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, 'Su bj ect : FUNDAM~NTALS OF.':E,LECTB-ICAL ENGINEERING 

Time: Three hours Full Marks : 100 
:Group A (68 marks) 

Attempt any four questions (Each carry 17 marks) 

l alThree impedances each of magnitude (is - j20) ohms are connected in delta o'r 
',mesh across a 3-phase, 400 "volt A.C.,su.PP,ly. Determine the ,phase current, ' line 
current; activepower and reactive, power 'D.rawn from supply. ' J8} ' .. ' 

l b] Explain , Two~Wattmeter  , method of3-phase power measurement with phasor 
diagram & connection diagram. '(9) , 

2a).M:ention with diagrams different the types of D,C. genera:tofs?(7) ' 

" " ~~J.~.~~:,,:W;.h;~~ , _~t~.9.qqJ ·p. · !P; ,~,; ,~*. ~l} ,Q}tl;J~,~r,Bg~~..·5?tP ~,Q ~ W9...",, ~:. 1?: ,<;, :~;,g~!(,~f.stpr :-l.\~§i 

' an _e_.m .J. ,of ,20 0 volts. II the spesdis increased to 1100 r.p.m. and atthe 'same time� 
,  the'.n~  pe~,  po.le  ii,reduced-to'O.619'Wb.,what ,isthen the induced' e.mJ..7, (10) ,� 

. .' .' .. . 

:3,~), wh.at  is bick-e .U1S in ca~e ,;f:a':D.C " motQt?-WhY do we -need astarter f~r  -ii:?  '  -
, .' ",.. ' . (8) 

, 3 c) ',A '2~o\T' ri .c,. shunt motor ' With armature: resistance of 0.5 ohm" 'has full-load 
'. a.rr.O~tu~e current-6120 A ~aiid :a' speedof 1000 r:p:m: 'wh~t resistance should be _added' 
,: iti setieS~itharmati.lre  in ordertoreducethespeedby 25% for the .satne.'load'-tdr-que. ' 

(9) , 

, 4a) Whatare the different losses inatransformer? Why transformer rating is in !{VA? 
" ' , , ' , ~~~ ' 

4b) Draw the equivalent circuit of a 200/400 V, 50 Hz. Single-phase transformer from 
thefollowing test-data: a.c. test: 200V,O.7A, 70W ',(on l.v , side) & s.c. test: ISV, lOA; 
8.S\Y,~(9.n,:h-·7 ;: ~i ~e }" , " " ' , , ($IX 

-5~) :I}~fJ.A~: ' :~slip " ~-~Induc~o~ ~'otor ; wha.tis the relation bet-ween the torque. and' 
'r otor output of an Inductiori motor? , ' (3+6=9 ) , 

,"5b{ A 500_,HP';  , 3~ph . , 440V, ,$0 Hz~ Induction m~t~r  with 6 poleshasa 'speed er ,9S0 
, ',' LP_PJ:6h full-load. icalculate 'slip'. How.many cornpletealterations Will-the rotor voltage 
, , make, perrriitnite?(8} 

,-;'  6a)  De:rin~·  iSYnchronQu  s  speed'-ffi an Alternator. -Give the. vector representation of~'  

, .Alternator on load with lagging power-factor. ' (8).. ' . . . 

6b) -A3-pbas-e :star-connected -alternator 's up plies a -load of 8 MW at -0.8 .p.f 
laggingand at ,10 KV terminal voltage. Its resistance is 0.1 ohm petphas~'and 

, , synchrbnoll s reactance isQ.66 ohm p:er phase. iCalculate the line valueof e.m.f 

'·.,;  ·g~p~ra~e,d.  ,  :_"  _' ," .; " ' ~ ',"" " " , , " 'i", ' " ' " ", " , ' . , ",(9) , 
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213): 

. ~  - '. 

":. ..~. . 

. 2 . '8.) Derive 'th e ~.ni.s. and average value of the Hair Wave Rectified .cu rrent . 
, . ' S' 

b) A cast .steel ring has· Circular crosssectional of 2cm in diameter and a ' 
mean circumference of90cm'~  The ring is uniformly wound with acoil of 800 
turns. i) ·C8.1c:ulate:the current required to produce a flux of 2.6 x·10-4 Wbinthe ..' 
ring. ii) If a saw cut of 2mm is made in ·the ring, then find the approximateflux 

. produced the current calculated in .i). The relative permeability of -ca st steel is .. 
800 .� 

8� 
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c) Determine the Thevenin's equivalent Circuit as viewed from the open
circuit terminals a and b of the given network. 

8 
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4. a) Show that an 'id ea l current source and an ideal voltage source have 
"infin ite and zero internal resistance respectively. 

4 

"b) State and explain the Superposition Theorem. 4 

c)" A coil of resistance 20n and inductance 0.07H is connected in parallel 
with "a series combination of 50n resistance and 60llF capacitance. Calculate " 
the i) total current .andii) power- consumed" .by each. branch, when the parallel 
combination is connected across 230V, 50Hz supply. Also draw the phasor 
diagram. " 
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