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ELECTRICAL ENGINEERIjHG

'Ti.m,e:3hoursl tFullMarks:loo
.lVo{;es ; (i/ Answer the questions as directed.

(it) The figures in the right-hand margin indicate full marr,; for the questions.

(iiil Group-A is compulsory and attempt any fout questioi,s from Group-B.

GROUP_A
( Cornpulsory Group )

1. Attempt any tert questions from the following 2xlO=2O

(a) A 5 kVA, 50 V/100 V, single-phase transformer has a .econdar5r terminal
voltage of 95 V when loaded. What is the voltage regulation of the
trilnsformer?

1b/ Find ont the current 1 flowing in the circuit shown belc , in amperes :

t')

20v 51

(c) The tota-l impedance of the secondary winding, leads atrd .,urden of a 5 A CT

is 0.01f). If the Iault current is 2O times the rated prima, ,, current of the CT,

compute the VA output of the CT.

(d) A moving-coil instrument having a resistance of 10 fi gives a full-scale
deflection when the current is 1O mA. What should be th', value of the series
resistance, so that it can be used as a voltmeter for leasuring potential
differerece up to 1OO V?

(e) For the logic circuit shown below, X and Y are digital ,eputs, and Z is a
digital output" Represent the function of the circuit vuith i"i.ie help of a single-
logic gate :

X
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(f) What will be the task for the 8O85 microprocessor for th<., instnrction LXIH,
2500r-I?

(g) The measured value of resistalce isr lO'25f), whereas its ri,'tue is of 10.22A
What is the absolute error of the nteasurement?

(h) 'The iine currents of a three-phase, four-wire system are sqr i :Lre waves with an
amplilude of 100A. These three currents are phase shifterl bv 12O'to each
other. What will be the rms va,lue of neutral current?

(i) A 0'1 pF capacitor charged to 1OOV is discharged throu6l, a 1kC) resistor.
[{r'rrrr nrrtr-:}t f.irrrr: ir; requirecl for {,h,:r vo1 l.agc a]cross 11tc capi,rr- rr to drop to 1\/?

A) A, zl-pole induction machine is working as an inductii, ! generator. The

(. ;rlt.rrlirlr: llir- rr.reclrouri,::al speet.l qrl the ruLor.

(lc) A phase-controlled, single-phase, full-bridge converter is -' rpplying a highly
inductive DC load. The converter is fed from a 23OV, tfiHz AC source"
Calculate the fundamental frequency in Hz of the voltage iipple on the DC
side.

(l) The nominal n circuit of a transmission line is shown beli v

Z

X X

Impedance Z =1OOZ8O" {l and reactance X = 3300 ( Compute the
magnitude of the characteristic impedance of the transm'. ,tion line.

GItou'.[).-E

,', lr rril.rl ,1 st -loui r-it tr:siliotrti frrun tl.' s Jol.lor,,virrg .

(a) Prove that single-phase induction motors are not self-stari,d.

/b/ E;<plain Ferranti effect in case of high-voltage long transrr ission lines

5;'r '1..,,2U

(c) The input impedance of the permarent magnet moving coil i?MMC) voltmeter
is infinite. Assuming that the diode shown in the figure bci,:rw is ideal, what
udll be the reading of the voltmeter?
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@) Trle sau,toottr rroltage waveform shown in the figrre below is feci :.o a moving

iron rzoltrneter. What rvill be the reading of the voltmeter?

I{}D V

t
2O m sec 4O m sec

(e) Derive the average output voltage in CaSe of a three-phal ,, six-pulse

uncontrolled rectifier.

(f) A bulb in a staircase has two switches, one switch being on the lround floor

and the other one on the first floor. The bulb can be turned oN ;'''nd also can

be turned oFF by an'yone of the switctres irrespective of the stat*''' of the ot'her

switch. The logic of switching of the bulb resembles with whicl' of the logic

gate,)

3. Attempt any four questions from the following ' 5x4=2O

r'l'r) tl lir: fl,il ll (:1lt-f{-r trl is !1000 A, 1ll': tr:lrr"y' r;r:tting is 50%r anrl cT rafio is

It..l [.r , ].-i , {lrt.tt r;ill'cl-Llul:r': l'lre plrtg setlirtJ'; n:r ultilrli':r'

(c) In a 2-poie lap-winding d.c. machine, the resistance of one corlr ';ctor is 2 (-)

erncl the total number of conductors is 100. Find the total res"'ance'

(d) If trvo meters X ared Y require 40 mA and 50 mA respectively 1.o 'ive full-scale

cleflection, iclentify the meter which is more sensitive than the rther'

(e) Twrl heaters, ratecl 1000 watt, 25o V, each is connected in Se ' eS aCroSS a

25OV,SOHzAC mains. Calculate the tota-l power drawn frorn |he supply'

/f) TwO wires A ancl B of the saflre materia'l and length t and 2l hav'" r-adius r and

2rrespectively,Ca'lculatetheratiooft-heirsepcifi'cresistance:l

4. Attempt any four questions from the following ' 5x4=2O

(a) An SCR has half-cycle surge current rating of 3000 A for 50 Hz ;upply' What

rvill llr' (llt,(r.-i.:'VCle tit-ll'ge cttl'rerrt?

(lr/ Forrr- icierrlical alternators each is rated for 20 MVA, 11kv 1' rzing a sub-

circurL h:vel at the bus; beu'

(c) conrzert ttre binary number (1111000011110000) to hexadeci" al number'

t
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(d) The speed of the salient pole rotor of a synchronous l :ller:ator, used in
hydropower plants, is 200 rpm. What will be the number of poles required
when its output frequency is 50 Hz?

(e/ What will be the total flux emitted by a source of 6O carrtle power?

(f) A step-up chopper has inprlt voltage 110V and out|.,,,1 voltage 150V
Calculal.e the va-lue oI the duty cycle.

5. Attempt any four questions from the following

(,t) Ii'or ir sl'rorl trrrnri;nrissiott lit're r.rrith fil/X ratio ol'1 arrd thc ,oltage regulation
zero, what will be the load power fad-or?

(b) Usrrrg the Routh-Llurwitz criterion, rleterrnine the numt,, , of roots o[ ttre
equation ro*.3-5s2+s-6=O with negative real parts.

(c) Expla:n the process of measuring an unknown inductan' r using Maxwell's
inductart'ce bridge.

(d) A single-phase, 30 km long overhead transmission lin,, consists of two
parallel long straight conductors wit-h 5 mm diameter each and spaced 1'5 m
apart. If the line voltage is 5O kV and frequency is 5O I: lz, determine the
charging current of the open-circuited line.

(e) ReeJ.ize the following function using only NAND gates :

f=naletDlteF,crEco

A A four-pole, lap-wound, 11'5kW,23OV DC shunt generatr has an armature
resistance of O'2 ft and shunt fie1d resistance of 100(, Calculate e.m.f.
i,,crrrrl,rtr.:r.[ i1'1hc lrnts;h cr;ntact clrup is J Vlbnrsh arnd 1J:e , lrrorator is dt-ivcrr
zrt 1OOO rpm. Assume, 12OO nttrnber of conductors are in ihe armature.

6. (a) A three-phase, 5OO V, star-connected alternator supplies pi ,ver to a 1500 kW
delta-connected induction rnotor operating with a power r,ctor of 0'85 (lag.)
ald an efficiency of O'93. Calculate the active and reacr ,,/e components of
currents in e'ach motor phase.

(b) A 10kVA, SOOOVl44OV, 25H2, single-phase transformer :1as a copper loss,
eddy current loss and hysteresis loss of 1'5o/o, O'5% and :)'6oh of output on
full load. What will be the percentage of losses, if the trari,.:brmer is used on
a 5O Hz system keeping the full-load current constant? A, ,,,ume uniW power
factor operation.

5x4=20
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7 (ajTwopointchar.ges2pLCand4.pCarelocatedinfreeSpaceatii],0,0)and
(0.8, O, 0) ,"*p"".tir.ty. Determine the electric field intensity '' the point

P (A'4 , O'3, 0).

(tt) A rllurrrrrnomel(]r ixrat.tn'teter with its vottirge coil connected across rle load side

c,l tlr,..: i,t'rl;|'r't,tt-t:letrt- r'ca,t1s j2ii}0wr,rtt" II 1]rr:, lor,r.tl voltage is 200V, ri, i.]t'power.is;

corrrs,-trnecj in the load if the voltage coil has a resistance of 40t' '()? Neglecl

irt r ltl l-(jlt'. t:rtll 16;11';ll";[;1nr':e'

8" (a) A ur-rit feedback sYstem has an open-looP transfer iunction of

G(s)=
K sfl+ 3s)
-;-..;FindthevaluesofttreperramterKforwhichti,.,closed.loops' 't-2s + 3

***

system is stable.

(b)^try<lroelectricstationoperatesunderameallheadof5om.,:.hereservoir
errrployed has a catchment area of 5OO km2' The average raintr''{l is 150 cm

per annum. Determine the capacity of the station" Assume 25a1,,: af rainfall is

lost clue to 
"uu.ptr^tion 

a,d zlsxirt the head is lost in the pe'r:itock' Given'

the efficien., oi th. turbine and altr:rnat.or as 85ol' and 957o rel"ectively'
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