Roll No: -
Sem-V Diploma Exam 2023 (Odd)
(Basic Electrical Engg.) (Theory)
[Time: 3 Hours] Induction, Synchronous and Special Electrical Machines [Max. Marks: 70]
(2020403-P)

All questions are compulsory. (H'l-ﬁ U4 Hﬁﬂ'ﬂf%b
Marks are mentioned on the right side of each question. (3 Tt U3 & 218 3R 3ifdrd fardt g))

Group (A) (YU -¥)

Q.1 Choose the most suitable answer from the following options. (1*20=20)

@aife Sudad fawed B gAH ford)): -

I Ina 3 — ¢ squirrel cage induction motor (wﬁwﬁaﬁawﬁaﬁ_)

(a) Rotor conductor are short-circuited through end rings RTeR Ao 3ifdH B3R T &R Y URIY BIAT 5 |)

(b)Rotor conductor ends are short- C|rcu|ted through slip rings (ﬂ?? IqoP B 3ffaH B3R R R =R oY URUY g g )}
(c) Rotor conductor are kept open (QICQ gl dh ol Redl

(d) None of these (E_Fl'ﬁf?[ DI BE))

ii. Uneven gap in an induction motor is likely to cause __ ( TRUT Hiex H 30 3R@ 814 & BRUT BT GHTGAT %|)
(a) Heating of motor (JZiIEQ W‘Tff'&!ﬁ) (c) Both aand b ((31) YT (d) E.;I:il)
(b) Unbalancing of motor shaft (H1cR &1 ZMUC 3Jfod i) (d) None of these (378 T I3 Tal)

iii.  Stater flux induces of emf in the rotor bars (X Foay Aex IR # fa.a1. 96 URd Ha1 7))
(a) Rotating at synchronous speed around stator (e & 3¢ 16 JOATHIGH a6 UR gUHaIT®)
(b)Constant in magnitude (URUTH & fRR)

(c) Magnitude depending upon the load on the motor (tlﬁ'UTIT[ MR R HUR B W ﬁﬂ-ﬁ)
(d) None of these (s:l'a[ I ﬁ'sc :l'sﬁ)

iv. An induction motor has synchronous speed of 1500 rpm. What will be slip when it is running on a speed of 1450
rpm?
(T URUT HIeR HT JGIBIGSH a1 1500 rpm & ST9 T§ 1450 rpm b A1 TR GAT A SHHT 6T &1 HTH 81T )
(@) 3.33% (b) -3.33% (c) 3% (d) -3%

V. Skew of rotor bas eliminates (WERW]%R@T@:H, WW%D
(a) The effect of space harmonics (T4 %’I’Jﬁﬁﬁﬂ UHIq ﬁ)
(b) The entire effect of crawling (SIS (X¥T) BT WUl THTT &)
(c) Magnetic noise @aﬁuaﬁwaﬁ)

(d) Vibration due to unequal force developed on rotor (Q-IEQ TR UM 90 BRI 8H & HRU HHA ?ﬁ)

vi.  The supply voltage to an induction motor is reduced by 10% by what percentage, approximately, will the maximum
torque decrease?

(ORTT HIeR & ATYfeS GG BT 10% TeT far S g Siferaray el SITHT fod-T ufazrd ge S )
(2) 50% (b) 10% () 20% (d) 40%

vii.  Crawling in induction motorisdueto ___ (ORTUT Hiex H SIS (7)) BT HRUT 81T 7:)
() Time harmonics in supply (GiTqﬁf[ q4yg aﬁfﬁm
(b) Slip ring rotor ﬁ"T

(c) Space harmonics produced by winding currents @Hgﬂﬁﬁ?ﬁ[ @USQH YRT QR ]%T:I'Tﬁl?l)
(d) Insufficient starting torque (&Mﬂfl?[ IRYFH E'I%)
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viii.  For controlling the speed of an induction motor the supply frequency is increased by 10% for maximum torque to
remain constant, the supply voltage must___

(ORUT Hex &1 a1t f-eion & o mgfd Smafx 10% da1 faan Sran §) sif¥iddd eid fRR 383 |, Yl diee

o g1 91i3Y)
(a) Beincreased by 10% (b) Remain constant (c) Be decreased by 10%  (d) Be reduced for increased by 20%
(10% ! TeTal) (R (10% 1 HH) (20% 1 HH! T FBIasN)

iXx.  The torgque of a single phase induction motor at synchronous speed is

([AETDIGD IS IR THS BT IRV HIeR BT cle gidl )

(a) Zero (R[) (b) Positive (UTHD) (c) Negative ( BUITHD) (d) Multiple (Y]UT<h)
X. The direction of rotation of a capacitor start single phase induction motor can be reversed by interchanging terminals
of
(T W Th e HoT R AR & o fh fean seor s adwarg | <fifFe #§f IR 9go1d o))
(a) Capacitor (FdTRA) (c) Centrifugal switch (P-STTIR® Rad)
(b)Supply (3Tgfeh) (d) Starting winding (TRTY® HUSOY)
Xi. The speed of single Phase induction motors can be controlled by _

(THS HET IRV HieR 3 1o a7 far S g))
(a) Varying the applied voltage to the stator winding (@ETWI?[ &I'I'U;ﬁ d\lc’ga\sl T 9qold o)
(b) Varying the number of poles on the stator (@?TER ¢fal fop T H dgord o)
(c) Either (a) or (b) (&T (3) T (d))
(d) None of these @ﬂﬁﬁﬁ'ﬁcqﬁ)

xii.  The stator winding of an alternator is normally connected in star to eliminate the harmonic component of the
voltage wave form.

(TS BT WeR FUSG! T T Y TR H ST 81 8 off AIgeol T BIH & g e 3faad &l

eIl §]) 5
(a) Third (TIRIRT) (b) Fifth (TT=Idn) (c) Seventh (JTdd) (d) Nineth (F1an)
xiii. ~ The armature reaction effect in a synchronous machine depends on
(JOuPTISD A H SR fetichar g R a1 )
(a) Load current (b) Power factor of the load (c) Speed of the machine (d) Both (a) and (p)
(HRYRT TR) (YR & Zfed 0N W) (= o T |R) ((31) TUT (@) G W)

xiv.  Two mechanically coupled alternators deliver power at 50Hz and 60Hz respectively. The highest speed of the
alternators is

@I T U § gfrd Yrads HHRT: 50Hz Td 60Hz TR X USH HRdl §| YT &1 (Hed) I=dH e
gl

(a) 3600 rpm (b) 3000 rpm (c) 600 rpm (d) 500 rpm

xv.  The effect of leading power factor on the voltage regulation of an alternator is

(T P drgest WG TR Ul 2T ol &1 gHTd 8idT 8 )

(@) Increasing in nature (b) Decreasing in nature (c) Maintained at constant value (d) Oscillating in nature
(gcd Ui Bt ) (RR 71 R ®1gw) @IS Uapld fb)
xvi.  The breakdown torque of a synchroncc)us motor varies as
(IETBISH HIR BT JH SIS el Jeodl g )
(a) Applied voltage V ( 3gfd ai@es) (b) V? () v (d) V2
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xvii.  Pole changing method of speed control is used in €I g o ¢d dqoTd TGfd &1 ST fordt STt %)

(@) Slip-ring induction motor (b) Dc shunt motor (c) Dc series motor (d) Squirrel cage induction motor

(R 7 IRy Hiex #) ©1.3l. T AR H) @3l guit AR A (USR ORor HIeR H)

xviii.  Direction of rotation of a universal motor can be reversed by
(e Hiex & g fos fazm faudia fosan s 9 )
(a) Interchanging the brush leads (a'il?ﬂ_s’ T IR dqoTd o)
(b) Interchanging the supply terminals (SHELﬁ e § RER 90| o)

(c) Either (a) or (b) (3T (30) T1 (¥) &RI)
Teh

(d) None of these (s—rn?r @[?ﬁ'st
XiX. In a single-phase repulsion motor power factor is (UhOH ST UfaByur Hiex ﬁ, ﬁwm?ﬂ)
(a) Always leading (Bﬂ'Q'IT &I"JI'Uﬂ) (c) High at high speed (&WWBED
(b) High at low speed (F¥ a6 TR 3) (d) Always unity (89T
XX. The rotor of a stepper motor has _@CR Hiex BT A | gIdl %D
(&) No windings (b) No commutator (c) No brushes (d) All of these
CIEERE) EEEE)
Group (B) (U -ait)
Q.2 Explain with the help of suitable diagrams how rotating magnetic field is produced in a 3-phase induction 4
motor.
(U BT IRUT Hiex § I BHATS YUHRNG DT & foh et Sugad 3R b Tgrar 9 &< |)
OR (31Ydm)
What is meant by slip in a synchronous motor? Why the slip of an induction motor increases as the torque is 4
increased?

(fHh ORUT HieR & f&EU § 311U 1 JHS 82 T4 <l Jedl § df IRUI AR &1 gy i 9ad1 3))

Q.3 Explain why the air gap between stator core and rotor of an induction motor is made very small? 4
(ORUT HeR & Wer HR TG AR & o1F I AH<R1G 9gd HH 1 33T ST 82 SR HY))
OR (81yYdn)
Explain how the armature reaction influences the field distribution of an alternator for varying power factor. 4
@aad fad ol & T foedt Tamade &1 & faarur smRufafhar o1 &9 gHifad &Rl g, e
)
Q.4 What is meant by full pitched and short pitch windings? What is meant by pitch factor? 4

(@Yo ud gut -fUa puse! O 1 wH3rd g2 U Tonie & 1 e § 9)
OR (3fdT)

Why are synchronous motors not self-starting? How the synchronous motor is made self-starting? 4
o\ i\ c q aN o Y c A A
(JOHISH Hiex W-TTE T 6] 8Id1 82 FAUBIGH HIcR I W-TTE HY -1 87)

Q.5 Explain why a synchronous motor will operate at constant speed on every load. 4
(IR HX o ] Th JRABIoD HAleR YD YR W FRR 16 & 1Y H1F F3al 8?)
OR (31yYd)
Why alternators are required to be operated in parallel? 4

(T &1 GHMR § Y104 & Sazuehdr o gidl 89)
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Q.6

Q.7

QS8

Q.9

Q.10

Q.11

Explain the two field revolving theory for single phase?

(TS HoT IR0 HICR & [T &l &= uReerl Rigid o aare &)
OR (314

Explain the construction and principle of working of a universal motor and mention its applications.

EAHIHSE HieR b SHTaT T S Rt &1 SOt X 4T 37 SUANT &l Fard |)
Group (C) (39 - ¥

Explain the construction and working principle of a 3-Phase induction motor. why does an induction motor
never run an synchronous speed?

(@1 IR AieR & §H1ae U9 &1 R &1 auiH &3[R0 HieR, Joadiios 916 IR & o 5 781
) OR (37

Explain how the induced emf in armature winding in an alternator is affected by (i) form factor (ii) pitch
factor (iii) distribution factor

(it TTade & SR Ppuse! # IR 3. 1. 9@ $A UM ST e () BT Ui &RT (i)
Ul &R (iii) faaRid Ul oGRI, 1 RS Dy

Draw and explain torque-slip characteristics of polyphaser induction motor under running condition.

@Eﬁgﬁ&ﬁ@ﬂ%aﬂﬁa@wawﬁamog%@ga%w@%ﬁwwwﬁ)

Discuss the load characteristics of alternator for different load power factors.

(faftm YR e TToTie & foT Tamads & YR sfieel & omen 1)

Derive the expression for developed torque in a 3-phase induction motor and find the condition for maximum
torque.
QS PwsT IR Aiex # fasRid e & fou THteur 1 B3 U 7ed eTdh 2H) & J1d B9 |)

OR (31YdT)
Explain with neat sketches the principle of operation of a 3-phase synchronous motor. Also explain why it
will not run at other than synchronous speed.

(U AT EIBIGD AR o AT RIGI B ARAT Wad 3R o 1Y HY | 1Y g ARAT hR b
g JRIBTod I1d & GIA GER 916 IR HI Tg] 90 Jadl g))

Draw a phasor diagram of a synchronous motor. Explain the effect of (i) change in excitation if load is
constant (ii) change in load if excitation is constant.

TR 1 ok 3RW Tid | $9b YT o ARSI X - (i) TR YR RR g1 T o1 8

SEOTT B (if) 3R IO FRRR 8 7T YR B 95o7d 7))

OR (31YdT)
Explain with neat diagram the following types of single phase induction motors (i) split phase induction
motor (ii) capacitor start induction-run motor.

(FHifed PR & The BT IRUT HicR fob RHAT W RGP 1Y PX (i) WUS-H ST IRV AR (i)
TR WIé —UIRUI-IA Hier)

Describe the constructional features and operating characteristics of a shaded pole motor. Explain the speed
control of single phase induction motors.

(BT d-¢fd HieR fob TS fqaRul Ud Hare sifiaerun fo e o) | The HoT IR HieR fdh
e AT fob e o) O (3
R

State and explain the various methods of speed control of 3-phase induction motors.

(PreeT UROT IR & aTe Fa=ur fob faftre faferl ol saad &< T e oY)

*kkkk
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