Seat No./Enrollment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER 4 — EXAMINATION - SUMMER 2026

Subject Code: DI04000321 Date: 19/05/2026
Subject Name: Electrical Machines - 1T

Time: 10:30 AM TO 01:00 PM Total Marks: 70
Instructions :

1. Attempt all questions.

2. MakeSuitable assumptions wherever necessary

3. Figures to the right indicate full marks.

4. Use of simple calculators and non-programmable scientific calculators are
permitted.

5. English version is authentic.

Q.1 (a) List the application of various single phase induction motor. 03
U4 q .
() [QlQu RbiA ¥ Boss2let Hlerell Gualolle(l aLel U, 03
(b) Explain construction and working of capacitor start Induction run single phase 04
Induction motor.

(M) 3R W& Bo55Acl wl ROl 3% Bo5sAol Hl2a{l Uil Wl 51 (0 1
Al

(¢) A 6pole, 3-0, 440V, 50Hz Induction motor develops 8 HP at 955 rpm, stator losses 07
amount to 400 watts and the friction losses 0.5 HP. Calculate Synchronous speed,
Slip, Rotor output, Rotor input, Rotor cu loss and Efficiency of motor.

(5) s WA, 3-5%, ¥¥0 V, U0 Hz 8o552el Hl2R ¢UU rpm UR ¢ HP A5l 09
8. ¥e Al™ ¥00 dlz ® ua el A o.u HP B. Rislu wdls, kA,
A2 AlBaye, A2 Balye, A2 SUR AR Al stalattdl .

AHq|
OR

(¢) Derive the torque equation for three phase Induction motor under running condition 07
and derive the condition for maximum running torque.

(5) 2l ¥ BossAat HleR HI2 2e(ol RAQHUL 25 uHlswl AlRAl wal HedH 09
2l Hide{l AR Rl

Q2 (a) Define Synchronous speed, Slip and Slip Speed. 03
¥R .
() Rt 1s, AU A Raw AUls ol catvaal L. 03
(b) Apply double field revolving theory to explain why 1-@ induction motor is not self- 04
starting.

(©) sud (3es Raledol Radlal Gualol sl uHadl 3 Rl 32 Bo552el 0¥
Hle? 2l 23 31 adl «tell?.

(¢) Explain D.O.L Starter with necessary diagrams. 07
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Q.3
Wl 3

Q.3
U4 3

Q.4
U ¥

(5) Slal.ald. e 33l vusld wd uxesal.

AHYq|
OR

(a) State Working Principle of three phase induction motor.
() QL ¥ Boss2Aet HI2Rel sl Rgld Al

(b) Develop construction and flux distribution diagram of single phase Shaded pole
induction motor and explain it.

(o) Rlotcd 323 A3s WA Bo552el Hl2Re] GitllR0L el setsU ([QAdRQl ausld wa
AHestal.

(¢) Explain production of rotating magnetic field in 3-phase Induction motor due to 3-
phase supply with diagrams.

(5) 2l ¥ Awladl ARl ¥ BossAet HleHL Aol ARs (des 3cll A
Gaud AUl B d ws(d WA wnestdl

(a) State the application of Synchronous motor.
() RSt Weretl GUAN A,

(b) Explain Synchronization of alternator with infinite bus bar.

(U) wceRA2Re] Woid HUGMR WA RABASBA AHA AL

(¢) Compare Projected pole and Cylindrical pole type of rotor in alternator.

(5) uceAHUL A2 VA Ul RAGSAH Wt A2 dA dcall 5.

¥Hq|
OR

(a) Define Pitch factor and Distribution factor for alternator.

() wcealeR HI2 MU 3522 wal BR20 el ¥52R ofl cautvaul a0l
(b) Compare Synchronous motors and induction motor.

(o) Rslot M2 Wal Bo552lol MR AR el 5.

(c¢) Explain V-curves and inverted V-curves of Synchronous motor.

(5) RSlotd Herell V-5d wa 8oads V-5 qustal.

(a) State necessity of parallel operation of Alternators and List conditions of parallel
operation.

() w26l WRAAA 3 Uoto{l w332l QU M Aol ARAA 21l
UL

(b) Develop vector diagram of Alternator on lagging and leading power factor.

(o) AR wal Aol ULldR 522 MI2 wcRal2Re] dAs2? wlsld olailal.

(¢) Derive an EMF equation of Alternator
(5) uceerAR HI2 EMF uHls0L Rl
e
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usl ¥

Q.5
gy

Q.5
gy

()

I

Define Hunting and its effect in Synchronous motor.

(1) Rsloty W2l 82l 9 B? wal Aoll WU UM LA

(b)

(o)

(c)

(5)

(a)

A 3-0, 3.3 KV star connected alternator has a full load current of 100 A under short
circuit condition. It takes SA field current to produce full load short circuit current.
The line voltage of the open circuit emf on the same excitation is 900 Volt. Armature
resistance is 0.9 ohm per phase. Calculate the synchronous reactance per phase.

3-3%, 3.3 5.cl. R selses ueerA2? Wé ulBe RA[AUL 100 WnflaR ga
Als 522 AW B. gt s We AUBe se Aaaal w2 w AflaR (3es s22
331 B, A ¥ AsABLA UR U UFe S AU NS0 AlBal ARy ¢00
dleey 8. uHUR ABR2A 0.¢ e YA 33 B. Yld 33 Rslx RAseau
awell.

A 3-0 star connected alternator has 8 poles and is driven at 750 rpm. The stator has 3
slots per pole phase and 15 conductors per slot. useful flux per pole is 54mwb.
Calculate the open circuit line voltage. Assume that all the conductors per phases are
connected in series.

3-50 wAR S0ls2S 2wl WA ¢ WA 8 el d vuo R ULAH. uR
YdladaHi wWad 8. ReML uld Wd yuld 32 3 e B wal uld ele U
505522 8. yld Wd GuaAdll sesdt uy M@A Aok B. cul 505522 yld ¥
RERBHUL AstActl & AH Hlo(lad W uat UlFe Algel 2 oLl

A 4 pole 60 Hz, 3-0 star connected Induction motor has full load slip of 3%. Find full
load speed of the motor.

() As 4 W, 60 Hz, 3-30 VAR ASIAA Bos52ol Hl2Rell §et Als RAU 3% B.

(b)
(o)

(c)
(5)

()
()
(b)
(o)

(©)
(5)

HlzRe{l get cls adls 20l

List different methods to measure slip and explain anyone.

RAUw Hudle(l [ uglQell atgl W A S1E5 A5 UHest Al

Explain Torque slip characteristic of 3-@ Induction motor.

3-30 80553l Hl2e{l A5-RAU cllal@sdl uHostal

AHq|
OR

Develop Equivalent circuit of 3-0 Induction motor.

3-32% Bo559ct Hleo{l unsa A2 [@Qsuldl

Draw and Explain Power stages in an induction motor.

Bo559lel HleRell UlalR U sl E1Rlal Ul
Compare Squirrel cage and slip ring induction motor.

RSRA 3% el RAU (F91 Bos52let M2 A el 3.
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