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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 1WO .from Section -D. Al:<umo snihhk tk1tn, if necessary and imlicak! the snme ckarly. 

SEC:nONA 
(a) A parallel plate capac1tor of Width w, Length I, and separahon d has a sohd d!electnc slab of 

penmthmty em the space between the plates The capac1tor 1S charged to a voltage V, by a 
battery, as shownm F1gure 1 (below) Assummg that the d!electnc slab 1S Withdrawn to the 
poS!hon shown, determme the force achng on the slab 

'rwW/@ 1 :J·,, 
~~· ~. =::; 

!!'11an I 

(b) A umform plane wave With the field components Ex and Hy has an electnc field amphtude of 
100 L30° Vim and propagates at f= 2 MHz m a conduchve reg10n havmg the parameters~= 
~0,c=9eo and(o/OJc)=O 5 

(1) F1nd the values of attenuahon constant, phase constant, phase veloc1ty, wavelength, 
sk:tn depth and mtnnS!c 1mpedance for tlus wave 

(11) Express the electnc and magnehc fields m both thetr complex and real hme forms, 
With the numencal values of(1) mserted 

" (c) Reg10n 1 (z < 0) 1S free space, whereas reg1on 2(z > 0) 1S amatenal med!um charactenzed by 

a CJ = 1 o·• (s/m), "= 5eo, and~= ~ For a uruform plane w<Ne h<Nmg the electnc field 

E, = E0 cos ( 3,.-x 105!-1 o"" JrZ )ax(V I m) 

madent normally on the mterface z = 0 from reg10n 1, obtam the express10n for the 
transm!tted wave electnc field 

" (a) Determme the overall transfer funchon C/R of the system shown below (F1gure 2) by block 
d1agram reduchon techruque 
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(c) 

( ,, 

c 

Figure l 

Draw the Signal flow graph of the above system and vengy the results by usmg Mas on's gam 

formula 

K(s+l) 
A umty feedback control system has an open 1 oop transfer fun chon G ( s) ~ ( ) 

" ( 

Show that the root loc1 of complex roots are part of a arcle With (-1, 0) as centre and radius= 

.fi Sketch the root locus With K as a vanabl e parameter 

5(s+3) 
ConSider G(s)H(s)= ( ) Sketch the complete Nyqmst plot and then detenrune the 

" ( 

stab1hty of the closed loop system 

" (b) The tranS!ent response of a second order system when subJected to umt step mput 1S found to 

" have peak overshoot of 16 2 per cent, occumng at a hme I =7"7"' seconds If tills system 1S 

"' subjected to a smus01dal mput of 1 volt, detenrune (1) frequency ofmput at wlnch amphtude 
of steady state response Will have max~ mum value, (11) max1mum value of steady state output 

cc 
(c) The asymptol!c log magrutude curve for open loop transfer funchon 1S sketched m Figure 3 

below Detenrune the transfer funchon 

Figure 3 

SECnON B 
(a) D!Shngmsh between metals, msulators and semiconductors 

" (b) What are the techrucally important superconductors? What are the phyS! cal changes observed 
at the tranS! I! on temperature? What are the general prop erhes of superconductors? 
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(c) Prove that "superconductors are perfectly d1amagnehc" Photoelectnc threshold of metallic 

copper 1S at A= 3000 AU Fmd out (1) the work funchon of the metal and (11) maX!mum 
kmehc energy of the photoelectrons eJected, when ultrav10let hght of A= 2536 AU falls on 
the metal surface G1ven I A U = 1 o- 10 meter, 

( ,, 
1 Joule= 1 6 x 10-19 eV 

What are the factors that Wlllmcrease the d1el ectnc loss m d1electnc maten al s? 

What prop ert:tes should the 1nsul atmg matenals have to av01d breakdown? 

What are the 1mportant apphcal!ons of msulahng matenals? 

(b) Draw the vanal!on of reS! stance With temperature m an mtnnS!c sem1conductor 

F1nd the value of msulahon reSiStance of a d1electnc whose volume reS1Shv1ty" 5 x 1016 

ohm -m and surface reSJsl!mty " 1 0 18 ohm 

The d1menS1ons of the d!electnc are as follows 

The tluckness through w!uch the current flows= 5 em 

The length of the d!electnc = 8 em 

The Width of the d!electnc = 3 em 

(c) D!Shngmsh between Dia, Para and Ferro magnehc matenals 

SECnON C 
( ,, For the network shownm Figure 4, determme the no de voltages 

FII!,Un! 4 

(b) Calculate the voltage V across the reSiStance R m Figure 5 by the pnnciple of superpoS!hon 

·]5 Q 

l'lforo 5 

(c) Wnte the dnmng -pomt impedance of the ladder network m Figure 6 
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Figure 6 

(a) In Figure 7, R = 200Q L = 0 1 OH, C = 13 33 ~F, and Vc (0") = 200V Obtam the current 
tranS! en!, if the sW!tch is closed at t = 0 

• 
' <' 

Figure 7 ) • 
' 

., 
' c _<c 

(b) A three-phase, 4-W!re, CBA system, W!th an effechve !me voltage of 169 7 V, has three 
impedance of 20 L-30° 0 in a Y-connechon (Figure 8) Determme the !me currents and draw 
the voltage- current phasor diagram 

" • 
r~ ~ loLl;:Q 

' ' 0 'M 
Fte;uro 3 ' 

c 
(c) Compare the resonant frequency of the circU!t shown m Figure 9 for R = 0 to that for R = 

oco 

L ~· 
_[_J'" 

Flgur< ~ 

SECTION 0 
(a) Descnbe the conshuchon of a reSiStance standard of 1 0 value DiScuss the techruques used 

to nummize the errors m tlus 
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(b) The htllltmg errors for a four d! al reSiStance box are 

Uruts ± 02% Tens± 0 1% 

Hundreds± 0 05% Thousands± 0 02% 

If the reSistance value 1S set at 4325 0 calculate the hmihng error for tlus value 

(c) Descnbe the conshuchonal details and workmg of a smgle phase electro dynamometer type 
of power factor meter Prove that the d!splacement of movmg system 1S equal to the phase 
angle of the system 

" (a) What are the different problems associated W!th measurement of 1 ow resiStances? Explain the 
pnnciple of workmg of Kelvm's Double Bndge and explain how the effect of contact 
resiStance of leads 1S ehtlllnated 

(b) Prove that for electrodynamometer type of wattmeters 

cos¢ 
True Power~ ( ) x actual wattmeter readmg 

cos,Bcos ¢ ,B 

Where¢= power factor of the circmt 

,B ~ tan-1 OJL 
R 

where Land Rare the mductance and reSiStance of the pressure c01l 

Explain why errors are large when power factor 1S low 

" (c) Explain the advantages of electroruc volhneters over convenhonal type volhneters Descnbe 

( ,, 
the circU!t diagram of a differenhal amphfier type electromc volhneter US!ng two FETs 

Descnb e the use of thermocouple for the measurement of temperature 

A copper-constantan thermocouple W!th ooc reference JUnchon temperature was found to 
have hnear calibrahon between ooc and 400°C and emf at max:tmum temperature equal to 
20 68 mV Detemune (i) the correchon wluch must he made to the mdicated emf if the cold 
JUnchon temperature " 2 5°C, (11) the temperature of the hot J unct10n if the indicated emf " 
8 9 2 m V W!th cold Junchon temperature of 25 oc 

" (b) How 1S a differenhal output taken from an mduchve transducer? Explain the advantages 
when such mduchve transducers are used for measurement of diSplacement 

" (c) What 1S mulhplexmg m telemetenng system? Explam "Time DiViSion Mulhplexmg" and 
"Frequency DiViSion M ul hpl exmg" 
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BLBCTIIUCAL BNGINBBIIUNG 

Time Allowed: 3 Hours Maximum Marks: 200 

CllllllitlJlles should aJtempt FIVE Questions in all Queslions 1\h. 1 is compulsory. The remaining FOUR questions 
are to be aJtemptetl by sekcting at kast ONE qnestion.from each of the Sections A, B, C and D. Tire number if 

muks carried by each question is imlicaietl aJ the end if the queslion. 

.A.l:!:umo suitnhk tk1tn, jfnecessnry and imlicate the snme ckarly. 

QueslionNo. I is Co"f'ulsoty 

(A) Choose and wnte the correct answer 

( ,, 2x!0=20 

An 1ron cored transformer 1S workmg at a max~mum flux denSity of 08 webim' Its core 1S 
replaced by S!hcon steel core, workmg at a max~mum flux denSity of 1 2 webim' If the total 
flux 1S to remam the same, what 1S the reduchon m volume e'llressed as a percentage of the 
ong~nal volume? The frequency and voltage per tum are the same m both cases 

(1) 33% (11) 9% 

(111) 22% (1v) 11% 

(b) What happens to the speed when the flux 1S reduced by 10% m a 200 V DC Shunt Motor 
havmg an armature reSiStance of 0 2 ohm canymg a current of 50 Amps and ruruung at 960 
RPM pnor to weakemng of field The total torque may be assumed constant N egl eel losses 

(1) 1250 RPM 

(111) 920 RPM 

(u) 1066 RPM 

(1v) 576 RPM 

(c) An 8 pole alternator runs at 750 RPM It supplies power to a 6 pole Induchon Motor wluch 
has a fulllo ad slip of 3% The fulllo ad speed of the motor 1S 

(1) 1050 RPM (u) 970 RPM 

(111) 960 RPM (1v) 1250 RPM 

(d) A 500 kVA, 1100 V, 50 Hz Y connected 3 phase Alternator has stator reSistance of 0 1 
olun/phase and Synchronous Impedance of 1 5 olun/phase The alternator 1S supplymg full 
load at uru ty power factor The mduced e m f per phase for th!S cond!h on 1S 

(1) 769V 

(111) 692 v 
(11) 832V 

(1v)935V 

(e) The makmg cap aaty of a a rem! breaker 1S 

(1) Less than the asymmetncal breakmg capac1ty of the breaker 

(11) Greater than the asymmetncal breakmg capaa ty of the breaker 

(111) Equal to the symmetncal breakmg capaaty of the breaker 

(1v) Equal to the asymmetncal breakmg capac1ty 

(f) A smgle phase Full-Bndge d!ode rechfier dehvers a constant load current of 10 A, Average 
and RM S values of source current, are resp echvely 

(1)SA,lOA 

(111) 5A, SA 

(u) lOA, lOA 

(1v)OA,lOA 
- ---

(g) The Hoolean e'llress10n ABC+ ABC+ ABC+ ABC 1S eqmvalent to 

(1) OR GATE (u) AND GATE 
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(C) 

(111) DC-NOR GATE (iv) EX-OR GATE 

(h) In FM broadcast, maX!mum deviahon iS 75kHz and maX!mum modulahng frequency 1S 15 
kHz In mew of Carson's rule, the max:1mum reqU1red bandWidth 1S 

(i) 15kHz (11) 30kHz 

(111) 150 kHz (iv) 180kHz 

(i) Wluch Signal of 8085 nucroprocessor iS used to msert wa1t states 7 

(i) Ready (u) ALE 

(111) HOLD (iv) INTR 

6) An operahonal Amphfier 1S baSically a 

(i) Low ga1n A C Amplifier 

(11) High ga1n DC Amphfier 

(111) High gam R C coupled Amphfier 

(iv) Low ga1n Transformer -coupled Amphfier 
( ,, Descnbe the meanmg of"armature reachon" How does il affect the performance of aD C 

Generator? How can the performance be improved W!th regard to the above? 

Expla1n the ch01 ce of synchronous maclune on the b aS!S of the generahng stahon 

(c) Why do you use Double Cage Induchon Motor? Explam disadvantages if any 

(d) Find the S!mphfied form of the Boolean express10n 

AB+BD+AD 

(e) Wnte the meanmg of the folloWing mshucl!ons used m 8 08 5 

MOVM, r 

INRr 

RCC 

CMA 

SECnONA 
4 X 5 = 20 

(a) A 3 phase load of 4 0 k W, 3 80 V hamng a p f of 0 8 (laggmg) receives its power through a 3 
phase aJJto transformer from a 3 phase 440 V 3 <p supply The auto transformer iS connected 
m star The neutral 1S NOT grounded Neglect excihng current and impedance of the 
transformer W!nd!ng 

(i) Draw the diagram depichng the above S!luahon 

(11) Calculate the currents entenng the load from the auto transformer 

(111) Calculate the currents entenng the transformer from the supply S!de 

(iv) Show the currents floWing m the transformer W!ndmgs along W!th d!rechons 

3+4+4+4 

(b) A 230 V, D C Maclune has Ra = 0 30 and Rsh 160 0 respechvely It 1S runmng as a motor 
on NO LOAD at 1000 RPM takmg an armature current of 3 3 A at rated voltage When the 
motor 1S run on FULL LOAD at rated voltage, the !me current has a value of 40 Amps 
Calculate the speed and torque developed for th!S condihon, assunung that armature reach on 
weakens the no load flux by 4% 

" (c) Descnbe W!lh all relevant arcuil diagrams and graphs, the method of determmmg the 
regulahons of a 3 phase alternator usmg ZPF method Compare the results oftlus method 
W!th EMF and MMF Methods 
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.. .. .. .. .. .. .. .. 
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• 

( ,, 

(c) 

( ,, 

(c) 

10 + 5 

Usmg the d!Stnbuted parameter form oftranstlllsS!on !me model, obtam the equahons for Vs 
and Is, m terms ofV"' IR' !me reS!Stanceikm, r, hne mductance per km, I, conductance per 
km, g, capac1tance per km, c, propagahon constant, gamma y and charactenshc 1mpedance, 
~ 

, Y./Y , Y/Y­
, 1'-,f'f!., 1'-,/Y, 

Draw the poS!hve sequence, negahve sequence 
the above 3 phase transformer connechons 

and zero sequence Impedance networks for 

1 5 :: 

1 6 :: 

7 X 2 = 14 

A 3 phase generator1s rated 7500 kV A and 13 8 kV It has X~= 9% X~= 15%, X, = 100% 

Tius generator 1S connected to a 3 phase transformer (step up) through a 3 phase arcmt 
breaker wh1ch has a speed of 5 cycles The generator 1S operahng on NO LOAD and at rated 
Voltage Under tlus cond1hon, a 3 phase fault occurs between the breaker and the 
transformer 

Calculate 

(>) 

(u) 

(111) 

(!v) 

(>) 

(v!) 

Sustamed short c1rcU1t current m the C B 

Imhal symmetncal RMS current m the breaker 

Ma:nmum posSible DC component of short arcmt current m the C B 

MomentaJY current rahng of C B 

Current to be mtenupted by the breaker 

Intenuphng kV A 

SEC:nON B 

1+5x2=11 

Descnbe W!th smtable diagrams how the stator W!nd!ng of a 3 phase alternator 1S protected 
from 

(>) 

(u) 

(111) 

(!v) 

Earth faults on the stator W!ndmg 

Unbalanced currents m the stator W!ndmg 

Overlo ailing of alternator 

Earth F aJJ!t on the Rotor W!nd!ng 

4x3=12 

A surge of 100kv travelling m a hne of natural Impedance 600 ohms amves at aJunchon 
W!th two hnes of Impedances 800 ohms and 200 ohms respechvely Fmd the surge voltages 
and currents transffi!tted mto each branch !me Denve the equahon you are usmg 

A 50 Hz synchronous generator 1S connected to an mfirute bus through a !me The p u 
reactances of the generator and the !me areJ 0 3 p u andJ 0 2 p u respechvely The generator 
no load voltage 1S 1 1 p u and that of the mfirute Bus 1S 1 0 p u The mert1a constant of the 
generator 1S 3 MW-sec/MV A 

• 
'! 
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(1) If the generator 1S loaded to 60% of 1ts maX!mum power transfer capac1ty and a small 
perturb ahon 1 s g1ven, calculate resul hng natural frequency of osc1llahons 

(u) If the generator 1S loaded to 75% of 1ts maX!mum power transfer capac1ty and a small 
perturb ahon 1 s g1ven, calculate the new natural frequency of o sallahons 

" (a) The ad!mttances between the vanous buses 1S a power system are g!Ven m the Table below 
Obtam the YBUS 

Matnx 

Table 

Buses 

' -' 
' -' ,_, 
,_, 
'- ' 
'-' 

Admittances in p.u. 

cw 
u 

"' coc 

'" coc 
(b) A 3 phase generator 1S rated 25 MV A, 13 2 kV and x;= 0 20 p u, X, = 0 30 p u and 

X0 =0 10pu 

The neutral 1S sohdly grounded A Lme-to-Lme fault occurs on phases B and C of the 
generator Calculate 

(1) It m amps (u) Ic m amps 

(111) V P.B m Volts 

(v)VcAmVolts 

(1v) VBc m Volts and 

" (c) There are 6 conductors m a Double arcu1t Transm1ss10n hne Each conductor has a radms of 

( ,, 

12 mm The 6 conductors are arranged honzontally The centre to centre d!stance between all 
the conductors 1S 2m The sequences of conductors are from left to nght as follows a b, c, 
a', b ', c' Calculate the mductance per km per phase of tlns system 

SEC:nON C 

,,__,_1 
R=0.5 kQ 

v
1

m10±1V 

- ' 
1 
'• 
J 

A Zener regulator arcmt 1S shown above m wh1ch the nom1nal supply voltage 1S 10 Vbut can 
Va!)' by± 1V The ratmgs of Zener are, Vz = 6 8 V, I,= 5 mA, r, = 20 0 and I,.= 0 2 rnA 
Determ1ne 

(1) The output voltage for no load when supply 1S 10 V 

(u) Change m output voltage at no load due to supply vanahon of± IV 

(111) Change m output voltage when RL = 2 kO 
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(1v) Output voltage at nommal supply when R= R1 

(v) Muumum value of fu. for wluch Zener operates m breakdown reg10n 

r~"' 
(c) Denve an express10n for the closed loop gam v0/v, of the c1rcU1! shown above Assume 1deal 

OP AMP 1 0 U smg J- K fl1p- flop, deSign a counter wh1ch has the foll owmg count sequence 

c c c 

c 
Draw the exatahon table, log1c d1agram and state d1agram 

(a) Draw the state d1agram, log1c diagram and hmmg d1agram for a dec1mal BCD nppl e counter 
Explam the op erah on menh omng the condit10ns for state tranS!hon of each fl1 p- flop 

,,, " Draw a Single-stage, double-ended, tranS!stonzed d1fferenhal amphfier and define 
offset and dnft What are the measures taken to m1mm1ze offset and dnft? 

(11) Sketch a Single-stage, R C coupled, tranS!stonzed, common-ermtter amphfier usmg 
npn tranS!Stor Draw 1ts frequency response Why the gam 1S 1 ow at vety 1 ow and vety 
h1gh frequenc1es? How the bandWidth of the amphfier 1S determmed from tlus 
response? 

PO 
(c) Draw the flow chart and wnte the assembly language pro gram m 8 08 5 to add two numbers of 

8-b1t data usmg d1rect addresSing The data 1S stored m memoty locahons (4200)H and 
( 4 20 1 )H and the result 1S to be stored m memoty lo cah ons ( 4 20 2)H and ( 42 03)H 

SECnON D 
(a) Draw the c1rcU1! diagram of a tranS!Stonzed, collector coupled, astable mulhv1brator and 

explam the generah on of square w<Ne 

In a symmetncal, collector-coupled, astable mulhv1brator R1 = R, = MO and C1 = c, = 

0 01 ~F Fmd the frequency of operahon 

,,, An FM S!gtlal!S g1ven as 

S(t) =A cos "'' (1 + !Yif cos OJmt) t 

Detenrune the mstantaneous frequency of the g1ven FM Signal 
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(u) State the law that prom des the htlllt for mformat10n capac1ty of a commurucahon 
channel for g1ven Signal to no1 se raho and name 11 

oH 
(c) State and explam samphng theorem for base-band Signals Compare natural samplmg W!th 

flat-topped samphng 

" (d) What 1S meant by "heterodymng"? Draw the block d! agram of a super heterodyne AM rad1o 

( ,, 
rece1ver and menhon the role of! F 

,,, W1th proper d1agrams, explam the workmg of a step up chopper 

(u) A step up chopper has 1nput voltage of 220 V and output voltage of 660 V If the non­

conduchng hme of thynstor-chopper 1S 100 ~ sees, compute the pulse Width of the 
output voltage If the pulse Width 1 s halved, for constant frequency op erahon, find the 
new output voltage 

Po 
(b) A 230 V, 50 Hz one pulse SCR controlled converter iS tnggered at a finng angle of 40° and 

the load current exhngmshes at an angle of 120° Fmd the arcmt tum off hme, average 
output vol !age and the average load current for R = 5 ohms and L = 2 mH 

" (c) Draw the d! agram of connecl!ons of 3 phase Bn dge Inverter usmg S!X Thynstors It 1S based 
on 120° mode of conduchon Draw the T1me diagram shoWing conduchon penods of 6 
Thyn stors and the phase voltages 

8+8=16 
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