Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - III EXAMINATION - SUMMER 2026

Subject Code: DI103000081 Date: 12-05-2026
Subject Name: Electrical Machines — I

Time: 02:30 PM TO 05:00 PM Total Marks: 70
Instructions:

1. Attempt all questions.

2. Make Suitable 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.

Marks

Q.1 (a) State the constructional parts of a D.C. generator and explain the role of commutator. 03
(1) D.C. %oi2er0ll @i1oN AUl 240 53J22q] SI 2AHANA) 03
(b) Define armature reaction and list two methods to reduce its effects. 04
(1) 21139212 RASRUGHofl iUl 241U 2401 Aol el E21SUI0tl Y GUIR AU 0¥
(¢©) Derive the EMF equation of a D.C. generator and show the meaning of each term 07
(8) D.C. %0220 EMF 26215201 211(Adt 2] 240l €35 eesail 248 2111d) 09

OR
(©)  With a neat sketch, explain open-circuit and load characteristics of a D.C. shunt 07
generator.
(8) 2026 2115(d 2119 D.C. 2102 oi2eell Auei-24(52 40l clls -cl1aifRiscliAl 09
HH¥M]

Q.2 (a) Define back EMF and write its formula. 03
(1) As EMF ofl caiivail 24101 240 Ao 2421 @vi 03
(b) Explain the function and working of a three-point starter with diagram. 04
(@) eN-Uigfoe 221824] S12T 210l Fisiwl 2115(A 2413 294, oY
()  Explain speed-control methods of a D.C. shunt motor with necessary equations. 07
(8) D.C.<ie ezl 2Us-521d Ukl (8¢S aonl 24132 $21d) %33 2efls2e1 2418 09

AHwd].
OR
(a) List the factor affecting speed of DC Motor. 03
(1) DC N2z ofl 2AMA o 24242 521 UGl @u) 03
(b) A 250 V DC Shunt Motor Takes 20 ampere from supply. if shunt field winding 04
resistance is 250 ohm and armature resistance is 1 ohm then find 1) armature current
2) back E.IM.F
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Q.4

(@) A5 250 V DC 2Uoe Az 2eaimaiel 20 AUl A 8. % o2 gles [A6S100)
UB20A 250 A1 ol A1ALUB20A 1 2414 81, dl Ml: 1) 24132 522 2)
S JAHAS

(©) Draw and explain Starting and Running Characteristics of DC Series Motor.
(S) DC SERIES #iez ofl 221221 241 (5121 di2i[Riscl Al 12 240} 2424214

(@) Compare core-type and shell-type transformers.

(1) Si-219u 213 Ad-218U 2leA813R U dsidd Gididl.

(b) State and explain the working principle of DC Motor.

(1) DC #eR ol siRIRgIA RIIA) 210 A

(¢) Explain Open Circuit test of 1 Phase Transformer in Detail with figure.

(8) s %% 2loauS1eN06ll 21Ut A2 222 [A2rAd R AHAd] 40l 2150 €1R1.
OR

(a) Define all-day efficiency of a transformer

(1) zio18185200 2ATA-3 Y3RI1ZIoAl L1 241U)

(b) Derive the EMF equation of a transformer and state assumptions made.
(@) zic28)0720] EMF 21315201 A1) 240 Guailotai QAR YRRIRA @il
(©) Explain Brake Test for DC MOTOR in detail with diagram.

(8) <).2M. aller sii2all As 222 [QAAUR AHF 210 2415(A €13,

(a) Draw only circuit diagram for direct load test of single phase transformer.
(1) Qo1 35 2lo2ilal a112 siidse Als 222 ofl Hil (82 2115(d €R)

(b) State and explain construction of auto transformer

(c1) 2D2gio2810Rg] citiRI I 20l 2AHA),

(¢) The turn ratio of a 10 kva single phase transformer is 300/30 . primary winding is

connected to 1500 v, 50 HZ supply. find secondary winding voltage at open circuit.

find also full load primary and secondary current.

(8) 2As 10 kva sinlgle 335 210281312 oll 201 21120 300/30 B. MIFHT) YIS ne 1500
diee 50 HZ 2 d iy A19 sdiHi ?A]Q 8.241Uol A(Se duid Asos3 dicesy N4
agl gd dls UIgHIl 2al Ases] s22 A4,

OR
(a) 'What will Happen when transformer is connected to DC Supply
(1) 21021812812 A DC 2ALa i AU AHIA Al g U142
(b) State and explain different losses in Transformer.
(c1) zicu81e%2211 &l [AMRE ofsRiell (Losses) FRIA) 24al 2111

(©) develop vector diagrams for lagging and leading power factor on load

(8) s u AfFTar 210l (21 uicR BseR 2 Aser 2115/ (Vector Diagram) (A1),
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(c)
(s)

Explain vector group notation (e.g., Dynl1) and its importance.

dse: YU HI2 duRidl RAzofld (Dynll gcuifE) il dof HECU AHd].
Draw a neat labelled diagram of Buchholz Relay and state its function
2028 Aoiddiof] A415(d 2418 A5 A €1R] Hal dof SI- AUl

A Y—A three-phase transformer has turns ratio 1.5 : 1. The Y-side line voltage is 11
kV. It delivers 500 kVA at 0.8 pf (lag) on A-side. Find (i) line and phase voltages on
both sides, (ii) line currents on both sides, (iii) kW output.

Y—A 3-%% 210481312 Hi 201 R 1.5 : 1 B, Y-ui dgfot e 11 kV 8. A-ug)
0.8 pf A21 U 500 kVA A A1 Y14 8. (1) o1 Uioll dlefol/35 dlce, (ii) dlgol
$22 ol (iii) kW 241162ye 2M14.

OR

List any six conditions required for the successful parallel operation of three-phase
transformers.

2RI $% 2loS13R0l | A5N YA AATURIG HI2 ¥33] SIEURI €9 ] AU

Explain the bank of three single-phase transformers and the single three-phase
transformer unit. State two advantages of each arrangement.

221 RIo1d-5% 2loRiglR0]] Aos Aal S 3-3% 2loAS1HR ASH 4],
Gial RIYEYloll A-G IR G

State the need of cooling in transformers and explain any two methods of cooling.

2loag1dRai g(cio1ofl ¥3RuUIA @ull 240l g(dd10fl SR A UgklA=A] A4

*kk
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