Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - IIl EXAMINATION - WINTER 2025

Subject Code: DI103000081 Date: 04-12-2025
Subject Name: Electrical Machines — I

Time: 10:30 AM TO 01:00 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) Define following:- (1) Mutual Induction (2) Voltage Transformation Ratio (3) All 03
day efficiency
(1) oD yv0r cuvAIRIA 5:- (1) RIRYRAA PoSSRUal (2) A1E2% 2lo1S)31R101 2RI 03
(3) 21Ul [EdAol] sIRiidl
(b) Explain the need of starter and significance of back emf in dc motors. 04
(c1) 12N aNeiai 2218200 w3R2UIA 2l As YRAHAS] Hecd AN, 0¥
(¢) Explain direct loading test with circuit diagram, advantages and disadvantages. 07
(8) 2182 siu2na, sIRUEI 2Aa AgIUEI 119 SRIRSE AIS] 222 Adondl. 09
OR
(¢)  Explain open circuit (OC) and short circuit (SC) test with circuit diagram. 07
(8) (82 sru2na 2118 2Nyt 2u(Se (OC) 210l 2NE AlSe (SC) 222 AHM4). 09
Q.2 (a) Draw equivalent circuit of dc series, shunt and long shunt compound generators. 03
(1) 201 M %, 202 21l dldl Qe sPUIBeS woi2eel] 2452 13, 03
(b) Draw and explain the magnetizing characteristic of dc generator. 04
(c1) Sl ¥oferoll foila ci2ifRisdl €121 24a Axma). 0%

() Derive emf equation of dc generator and apply it to calculate induced emfin a 4 pole, 07
lap wound dc generator having 1000 armature conductor, flux per pole of 10 mWb
and running at 1200 RPM.

(8) <12 wo2erq] gAAs 2152021 ANA) 24a A 4 Uld, AU UIBos SRl Fofdeai 09
NRd gRAHAS 21e1d?] s41 HI2 N SA FHI 1000 41342 $5522, 10 mWb M(d
Uld $dSA 8, 210l 1200 RPM U2 AUldd 8.

OR

(a) Define following:- (1) Law of energy conservation (2) Faraday's law of 03
electromagnetic induction (3) Fleming's right hand rule.
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Q3

Q.4

(1) oD yvor cuvAIRIA 53:- (1) Bl 2ARei LI (G113 (2) 3RABol JASAAA S
gossalall (o124 (3) SAMIall ¥HRII &Il (o124,

(b) Draw and explain internal and external characteristics of dc series generator.
(c1) Sl 20215 soiverell 21idRS 210 oti@ ciziRISsdiRl € 2ial A,

(¢) The resistance of the armature, series field and shunt field of a 500 V short shunt
generator are 0.08 Q, 0.03 Q and 200 Q respectively. Generator supplies the load of
20 kW. Calculate the generated emf assuming the brush drop of 1 V per brush.

(8) 500 V 2N 2ie o220l 214130202, D215 (3¢S 2401 =i (eSall UlASIR 2ojs 0.08 Q,
0.03 Q 210l 200 Q B. Yoi222 20 kW oll ¢S Yl IS 8. Uld il 1 V ol ¢i?l Qlual
t1flal Geust A emf ofl A@IA3] S2.

(a) List various applications of dc series, shunt and compound motors.
(1) 101 BN, 2ie el s2UIBes el (A4 GuAINofl 1€l Gl

(b) Draw and explain starting and running characteristic of dc dc shunt motor.
(o1) <1201 2ie 1220l A3211d 210 UIAY 0]l dI21RISdl €1 240l AHMA).

(¢©) Derive the torque equation and apply it to calculate torque developed in 220 V, 4 -
pole, dc shunt motor with flux per pole 15 mWb, 1800 wave connected armature
conductors and 50 A armature current. Calculate developed torque in Nm.

(s) 215 2alIs201 AoA) 2al dal 220 V, 4 - Uld, de Ri2 123 By 2150fl a11?)
5241 312 A1) 520 FaHi Uld €16 scs 15 mWb, 1800 Ad Solses 13102 5552 ol
50 A 2413162 522 8. Bcus 2150fl a11d?] Nm Hi S.

OR
(@) Draw the power stages of dc motor and list various losses occurring in dc motor.
(1) 1A alleotl uiar 229 1A 240l 1R ale2ei edi [AAY gfsAicioll 1€ Giotid.
(b) Draw and explain construction of 3 point starter.
(1) 3 Wigoe 221824 clitisiai €1) 210 Adea).

(¢)  The resistance of field winding and armature winding of a 400 V, 6 - pole, dc shunt
motor are 400 Q and 0.1 Q respectively. Calculate the developed torque when the
motor runs at 800 rpm and takes line current of 70 A. Calculate developed torque in
Nm and kgm.

(8) 400V, 6-Uld, dc ic M2l 3¢S QG5 210 413 [A(GS2161) HUAY u%&ﬂ
400 Q2101 0.1 Q B, %12 3122 800 rpm U AUIA & ol 70 A of) GlIdot S22 A
AR Beust 215al] a1id?] s21. Nm 2ial kgm Hi Bcust 2154l a1eiad] s3l.

(@) Draw the vector diagram of single phase transformer on lagging power factor load.
(1) Al uIu2 Bs2e2 dis U2 (o1 35 21015131200 Ase2 SR E13.
(b) Draw and explain construction and working on load of core type transformer.

(o) 12 usiRall 2loiS1Rall GiEISIH 210 AIS UR SI E12] 4l AHd).
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Derive the emf equation of single phase transformer and apply it to calculate emf
induced in secondary winding of a transformer if number of turns in secondary
winding is 1000, maximum flux density is 5.63 mWb, and frequency of supply is 50
Hz.

[RIo1d $% glo4§11R0] emf 2A{1s01 ANA] Hal % A5053] ([AfcSAHT YANisefl v
1000 811, HedlH sASAH S(0212] 5.63 mWb 81, AHal 21 dIRiol] AH1ddal 50 Hz 81 dl
dal 2lod513R01l A50S3] [Alesa1i MR emfol] 21RIc3] Sa1 HI2 @I9] 83.

OR

Define leakage reactance and draw equivalent circuit of single phase transformer with
referred to primary side.

(A5 RASeoA UIVAIRIA 52 Hal A1 $5 2l0AS1HR0] AHS2 AlSe MIAMAS
o1y A0S €.

Explain construction and working of auto transformer.
121 2lo>ig13R0f] 22l VHal SIS 4],
Derive the condition for maximum efficiency in single phase transformer.
[RIo1d 35 2loRigleiRai Hedd siRizAHdl Hi2 Rald Aad].
Draw connection and vector diagram for connection Dd6.
N

Dd6 SaASRIal HIS SaASUal ol AS2 SIUIAIH EIR.

Compare the bank of three single phase transformer with single three phase
transformer.

SRl RId1e 5% 2loriglaRell disel 2uiiAHel Riaid &l 3% 2lo51312 2119 S3.

Justify the criteria for selection of cooling method for three phase transformer and
explain any one cooling method.

201 dGiSSlall 2loASIHR HI2 5SS Ugldofl Uil Hi2all HIUESIAl 10y 3] Vol
sIURl s 65S Ugld x4,

OR
Draw the connection and vector diagram for connection YyO.
Yy0 SclsRlal HI2 Solslal Al AseR SIUIAIH EIRI.
Explain the needs and conditions for parallel operation of three phase transformer.
2RI AGiSSIall gloASI3R0tl AHidR Ayl Hizofl ¥3RUIAT Bial RAT AH¥].
Justify the criteria for selection of distribution and power transformer.

[Ad2e1 el YIdR 2loiglaiRofl Uiea(l HiZotl HIUESIA 19 4.

L
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