fa) ((1) & (@) =)
XV. For under excitation operation of synchronous motor the power factor will be
(e eashifereh Hiet % Siet - ey ST % for urer et &)
(@) lagging (asrm) (b) zero (zr=) (c) unity () (d) leading (smmf)
xvi.  Ina 3-phase synchronous motor the magnitude of field flux
(e et qearshiicen HIeK H hics Feed ol FiGHTon)
(a) Remains constant at all loads (b) Varies with load (c) Varies with speed  (d) Varies with power factor
(ft 9 o fer e 21) (¥ ¥ STER e 1) (nfer 3 ¥ER sEc 21) (TR et 3 STE aer 21)

Xvii.  In a single-phase induction motor? (s et Swor diet # )
(a) Both the main and auxiliary windings are placed on stator (7 arsfén sit were arEfeT Hi ¥t T W S 1)
(b) Both the main and auxiliary windings are placed on rotor (3= amfén 3t geree arsieT aHi i W T @l S &)
(c) Main winding is placed on stator and auxiliary winding on rotor (wex amfén s e 3k were arfén i et W/ w@r s 21)
(d) Auxiliary winding is placed on stator and main winding on rotor (wewre arféT i ®et W 31t g arEfET i Jet |/ @ S 21)

xviii. A 3-¢ synchronous motor is widely used for:
(ueh ProfetT qoashfersh Hiet ol aTsh &9 & IwrT _ # fopa S ?1)
(a) Power factor improvement (amsr %t # gar & fo1w)
(b) Control of voltage at the end of a transmission line (ziafiem e & 3id & aieest & {01 & forw)
(c) High torque loads (s== st wr & form)
(d) Both (a) and (b) (3 (=) s ()
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xix.  Inashaded pole motor, the rotating field is developed by using:
(STaifera diet Arex & B fihee &1 foser _ o SwnT & foram S 21)

(a) Salient poles (b) A Capacitor (c) Shading coils (d) Damper windings
(7 379) (e weriie) (iR Fsfor) (et amsfe)
XX. If the capacitor of a capacitor start induction motor is short circuited, the motor will:
(arfe Faftret werd Jeor Aiet w1 Sufher witd afehe 2ar @, ar Hie )
(a) Start (sm) (b) Not start (s =2 (c) Burn (srem) (d) Start with jerks (ze= @ 31%)

Group (B) (3w )

Q.2 State and explain the working principle of three-phase induction motor. 4
(Prera ST wirex o % faia ol e Ue |we))
OR (sreram)
Explain why the rotor of a squirrel cage induction motor rotates in the same direction as the rotating 4
magnetic field.
(e, fop fecraret 3t SIRoT T1eX o et Ui bt & o HAT faw § Rt e €)

Q.3 Describe why damper winding is provided in an alternator. 4
(v =R o STeetiet § TP amEfen ==t yar T St )
OR (areram)
Derive the equation for chording factor. 4
(FTFEm et 3 TrieRToT BT J1d )

Q.4 How the change in supply voltage and frequency affect the performance of a 3-phase induction 4
motor?

(et Ateest i ST # aiErde Breetl ST H1eX o FaR i S T L 8)
OR (steram)

A 2-pole, 3-phase induction motor runs at 3460 rpm Calculate the slip if the supply frequency is 60 4
Hz.

(v 2-geftr, Pkt SRoT Hivex 3460 1. . ww o wfom 31 AfE yewr st 60 w8 2 At free R 3 )

Q.5 Describe the effect of excitation on the performance of a synchronous motor. 4
(wsh qeahTicter HIeX o M W IS o THTE T U i)
OR (ateram)
Define synchronous motor? What are its application? 4
(TearerTieren HIeX shi TRCATIG il SEET STTIRINT 4 7)
Q.6  Describe the working principle of shaded pole induction motor. 4
(I Uit e Hiet o w1 fagia 1 vl )
OR (steram)
Write the name of different types of single-phase induction motor and explain the principle of 4

starting of resistance start induction run motor.
(fafr=r JerT o wehet et ST HIeX & AT ford 37 Sy Terd ST T Hiet & Iy & fagia 1 awed))
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Group (C) (gv - #)

Q.7 Derive the expression for developed torque in a 3-phase induction motor and find the condition for 6
maximum torque.
(Prepetr SiTor A W forepfa st o fore wtertor ST i 7R stfermam sremeet o forg Reerfa sma )
OR (31eram)
Define slip and synchronous speed of an induction motor. What is the value of slip when the motor 6
is stationary?
(R Sror wivex it et ofix feishe i st afeafyd i) St Aiet i feuf feer & ar Reera &1 w1 @ €m)

Q.8 Discuss what do you mean by an alternator? With the help of neat and clean diagram, explain the 6
construction of an alternator.
(STTETA | 1T T THEAT ] UM Rl TS TG T TEIAT § e il TTHHT T ST i)
OR (sreram)
A 4 pole, 50 Hz star connected alternator has a flux per pole of 0.12 Wh. It has 4 slots per pole per 6
phase, conductors per slots being 4. If the winding coil, span 150°. Find the emf.
(v 4 i, 50 &S @R o1 steetet # v wid wier 0.12 Wh 1 & wfa wier wfr e 4 it 2, wfa wife sheaet 4 8
afe gETeRR Hee i srafr 150° 2, dt € 31 R)

Q.9 Draw and explain the phasor diagram of a 3-phase induction motor under loaded condition. 6
(PrercT ST Hiet =T %R ATNE e A i fufd § aTe U e #hil)
OR (areram)
A 3-phase, 15 hp, 460 V, 4 pole, 60 Hz, 1728-rpm induction motor delivers full output power to a 6
load connected to its shaft. The windage and friction loss of the motor is 750 watt. Determine the
(a) mechanical power developed (b) Air gap power and (c) Rotor copper loss.
(v T, 15 hp, 460 V, 4 pole, 60 Hz, 1728 rpm 3ot diet 3o 39 & 3 WIS i 90f S13eYL ITer F&™ Hd 2l

e 1 ke s o a1ty 750 Watt 31 (o) fossfr =ifies v () a1 sieer mfts w (a) e atd <6 e R e )

Q.10 Describe why is synchronous motor not self-starting? What methods are generally used to start the 6
synchronous motor?

(Rmshirer wiex wart =] Rt et g 87 aui | fisRe et it =1e] R % A ST R foR Rt T SaeT fora it 27)

OR (steram)
Explain, what do you mean by v-curve of synchronous motor? 6
(RishI AT 3 V-aish & 3719 T TS § =1t i)
Q.11 Write short notes on any two of the following: 6

(a) Torque speed curve of induction motor
(b) Direct On Line starter
(c) Double cage induction motor

(Freferfiaa & & formel a1 W wiftre fevaoft ford:
(37) SITOT HIS T qAqoT — TR 5k
(F) TR A e WIT
@) & — sl o are)
OR (steram)
Differentiate between the phenomenon Cogging and Crawling of an induction motor. 6
(e e HIeT & RIAAT ST ShifeT hT T & sfir i 7))
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