Roll No:-
(Sem - 1V) Diploma Exam 2024 (Even)
(Basic Electrical Engg.) (Theory)
[Time: 3 Hours] D.C. Machines & Transformers (1620402) [Full. Marks: 70]

- All questions are compulsory. (@t sz s1famd 2 |)
- Marks are mentioned on the right side of each question. (3% aft wr & € v sifea o 2|)

Group (A) (U -8B)

Q.1 Answer all questions as directed. (2x10=20) | Marks | CO | BL
(framrar @l wealt & 3 &)
a) An ideal transformer have magnetic permeability. 2 COo |1
(Zero /infinite /unity/constant) 3
Teh 3Tee) IRUNTAT & Yaehry RIATTCET T ATl BIAT g | (T /3o
/TS /TE)
b) DC shunt motors are used in electric traction system. (True/ False) 2 CO | 2
81 #Y 2fc AR &7 39T fatyd Fior ugfal # foram Srar §1 (wea/ 3/ 2
¢) Match the following: 2 CO | 2
(a) DC shunt motor (D Fan 2
(b) DC series motor (1) Lathe
(c) DC compound motor (1) Conveyer
[GRIGETY
(a) 3rdTeC AKX () 9@
(b) 3 &r vl Aex (1) orer
(c) 3T &Y FUT3s A () PleaAT
d) The value of copper loss at full load is 6400 Watt. The value of copper loss at 25% of full 2 CO | 3
load condition will be... ... ... (400W /1600W /800W/3200W) 3

quT olts T e 9X iR gTfet T ATl 6400 aTC & @t U7 &1 & 25% TN IR gliet T
HIeA... .. BIITT| (400W /1600W /800W /3200W)

e) If resistance and reactance are equal then the value of power factor at maximum voltage 2 CO | 4
regulation condition is..... .... ... (1/0.5/0.707/0) 3
e, wfaRrer 3R Gferd T AT SRTSR &1 s Hgedd dlecs el I Fufd & i
9[0T T AT.... .. .. .. B19TT| (1/0.5/0.707/0)

f) The no load speed of a differentially compounded DC motor is dangerously very high. ( 2 COo |1
True / False) 2
wﬁmmamammwmmmmm@a@mmm
(HcT / 378)

g) In DC machine... ... ... sustain the maximum temperature rise. 2 COo | 2
(Field winding/armature/commutator /slip rings) 1
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g @ AN H.. .. 3RSdH IIAT FT TE ThT ¢l (Prez
arsfesan mefeR/amiEgeet/fEad Ra)

h) In DC series motor starting torque is directly proportional to armature current. (True / 2 CO
False) 2

Aoft FIET 7 TTET Tk 3R Faed R & FAWIA 81T § | (Hedl /370c3)

i) Match the following for a transformer: 2 CO
(a) Open Circuit Test (1) Copper loss 3
(b) Short Circuit Test (1) Core loss
(c) Efficiency (11 Low

(d) Voltage regulation (V) High
T qRonfAT & for e &)

(a) ger 9wy St () R gifer
(b) ¢ aRuy ST (1) R grfer
(c) c&Tar (I &&=t
(d) arecst Q?FT%I?T (IV) 3=a
j) A delta-delta connected three phase transformer can be connected in parallel with... ... . 2 CO
(delta-delta /star-star/star-delta/delta- star) 4

Teh Secl- Socl Tgard Hehell IRONAT... ... .. & AR A SNST ST Hehel 8| (Seel- S

/ TeX- T&€R /TER- Socl/3oel- TER)

Group (B) (JU -a)

Answer all five questions. (F3fr 9Tar 99=T & 3R &) 4x5=20
Q.2 Write the basic performance equations of DC machine for both motoring and generating 4 CO
mode. 1
ST &\t A AR T AlS 3N SR #HIS & T HTs[ Te el FHvI &l ford |
OR (3fYd) 4 CZO

Explain back e. m.f in DC motors and write it's equation.

3 HY AeX A S 3 TH U T SUTEIT Y UG SHBT THIHIOT ford |

Q.3  Explain the methods of improving commutation in DC machine. 4 CoO
A A A Flrgee F GURE & Aot i sarear w3 1
OR (31YdT)
Draw the phasor diagram of ideal transformer and write the characteristics of ideal 4 CO
transformer. 3

Teh 3TN IRUNTAT &7 HhoR 3@ Wi 3R sehr TAQvarn3it 1 ford |

Q.4 Define auto-transformer and write the advantages of auto-transformer. 4 CO
3iTeY- RonfAT ST g #¥ 3T s faLrydnsit #r g | 3
OR (Sfydm)
A single phase transformer has maximum efficiency of 95% at full load and unity power 4 CO
factor. Calculate the efficiency at half load and same power factor. 3

Teh Tehol thef TRUTTHAT T T oS 8T 3R 3ohT$ AT I[0TIeh I STecTe GaTdm 95%
&1 3 ois ohr &y 3R genrS Qe A[uTToh IR S&TelT ohT HTeT JATcT Y |
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Q5

Q.6

Q.7

ok

Q.9

Q.10

Explain welding and isolation transformer.
afegdr 3R 3mSaTeyoT YRUNTAT T carEar HY |
OR (Sfydm)

Draw Scott connection of three phase transformer and write the formula for turns ratio.

Teh THehell TROUTTAS o [T Thie dhaierelel 1 3R Wi 3R o1 3e]ure & forw
ford|

Describe the construction of a single phase transformer.
Teh Uehol Shell TRUTITHT oh TITeAT T 0T Y |
OR (3fYdm)

Explain all day efficiency of transformer.

Teh GROTIAT & QY =T o gatelr 1 sarear #Y |

Group (C) (g - ¥

Answer all five questions. (Tt 9Fg Ui & IW & |) 6x5=30
Derive the expression of voltage regulation for a transformer and write the conditions for
zero voltage regulation and maximum voltage regulation.

Teh IROTIAT & fIT dledsT TelRIeT &l hsieh JTCd & dUT YT dlecst Lol 3R

TRl # Aot ot FTeIRIET & el &1 fordd |
OR (31yan)

Explain different losses in transformer and derive the condition for maximum efficiency.

gRoNfAT A g1 gt [3fReeT it &1 aufer = 3 IRuNTAT & 3Tadd geTar & faw
oleh e i |

Describe the construction and working principle of a DC generator with neat sketch.
TITS 3G T TEIRIAT & Th 3 A S T T vd I RAgicd o7 aofa Y|
OR (3fydm)

Explain in detail various methods of speed control of DC motors.

ST EY Ale & TTg shelel 8] Tafest et T faedR & ot Y|

In a single phase transformer the total iron loss is 2500W at nominal voltage of 440V and
frequency 50 Hz. The total iron loss is 850W at 220V and frequency 25 Hz. Calculate the
eddy current loss and hysteresis loss at nominal frequency of 50Hz.

Teh Tehol hell GRUTITHAT 1 FA1THTel dlecsT 440 dlee 3 I 50 Hz 9 el wiig gifel
2500 dTE g1 220 dlee 3R 25 Hz e TR Sl E1fel T AT 850 ATC 1 50 Hz h
ATTHeTel 3Mgfed I #¥eaR eRT gTiet 3 AU it 1 AT AT Y |

OR (31YdT)

Describe open circuit test and short circuit test of single phase transformer.

Tehol hell TROTTA o foITw Gell aRTY Sifer 3N sig aRw Sirer o1 qofe ¥ |

Draw and explain the different characteristic curves of DC shunt, series and compound
motors.

ST T 2, STl 3R T30S Al & faffies [awar asnt &l @i 3R sarear |
OR (37YdT)
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Q.11

Derive emf expression of single phase transformer. Write the disadvantages of auto-
transformer.

Teh Tehel Shell IRUNTAT & dleds & foT sdsten TTed & | 3iTel- Fehell & 3raaquil i
ford |

Write short notes on the following: (I) Armature reaction (II) Three phase auto- transformer
et 93 wfarea feoaof ford : (1) 3mefar Rderget (1) et 3iter- aRkonfaT
OR (31Yd)

Write short notes on the following: (1) Potential Transformer (1) Application of DC
motors.

foveT ox dfgiea feoqolt ford : (1) fasra aRonfa= (1) S € Hiex & rgaateT
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