
BLBCTI'UCAL BNGINBBI'UNG 

~»ER·····I 
Time Allowed: 3 Hours Maximum Marks: 200 

Cl1llllitlJlles should altempt SIX qU£stions, sekcling TWO qU£slionfromSection- A, ONE .from Sec/ion- B, ONE 
.from Section- C and BWO .from Section -D. Al:<umo snihhk tk1tn, if necessary and imlicak! the snme ckarly. 

SEC:nONA 
(a) Show that Thevemn's and Norton's theorems are dual to each other Determme the voltage 

aero ss 3 ohm reSiStor for the a rem! shown m F1g I below usmg Theverun' s theorem 
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(b) A large consumer of electnaty reqmres 10 kW, 230 V r m s of power at a power factor angle 
of 60° laggmg through a transm!SSJon !me of reSiStance 0 1 ohm Determme the power 
produced by the uhhty to meet the load demand If the consumer corrects h!S power factor 
from 0 5 to 0 9 laggmg, what power the uhhty has to produce to meet the load demand? 

" (c) Explam what you understand by voltage-dependent current source and current-dependent 

current source For the arcu1t shownm F1g 2, determme the currents 11, '' and 13 US!ng nodal 
analySis 
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(a) Why 1S 11 necessary to truncate a Taylor senes e'llans10n of a non-hnear funchon after the 
first tenn, 1f the hnear approX!mahon 1S deS!fed? 

What do you understand by descnbmg fun chon of anonhnear system? Stale 1ts hm1tahons 

(b) Show that a lngh-C c01l resonant arcu1t can be appro X! mated as shownm F1g 3 

www.studentsuvidha.in

Stu
de

nt
Suv

idh
a.

in

studentsuvidha.in/
studentsuvidha.in/


' 
H'qh•Q coH 'l'~onanl <:kl Aj;lprm:imale equiYale'nl ck1 

Fig. 3 

For aprachcal tank c1rcmt shownm F1g 4 below, the resonance occurs a 1 MHz Assutlllng a 
h1gh Q-c01l, find out the quality factor o fh1gh-Q c01l at resonance frequency 
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Fig. 4 

(c) Pomt out the necessaty and suffic1ent cond1hons for poS!hve real funchon Jushfy that the 
followmg funchon can be dnvmg pomt 1mpedance reachve network 

s(s'+2) 
z(s)~ (s'+l)(s'+4) 

G1ve the reahzahon of the network US!ng first Foster form of tlus network 

" (a) Fmd the steady-state error m the output of any Lmear control system With uruty feedback 
when the mput 1S g1ven by 

r(t) = r0 + r1t + r,t:'1 

" (b) Wnte down the state equal!ons and hence develop a state vanable represental!on for the RLC 
network shown m F1g 5 below 

"' 
-'', 

" • - ' ' 1 ' ' 

Flg. 5 

(c) The charactensh c equahon for a certam closed-loop d1g1 tal control system 1S g1ven as follows 

P(z)= 1 + 04z-1 - 0 69z-'- 0 256z-3+ 0 32z-4 =0 

Determme whether tlns system 1S stable or notusmg JUI)''s stab1hty test 

SECTION B 
(a) Two parallel W!res each of 3 meters length havmg a separahon of 4 nun Calculate the forces 

exerted on each of these W!res when they cany a current of 5 Am the same d1rechon & 
oppoSite d!rechon Assume ~0 =4x x 10-' Him 
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(b) Prove that the capacitance between two lmes 1S given by 

where d 1S the &stance of separahon between these lmes and r 1S radms of each !me 

" (c) Draw a map of the electnc field mtenS!Iy of a charged conductor ruruung parallel to an 
mfiru te conduchng plane usmg method of el ectncalimages 

" (a) Make statements about tangenhal components ofF and H and normal components of Band 
D at any surface of d!sconhmuty Denve Maxwell's equat10n for harmomcally vary1ng fields 
m integral and d!fferenhal forms 

For coa:nal capaator (havmg outer radms b, mner radms a and length I), find the 
diSplacement current flowmg across a surface at a radms r between a and b Assume 
V=V=smt 

" (b) Denve w<Ne equahons for a conduchng medmm A concentnc cable has ad c voltage V 
between conductors and steady current I floWlng m mner and outer conductors Power 1S 
bemg transferred to a load reSiStance R along the concentnc cable Inner conductor has radms 
a and outer conductor has radms b Fmd value of magnehc field strength H d!rected m circles 
about the ax!S Also find the electnc field strength E d!rected radially Show that total power 
flow along cab! e 1S g1 ven by the mtegrahon of Poyntmg vector over any cross-sechonal area 

(c) Fortransffi!sS!onlmes equahons 

d2V/dZ2 = r'V and d2lldZ' = r'I 

fiud the soluhon in exponenhal and hyperbolic fun chon form Prove that Z" Z,, = Zo' 
How impedance matchmg 1S done by means of stub hnes? 

SECnDN C 
(a) Descnbe the factor on wlnch the conduchvity of a matenal depends Give your answer 

d!ScusS!ng scattenng phenomenon 

" Ann-type germanmm crystal has a current denSity of 100 Aim' The crystal has areS!stnnty 
of 0 5 ohm-m and electron mobihty of 0 4 m'N-s Calculate the dnft velocity and the hme 
taken by electron to travel10 m1cro-m m the crystal (Assume e = 1 6 x 1 o- 19 C) 

" (c) The reS!ShVily of copper rod as measured by Kelvm double bndge 1S 1 74 m1cro-ohm-cm at 
20°C If the reS!ShVily of the copper" 173 micro-ohm-cm at 20°C Calculate the impunty 
(%) content m the rod 

(a) Descnbe the clasSification of magnehc matenals Give the examples for each class 

(b) What iS meant by magnehc bubbles 2 Menhon the apphcahons of magnehc bubbles 

" (c) Descnbe the phenomenon of magnetostnchon for Fe, Ni and Co Explam, why 
magnelo stnchon 1S a reverSible process 
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SECTION D 
(a) Denve the expresSion forreadmg of a wattmeter havmg pressure co1l mductance 

" (b) The readmg of a dynamometer-type wattmeter With pressure c01l phase angle of 2°" 700 
watts, when 11 1S used to measure power of a smgle-phase mduchve load supphed by 240 V 
Single-phase ac source When the wattmeter 1S replaced by a second wattmeter With a phase 
angle of 1 o for the pressure c01l c!rcUlt, a readmg of 620 watts" obtamed Calculate the actual 
power and current taken by the load, assummg all errors of the wattmeter, except those due to 
pressure c01l mductance, are neglected 

" (c) A 100 00 V referenced c source 1S used for cahbrahon of a d!g~tal tlll!hmeter m the 200 V 
range The uncertamty quoted by a lab ofh1gher echelon m nahonal cahbrahon network 1n the 
cahbrahon cert:tficate of reference standard 1S ± 0 01 volt The observahons made dunng 
cal!brahon are 100 2, 1003, 100 2 and 1001 volts respechvely F1nd the asSigned value and 
uncertamty assoc1ated W!th measurements (Assume a confidence level 05% and 
correspondmg Student factor, t = 2 78) 

" (a) In a test on a Bakelite sample at 20 kV, 50 Hz by Schenng bndge, havmg a standard 
capaator of 106 pE balance was obtamed Wlth a capac1tance of 0 35 JCF m parallel W!th a 
non-mduchve reS! stance of 318 ohms, the non-mduchve reSiStance m the remammg arm of 
the bndge 1S 130 ohms Calculate the power factor and eqmvalent senes reS! stance of the 
cap aator Denve also the balance cond1hon of the bndge 

" (b) Why magnehc sh1eld!ng 1S requued m dynamometer type mshument? Explam how 11 1S 
arranged 1n th!S 1nshument 

c 
(c) Explam, how a dynamometer-type wattmeter can be used to measure power 1n a arcu1t 

havmg tow power factor 

( ,, c 
D1fferenhate clearly between D to A and A to D convers10n Name d1fferent methods of 
accomphshmg each W1th necessary d1agram, explam workmg of Simultaneous ND 
converter What are 1ts advantages and d!sadvantages? 

" (b) What 1S LVDT? Explam 1ts workmg W!lh necessa!)' d1agram and charactenshcs What are 1ts 
advantages and uses? 

c 
(c) N arne transducers for sensmg flow rate Explam generate pnnc1pl e of the1r workmg Explam 

workmg, conshuchon, advantage and 1m1tahons of electro-magnet1c flow meter 
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BLBCTRICAL BNGINBBRING 
'""' ' ' 

Time Allowed: 3 Hours Maximum Marks: 200 

Cllllllitlntes sJwnJd altempt FIVE questions. Question No. 1 isCO"f'ulsoty, FGUR questions are to be altemptetl o/ 
sekcting at kast ONE qU£stion.from each of the Section A, B, C and D. 

Question No. I is Compulsory 
1 (A) Choose and wnte the correct answer 

(a) The most appropnate value of R m the arcmt shown!S 

(1) 0 (u)lkO (111) 2 kO (1v)4k0 

' ' ~~ 4 ~(l" ' k!l 

'· 2 k (I '· • 

' 
(b) The S!gn- flag of 80 85 tlllcropro cess or 1S set to 1, 1f 

(1) the result of an anthmehc operahon1szero 

(11) the most S!gru ficant b1t of the result of an anthmeh c or lo g1c operahon 1S 1 

(111) there 1S a cany from add1hon or borrow from subtrachon 

(1v) the result of an op erahon cames Four 1 s m accumulator 

(c) In 8 08 5 m1croprocessor, how many mtenupts are maskable 

(•) Two 

(u) Three 

(111) Four 

(!v) F1ve 

(d) If the tum-on hme of a SCR 1S 7-tlllcro sec, an 1deal gate tngger pulse should have 

(1) short nse-hme and pulse Width of 8 ~sec 

(u) short nse-hme and pulse Width of 4 ~sec 

(111) high nse-hme With pulse Width of 4 ~sec 

(iv) high nse-l!me With pulse Width of 8 ~Sec 

(e) Two thynstors A and B have rated gate current of 100 mA and 2 A respechvely 

(i) B 1S GTO and A 1S convenhonal SCR 

(u) A 1S GTO and B 1S convenhonal SCR 

(111) Thyntor A may operate as tranSiStor 

(iv) None of the above 

(f) Wluch type of alternator iS used m Hydro electnc power stahons? 

(i) Non-salient pole alternator 
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(B) 

(u) Turbo generator 

(111) S ah ent pole alternator 

(1v) Steam turbme alternator 

(g) A de motor develops the maX!mum mecharucal power when, the armature rurrent 1S such that 

(1) theback-emf!S equal to 314"') of the apphed emf 

(u) the back -emf 1S equal to one-half of the apphed emf 

(111) the back -emf 1S equal to 114"' of the apphed emf 

(1v) theback-emf!S equal to 2/3 of the apphedemf 

(h) In a 3-phase bndge rechfier c1rC111t for HVDC transm1sS1on, the rat1o of output de voltage to 
mput ac voltage 1S 

,,, (1) 0 5 (u)1 0 (111) ,fi (1v) 2 

The per urut 1mp edance Z(>u) m a 3 -phase system 1S 

S(o\"") X (MVA) B ,,, 

(u) 

(111) 

(KV)~ 

S(,.,) x ( KV)~ 
(MVA)B 

1000x(KV)B 

J"i lB 

1000x(KV)B 

!Bx106 

6) The peak mverse voltage rahng of a d!ode 1n a bndge rechfier 1S 'X' hmes larger than that of 
a full-wave rechfier y1eld!ng the same de output voltage, where the value of 'X' 1S 

(1)05 (u)10 (111),[2 (1v)20 
( ,, Determ1ne V, for the c1rcU1 t shown m the figure V, 1S the Zener voltage of the Zener d10de 

.~,,.,.~.,~. --,----,,---~ '" 
2(} \1 .. !:-

(b) Why the power factor of two Single-phase half-controlled bndge-rechfiers connected m 
cascade, for the same perurut load voltage 1S better than a smgle converter? Both schemes are 
fed from same em s mput voltage 

(c) What 1S the fun chon of Signals at pm marked 10/ M m 8085 microprocessor? 

(d) Why 1S DC used for H1gh voltage TransmiSSion of electnc power? 

(e) Why 1S DC senes motor h1ghly vanab1 e speed motor? 

4 X 5 = 20 

SEC:nONA 
(a) A transformer iS connected to a 1000 V 50 Hz supply The total core loss 1S 1000 W, of 

wlnch 700 Ware hystereSiS and 300 Ware eddy current loss, If the apphed voltage 1S ra1sed 
to 2000 V and the frequency to 100 Hz, find the new core loss 15 
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(b) An alternator has an armature reSiStance of 0 3 0 and leakage reactance of 1 220 The 
alternator supphes 100 A current to a feeder of reSiStance 1 512 and reactance 200 The 
voltage at the far end of the feeder 1S 3000 V The load current havmg a p f of 0 8laggmg 
With resp eel to tlus voltage Fmd the tenmnal vol !age of the alternator and the emf generated 

(c) A star connected sqmrrel-cage mduchon motor has folloWing parameters and rahng 

1\, = 20, R_.= 30, X,=Xv= 3 50 

" 
V = 400 V, 50 Hz 1380 RPM It iS dnven by a voltage source mverter which g!Ves constant 
V/f control to IM If the mverter frequency 1S van able from 10% of rated frequency to base 
frequency, calculate 

(a) frequency for a speed of 1000 RPM and full mad torque 

(b) torque for a frequency of 3 5 Hz and speed of 9 50 RPM 

(a) Denve the cond!hon for ma:nmum efficiency of a transformer 

" (b) A senes generator of total reSiStance 0 5 ohm 1S runmng at 1000 RPM and dehvenng 5 kW at 
a tennmal p d of 100 V If the speed 1S ra1sed to 1500 RPM and the power 1S adjusted to 8 
kW, find the new current and temunal voltage Assume that the m/c 1S workmg on the 
stra1ght porhon of the charactenshc such that the flux 1S proporhonal to the current and the 
emf generated is prop ort10nal to pro duct of flux and speed 

" (c) A shunt wound motor runs at 500 RPM on a 200 V supply R = 0 5 ohm, the current drawn 
1S 30 Am addihon to field current What reSiStance must be placed m senes With the armature 
m order that the speed may be reduced to 300 RPM, the current m the armahlre remammg 
same? If the loads channel so that the mserted reS! stance, the armature current reduces to 15 
A what wdt he the speed? 

SECnON B 
(a) Define the folloWing ,,, DiverSity factor 

(u) Load factor 

(111) Plant capacity factor 

(iv) Plant use factor 

" (b) A synchronous generator and motor are rated as 30,000 kVA, 13 2 kV, and both have 
sub tranS! en! reactance of 2 0% The !me connechng them has a reactance of 1 0% on the base 
of the machme ratmg The motor 1S draWing 20,000 kW at 0 8 P F lead!ng and termmal 
voltage of 12 8 kVwhen a symmetncal three-phase fault occurs at the motortemunals Fmd 
the sub tranS! en! current m the generator, motor and fault by usmg the mtemal voltage of the 
maclune 

" (a) Two 11 kV, 20 MV A, three phase, star connected generators operate m parallel The +ve, -ve 
and zero sequence reactance's of each bemg respechvely J 0 18 J 0 15, J 0 10 p u The star 
pomt of one of the generators 1S iSolated and that of the other 1S earthed through a 2 ohm 
reSistor A smgle !me-to-ground faJJ!t occurs at the termmals of ore of the generators 
Eshmate 

(i) the fault current 
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(11) current m groundmg reSiStor and 

(111) voltage across the groumhng reSiStor 

" (b) What are the d! fferent types of protechons usually employed to protect the thyn stors used m 
HVDC systems? 

(c) Obtam the per umt reactance diagram of the power system shown bel ow 

< 

'en.,. 
Speaficahons of the system components are 

Generator-! 

Generator-2 

Generator-3 

TransformerT1 

Transformer T, 

30MVA, 105kV,X"=160 

15 MVA, 6 6 kV, X'= 120 

25 MVA, 6 6 kV, X'= 560 

15 MVA, 33/11 kV, X"= 15 2 

ohms/phase on high tens10n S!de 

15 MVA, 33/6 2 kV, X"= 16 

ohms/phase on high tens10n S!de 

TransmiSSion !me 20 5 oluns/phase 

LoadA 40MW,llkV09PFlag 

Load B 40MW,66kV05PFlag 

SECnON C 
(a) A npple counter conSists of 6 FFs and the first FF F, receives the pulses from clock and 

gives an output Q, Other FFs are cotmected givmg outputs Q~, Q2, Q, Q4 and Q5 

(i) Deternune the counters mode 

(11) Frequency of Q5 output when the clock frequency 1S 1 MHz 

(111) If the imhal counter state 1S 1 0 1 0 1 0, what would be the state after 25 6 pulses? 
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Draw the c!rcUlt of a l-b1t comparator 

" (b) Draw the near c!rcUlt of a voltage doubler Explam 1ts operahon Draw the waveforms for the 

(c) 

( ,, 

(c) 

voltages across the two capac1tors 

(•) Wnte an express10n for AM wave v(t) 

(u) Draw the waveform for v(t) 

(111) Show that mo dulahon mdex 

'';•••c-,-;V.;•• m ~' 
V,.., + Vmm 

(1v) A 400 W (Pe) earner 1S modulated to a depth of75% Calculate the total power P, m 
the modulated wave 

(•) If the mputs P~, P, to the c!rcUlt shown are 1, 1 determme the outputs Q1 and Q2 . 
P, 

_.J 
o, 

P, 
1 

~ 
~ 

o, 

(u) The correct match between the pm numbers of an Op-Amp ~A 741 m the left column 
and the1r funchons m the nght colunms are 

(•) 

Pin Numb.r Functions 

(A) ' (P) output 

(P) ) (QJ non-mvertmg (+1 N) 

(C) ' (R) mverhng (-1 N) 

(D) 0 (l) -Vee 

en +Vee 

" An equal1ty detector g1ves the output Y= 1, 1fboth the mputs A and Bare etther 1 or 
c 
(1) Conshuct the huth table 

(2) Wnte the Boolean expresS! on for Y 

(3) Implement the c!rcUlt usmg NAND gates only 

(u) ProveA+AB=A+ B 

(•) " Explam the workmg of d!ode detector Show that RC hme constant should be chosen 

" 

where Wm 

m 

the frequency of modulahng Signal 

modulahonmdex 

(u) Jushfy, samphng opera!! on 1 s eqmval en! to mul hphcah on of two Signals 
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SElmON D 
(a) Explam how dc1nputvoltage V can be stepped- up to get 2V at the load termmals usmg a de 

to de chopper 

" (b) A step-up chopper has load voltage of 600 V and 1S supplied from a constantmput de source 
of 200 V If the OFF- hme of the chopper 1S 50 m1cro-sec, compute the ON hme of the 
chopper Also compute the ON hme for the same frequency, 1f the deS!fed output voltage 1S 
300 v 

" (c) Wnte an assembly language program, startmg at locahon 2100, to find Twos complement of 
an 8-b1t number The number 96 1S stored at locahon 2501 The result 1S to be stored at 
locahon 2502 

" (a) A smgle phase setlll-converter (usmg two SCR' sand two d1odes) 1S supplymg de voltage lo a 
senes RL load A free wheelmg d10de 1S connected across the load Fmd express10ns for the 
average and rms load voltages m terms of finng angle a Also define mput power factor 

" (b) A Single-phase setlll-converter 1S operated from a 50 Hz, 240 V ac source !fa reS!Shve load 
of 1 00 ohm 1S cotmected at the de tertlllnals of the converter and the average output voltage 1S 
2 5% of the ma:nmum po sS!ble average output voltage, calculate the finng delay angle and the 
average and r m s load currents 

" (c) Wnte control word formal for lntel-8253 programmable Counter/Interval T1mer Use 8253 
for generahon of square w<Ne usmg BCD counhng Wnte control word and an assembly 
language program startmg from address 2000 TakeN= 20 dec1mal and select Counte-2 for 
wave generahon 
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