Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 3 (OLD) - EXAMINATION — Winter-2025

Subject Code: 4330901 Date: 04-12-2025
Subject Name: D. C. Machines And Transformer

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) State the application of Autotransformer. 03
1) w212l slHRell A [WEelst o). 03
(b) Explain the Losses in DC Generator. 04
() Sl oetRe Ml Adl dlUedl AL 241U oY
(¢) Explain the brake test for DC motor. 07
(5) SlulHleR HI2 As 22 AHdl. 09
OR

()  Explain the Load Characteristic of DC shunt generator, Series Generator 07
,DC cumulative Compound Generator with neat and clean diagram.

(5) Sl e aeReR, slyl Ay =22, sl syryaled sG-S o9
eideet] AlS dlel(Qsdl YES Wl A9 w15[dl 18 AHxd).

Q.2 (a) Explain magnetizing characteristic of D.C. Generator. 03

(A1) D.C. %=1l Y slu qle(Qsdl yuemdl. 03
(b) A long Shunt generator delivers a load of 5.5 kw at 110V .Ressitance of the 04
shunt field ,series field and the armature are 110 ohm ,0.04 ohm and 0.05
ohm respectively .Assuming the brush drop of 1 volt per brush ,calculate

the generated EMF.

(G])  dioll i =322 110V UR 5.5 kw 1l €15 USlULS B 212 sles |, iy  o¥
5165 W A 1HUA) WY wefsH 110 6L ,0.04 3161 via 0.05 16l
8 dRl dl ¥ o2l €16 1 dleeedl 2l SIU. W<l 4Ad EMF oil d8ldz]
5.
(¢) Explain working of DC generators parts. State the part of the D.C. 07
generator and write the function of each.
(5) Sl ogetdeeil sl YHosdl. D.C. welRerell @dlUled) % lldl o9
e 3591 513 qui.
OR
Q.2 (a) Derive EMF equation of D.C. Generator. 03
() SLL wel3eR of YA dirdl. 03
(b) A D.C generator Supplies load Current of 80 A at 400 V. The resistance of 04

the armature and shunt field are respectively 0.2 Q ohm and 100 Q. Stray
losses are 1500 W .Calculate (1) Mechanical (2) Electrical Losses (3)
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Commercial Efficiency.

A D.C %1322 400 V U 80 A ol 532 Wl 52 8. U w4 2ie
§165etl U(dRd 145N 0.2 Q sl 100 Q 8. 2 €lA 1500 W 8 . A3
s (1) UGS (2) 8A(5256 (3) AULUIR] (SIHRAAUG) SIA&HAL

Compare Lap winding and Wave winding.

QuA (8 [(e53] e Ad g8y (5] AW UG 52,

Explain back E.M.F. in DC motor.
SIl Hl2s] E.MLF o yuodl,

Give merits and demerits of swinburn’s test for DC Motor.

Slafl 1l HI2 Ractole] 222411 slUEL v AR§lUEL AU,

Explain the Starting characteristic of DC Shunt Motor ,DC Series Motor ,
DC Cumulative Compound motor, DC Differential Compound Motor .with
neat and clean diagram

SIAl 2ie Hler, Sl il Hler, Sll 51UIGeS 51UIGeS H1e, Sl
[58(c1ud 51UIGeS HlRell e ldedl dla(@lsdl YuUS M
5[ A8l AHendl.

OR
State the necessity of starter in D C Motor.

DC HI2Hi 2212Re1] LAl % Lld).
Write the Equation of Torque for DC Motor & Factors Affecting the value
of Torque.

DC {122 HI2 21 50] UHI5L quil. e 21 Setl HRUA MUR 5l

yRojal.
Explain the any two method of Speed control of DC shunt motors .

SIl 2ie Hleystl 1S 521ds{l S1SURL A Useg,[d uuestdl.

Derive EMF equation of 1-phase Transformer.
1- 32 2lod8\HRe] EMF 15211 Rod).
Explain the difference between the core type and shell type transformer.
SR USIR WA A4 USIR 2loUS1HR 4l dsldd yHoMd).
Explain Transformer working on NO load and ON load with vector
diagram
ds2 SIUIAM UL «l €lS 1 el €S U SIH 5l 2les1HRA
YHdl.
OR
Explain the working principle of single phase transformer
Ridig 32 2l slHRell s1 Riegidel AHedl.
Explain different losses occurring in transformer.

2l S\HRUI edl (Aldy ofstlet] @) AHedl.
Draw and explain vector diagram of 1-@ transformer for lagging power
factor load.

AL UldR 3522 dlS HI2 1-0 2lslHRedl dse? SIUAM €12 34a
Y4l

Explain Advantages and disadvantages of autotransformer.

1 212leUS1HReAL SIUEL WA A§IALL YHMC).
Explain open circuits and short circuit test of single phase transformer.

Ridle 32y 218111l wilust A5 e 22 AlFe 222 yuexdl.
The Iron loss and Full load copper loss of a 200 kva transformer are 3 kw
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and 4 kw respectively .Find efficiency at
(a) Full Load 0.8 power factor
(b) Half —full load 0.707 Power factor
(c) Ya unity Power factor

200 kva 2lod 8140} st dlH WA 56 €lS 51U €l wefsH 3 kw W
4kw © sl U slAetdl 0\H)

(a) §4 1S 0.8 UldR $522

(b) 1§-§4 1S 0.707 UldR SR

() V4 Y[2l uldR s

OR
Explain conditions for parallel operation of two 1- phase transformers

-G 3 2leuslHel uHidR dluelst) s3] HIRell 21d)

{uosld)

Explain direct loading test to find the efficiency of single phase
transformer.

Alole 3 2ledslHR «fl A (10 2Nudl HIR sludse dlslol 2l
2t A1),

The transformation ratio of a single phase transformer is 2:20.When the
primary winding is connected to 1100 V supply, it takes of 3 A at 0.25
power factor lagging. Find the magnetizing current. If now the secondary
winding supplies the load of 20 kw at 0.7 lagging power factor. Find the
value of the primary current and the power factor of the primary side.

Ridle 3 2leuslHell 2lsaslielst IRAL 220 B, 2R IS
A3 1100 V ALY A1 151 1Y, AR d 0.25 UldR 522 4321
W3 A QD Jusly udls 2ldl. ) ed Ase53 dls(Sa 0.8 Abial
Uld? 5522 UR 15 kw oll €lS AWld 52 B, UldHs Udlss] Y& ¥a
Ul [Hs A1OSl UldR $52R 2114l
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Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 3 (NEW) - EXAMINATION — Winter-2024

Subject Code: 4330901 Date: 03-12-2024
Subject Name: D. C. Machines And Transformer

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) State the applications of D.C. motor. 03

SLAL Hl2Rell Gualal guil,

(b) State the applications of D.C. generator. 04
SLAL. 2=t 2Rell GUALIL Uil

(c) What is back emf in D.C. motor and derive its torque equation. 07
i”l.a”% HleMi ds 8.21.98. 9 8 A wlidl 215 Hids] uHls

udl.

OR
(¢) A 4 pole, 230 volt, lap wound, D.C. motor has 540 conductors. Its 07
speed is found to be 1000 RPM. The flux per pole is 25 mwb. Assume
the armature resistance is 0.8 ohm. Determine back emf, armature
current and torque developed by armature.

WS ¥ Uld, 230 dle2, QU d1GeS, S|, ] HleMi dlssl] vl
Uyo 8. defl Ails 1000 3R LAY, 8. sael uld uld u Hlel duiR
8. HUR o] WY 0.¢ WIEH HIRdL, AS S AH NS, AHA

532 vlal AU gl21L Gelusl Adi 215+l (SHd 204,
Q.2 (a) Compare core type and shell type transformer. 03
S1R W A US[Re1L 2l S1HRe1] AU MR 53,
(b) List out the various parts of D.C. Machine and also mention material 04
used for each part.

SLAL Heiletell (alay eilotlefl ALE] oieilcl el €35 CLLIAHT AU LAl
AUHALAl L Gedud 53,
(¢) Explain load characteristic for two types of D.C. generator with circuit 07
diagram.
SI8URL 6] UsiRetl SLAL seRer Hieell dls 33seilels ursle
SIUAIM €3] ¥Homdl.
OR
Q.2 (a) Explain working principle of transformer. 03

2loU S\ HReA S1 Riedid AHd).

(b) List the different types of losses occurs in D.C. generator with detail. 04
SLL el ddi el el cdd  [ddlRedl qul.

(c) Explain armature reaction effect for D.C. generator and methods to 07
cancel it.
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SLAL esetdeami wiHUR A s2Aelo(l 1A YAl A A4 €2
50llefl Tt Ul AHomdl.
Draw the three point starter.
ol W2 212 €.
Derive the emf equation of D.C. Generator.
SLRAL aseiRere] §.01.25. HIze] U5 Hnd),
Explain brushless D.C. motor with advantages and disadvantage.
6i21AY SLlL HleR AHd] dell sluEL ual AR§1AEL AU,
OR
Draw starting and running characteristic of D.C. Series motor.
Sl il 112 Uleil 2213l wa 2+(101 352122 s €.
Derive condition for maximum efficiency in D.C. Generator.
SLAL ogeider Hidell HedH slseldl Hi2e Yot Had).
Explain brake test for D.C. motor with its merits and demerits.
SLAL Hl2Rell G5 232 slUel il AR§LAEL Y] YHodl,
Draw core type transformer.
SR UsIRe] 2l s1HR €21,
A 100 KVA, 1100/440 Volt single phase transformer has following
result: OC TEST: Normal primary voltage, S00W, SC TEST: 850 W,
40V.
Find full load output and efficiency at 0.8 power factor, when
secondary winding is short circuited and at full load.

A5 100 KVA, 1900/%¥%0 V, [Rid1d 36 2led s1HRe11 222 UR1LIH)
o1 Yosod 8. Ul Y512 222: ol YN )2y, Yoo W. 2012
US12 222 Uo W, ¥o v, IR A4S dlefesal 2l sdIMi
u{1dd 1Y el §6 dlS 532 dédl Sld AR, 0.¢ UldR 552 UR §4

cls 1Geye AHe siAealdl 20,
Draw & Explain vector diagram of single-phase transformer for
lagging power factor load.
Ridlel 36% 2l 81l @oflol UldR 3522 Ueil dseR SIUIAM
e13] el Yudl.

OR
Define voltage transformation ratio and turn ratio.
dle2ey 2l slH2let ARNTR U 2ot RN tiRe{l calul WM.
A 100 KVA, 1100/440 Volt single phase transformer has following
result: OC TEST: Normal primary voltage, S00W, SC TEST: 850 W,
40V.
Find voltage regulation at 0.8 power factor, when secondary winding
is short circuited and at full load current.

A5 100 KVA, 1900/%¥%0 V, [i21d 3% 2leus1HRe11 222 URKLIM)
o1 Yorod . vilUel Y5l 222: - UIANT] dleeys, Yoo w. 2112
AUS12 222 Uo W, ¥o v, IR A5S3] dlefesal 21l sdIMi
lde Sld ual §6 €S $22 dédl Sld /AU, 0.¢ UldR $522 WR
dleeoy 29YaLlst k).

Draw & Explain vector diagram of single phase transformer for
leading power factor load.

Ridle 3650y 2leaslHeAl dlsIol uldR 3522 Urell dser Sl
€131 A Yuendl.

State the condition of parallel operation of two transformer.

A 2leUs1He1 Ve 1ot HIReA] 2] dud),
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Explain direct load test on transformer with diagram in short.

2loUS1HR HIRell SIS AlS 22 SIUAM €13] 2541 yuetdl.
Define stack factor and derive emf equation of transformer.

RS sl cuual WUl wA 2leuslH HIRZe .24 08,

UHlswe Qadl,
OR
What is the need of parallel operation for transformer?

2145142011 W3t 31Ut Hiefl % xRl Q) B d wWlid)?

Explain short circuit test on transformer with diagram in short.

2l S1HR HI2ell 2012 RS2 222 SIUAM €13] 25HI AHd),
State the ideal condition of transformer and derive condition for its
maximum efficiency.

leel 2leuslHR HIzell 20l dufl e 2ldslHR ol HedH
S8 dl Hl2s YA nad),
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Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 3 (NEW) — EXAMINATION - Winter-2023

Subject Code: 4330901 Date: 11-01-2024
Subject Name: D. C. Machines And Transformer
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 programmable & Communication aids are strictly prohibited.

5.  Use of non-programmable scientific calculator is permitted.

6.  English version is authentic.

Marks
Define following terms: (1) Pole pitch (2) Coil pitch (3) Commutator
Q.1 (a) pitch 03
Usll () cUluAl AL UlE Y1, s1ed Ul we s1Rjee Yl 03
(b)  Describe function and material of various parts of DC machines. 04
@) SI{l Helletetl (aldy ei1oNe] s1A qHod) WA AHi GUALMI Addl o
ST RARIICE T TR TSI
(¢)  Derive equation of condition for maximum efficiency of DC generator. 07
(5)  Slfl wei3e HI2 HedH siledidl Hizetl 1o Yot dirdl. 09
OR
(¢)  Explain different types of DC generators with circuit diagram. 07
(51 [alau usirel SIdl oseRe: A5l SIAIAM A1 AH). 09
Q.2 (a) State and explain conditions for voltage buildup in DC shunt generator. 03
Usl2 1) Sl 2lee a2 dle2as (465 Wy d sl 21l qHdl, 03
A DC generator has following data. No. of pole=06, Flux /pole=12
(b) mWb, Total conductors in armature=900, Armature speed=1500 rpm. 04
Calculate generated EMF for 1) lap winding and 2) wave winding type
machine.
Sl e Ul <A Yo 32l Mg 8. Uldefl dqudl= 06,
5654 /UlE=12 mWb, WIHUMI 54 dleslell qua1=900, w1HU-{]
(W) 3 oy
115=1500 rpm. %eies SRHU Sl AU Wa dd qIGes Helld UL
SIEREERE
(¢)  Explain field test of dc motor with circuit diagram. 07
(5)  USL2 SIUIAM AL Sl Hlewd] sles 2 uHondl. 09
OR
Q.2 (a) Compare lap winding and wave winding in DC generator. 03
ust2 ) Slil aeie: Hie AU wal dd dleSesTolef] HuHEl 520, 03
(b) Explain the magnetization characteristic of DC generator with circuit 04

diagram.
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SIMl aeiReRwll ANl 33s2Als Usle SRIAM L
AHen1d).
Explain brake test of DC motor with diagram.

SIAAIH 18 SIA] Hl2Rell G5 222 UHdl.

List out specifications of DC shunt and series motor.

SIAl 212 2 Rl el Hleedl W1 [s35214 ¥ lLdl,

Explain the working principle of brushless DC motor with diagram.

SIUIAM UL 6120QY Sl HleeAl 513 Riegid uHosdl.

Explain the necessity of starter in DC motor. Draw and explain 4-point
starter.

SIAfl HleUi 21éefl wxUld uHed). 4-Ulgee 2122 1] wA
U4,
OR
State the application of DC shunt and series motor.
SIl 212 wal A1R12L Hl2Reil GUALLLdL qui).
Explain the starting and running characteristic of DC series motor.

S11 A1R121L Hleed] 212]ol ua Re{[0] 23R8 s U1l

Explain various methods for speed control of DC series motor with
circuit diagram.

SIAl A2l HleRetl wdls s2ld uleeil (alay dl vsle siuAM
18 Huend),

Differentiate core type and shell type transformer.

S12 244 e UsIRetl 2led S1HReE sl LI,

Explain Yarious power losses occurs in transformer.
2l slH™M di [alay ylaR €l qHedl.
Derive EMF equatig)n of single phase transformer.
Ridle 2 21 S1HR HI2 SHHUA e} Yot dlRdl.

OR
Explain working principle of transformer with diagram.

214 81HReA) S1 (Regid SIAIALM U1 AHd),

Draw and explain equivalent circuit of transformer.

214 51420 UM e A512 €1 A UHextdl.

Draw and explain vector diagram of single phase transformer for leading
power factor load.

cflSTol uldR 3522 6lS HIR [Ridld 32 2lets1HReAl dseR S €1
Ao Yl

State the conditions for parallel operation of transformers.

2lod §\HRe11 WA e w1 Ulsted] 2 slLdl.

Explain voltage regulation of transformer.

2loU S\ HRe] 120y 203y A Lol UHox1dl.
Explain open circuit and short circuit test of transformer with circuit
diagram.
2lodSIHR HIZ Ut U512 A 20 USle 222 SIUIAM YL
YHdl.
OR
Explain direct load test of transformer with diagram.
2loU S1HR HI SIS ElS 232 SIALALH U1 ¥Hmd).
Explain the working of auto transformer with diagram.
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B12) 2l slHRe] S SIAIAM AL M),

Explain back to back test of transformer with diagram.

2SI HR HIZ A5 2 G5 232 SIAIALM A1& Yuostdl.
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Subject Code: 4330901

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering —- SEMESTER - 3 (NEW) - EXAMINATION - Winter-2022

Subject Name: D. C. Machines And Transformer

Time: 02:30 PM TO 05:00 PM

Instructions:
1. Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of programmable & Communication aids are strictly prohibited.
5. Use of non-programmable scientific calculator is permitted.
6. English version is authentic.
Q.1 (a) Define the following terms : (1) pole pitch (2) front pitch (3) back pitch.

(2) Al ugld avaid 20 (uia A () g2 dla (3) os A,

(b) Derive e.m.f equation of dc generator.

(o) &L oydzzze e.m.f uHls20L Al

(c) With the help of sketches describe the main parts of a dc machine?
Explain the main function of each.

(5) 29289 gl 2 Ll Halladl Yoa ol quld 520 vid 25 Hod 513
AL,

OR
(c) Explain different types of D.C. generators with circuit diagram.
(5) 512 senam wE Ll syRzaAl oyl syel Uslz AHMAL
Q.2 (a) Listand Explain methods to improve commutation.

(2) 5P YHRALAL LAl QUL 244 AHMAl.

(b) A 4-pole d.c shunt generator has 36 slots with 10 conductors in each
slot.The flux is 0.03Wb and the speed is 750rpm. Calculate the emf
generated if the armature is (a) Lap Wound and(b) Wave wound.

(o) 25 4 Uld Ll 9102 6rd22341,36 MIAML 10 Alssl 9. 5854 0.03 4012 v
218 750 rpm £9. 671 wUHAR (a) AU 4G (b) A4 UGS G4 dl Geleed AUdi
emf<{l ABLAL 52U

(c) Explain break test for dc motor with its merits and demerits.

(5) LRl HI2HI 65 232 dell SIAEL A ARFAEL AU AHMAL

OR
Q.2 (a) State the difference between Lap winding and Wave Winding.

(@) AU A<l vt A9 Aol 422l dslad syRuAal.

(b) Illustrate the magnetizing characteristic of d.c. generator

(o) LAl syzzui Hodaiuila alaDisdL uxmdl,

(c) Explain swinburn’s test for dc motor with its merits and demerits.

(5) Ll Hizami 2laoid 222 del S14L i AFAEL UL AHMAL

Q.3 (a) State the back EMF in D.C. Motor.

(@) Ll HizzHi ol ©. 241,215, syl

(b) Derive torque equation of d.c. motor.

(o) LAl Hizami zib wslse dral

Date: 23-02-2023

Total Marks: 70
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Explain the speed control of D.C. series motor.
Sl 2l Hizami 208 szl Aumal.
OR
State the application of D.C. shunt and series motor.
LAl 2z 2 Ll HIKl HizzeAL GuAldll syRuAl.
Obtain Starting Characteristics of D.C. Shunt Motor.
LAl 2z Hizadl 221210 diafBisdl Haal,
Explain necessity of starter in D.C. motor. Draw and explain three point
starter.
Al Hizami 2122l or3leaid AuaAl. gl Uiz 22183 212l i UHMAL
Develop equivalent circuit of single phase transformer.
2lore 5650 211l Slsadaz Uzslz ol
State difference between core type and shell type transformer.
512 215U, vtel 944 215U 2Leu51H2 422l dglad AHMAL
Explain the losses occurring in transformer.
2LeslUUL Adi QldlA AumAl.
OR
Derive the condition for maximum efficiency of single phase
transformer.
dlid 508 21eu 5192 HI2 HedH sAEEAL HIZ<l 224 Hadl,
Define the voltage transformation ratio and turn ratio.
qle2sy 2leuslHad 22 i 2 AL v id 52,
Draw &Explain vector diagram of 1-phase transformer for lagging
power factor.
aolol U1aR 5522 U 2Leu5IHRAL 4522 SPUAMH EIRL 2Ad HHMAL

State the condition necessary for parallel operation of two single phase
transformer.
oL 2lo1el 5% 21eU51HAL URAE IURAA HIZ 6032] UL SrBUAL
The iron losses and full load copper losses of a 400/200V, 50Hz ,8§ KVA
single phase transformer are 90W and 200W respectively. Find the
efficiency at this load at 0.8 lagging p.f.
215 400/200 V, 50Hz, 8 KVAX[IA 559 2LeA51H3AL 24 14 9OW €9
2 58 dlg 5142 Al 200W €9, 2L dlg U2 0.8 @d{loL uldR 5523 U2
25l il12dl gl
Explain the O.C & S.C. test to find out the efficiency of transformer.
2lersliRell 2151l dlral HIzdL 24U 62512 214 212 U8z 222
AL

OR
State the necessity of parallel operation of transformers.
2lesliReAL URAd lua-l sy3Ra1d srpudl,
[lustrate the working of Auto transformer.
221 245112, 51 AHMAL
Explain the direct loading test of transformer.
2lesliRel s14Rs2 Aol 222 Uumal.
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