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BLBCTIUCAL BNGiiNBBIUNGi 

Time Allowed: Three Hours Maximum Marks: 200 

Candidates should att<mpt SIX questions, sdecting TWO questions 

from Part A, ONE from part B, ONE from Pair C, and 

TWOfrmnPartD. 

PART A 
(a) State and explam (1) Thevemn' s theorem and (11) Norton's theorem 

(b) Determme the current 1(1) m the arcmt of F1g 1 usmg Thevemn's theorem 

(c) A voltage of pulse !OV maiB1tude and 1 ~sec dural! on 1S apphed to the RC network shown m 
F1g 2 Determme the current 1(1) and show 1ts vanahon With hme 

( ,, State the necessaJY cond1hons for a network fun chon to be a dnvmg pomt funchon 

(b) For the network shown m F1g 3, determme the transfer admittance Y 12 

(c) Two two-portnetworks havmg parameters A~, B~, C~, D1 and A,, B2, C,, D, respechvely are 
connected m cascade Determme the parameters of the overall network 
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(a) Explam clearly the followmg 

(1) Poles and zeros of a network fun chon 

(u) Frequency response of a network 

(b) The dnmng p01nt 1mpedance funchon of a network!s g!Ven as 

z(s)~ (s+1)(s+3)(s+5) 
s(s+2)(s+4)(s+6) 

Determme the Foster first form of real1zahon of the network 

(c) State and explam Masons' gam formula for Signal flow graphs F1g 4 shows block diagram of 
a Feedback Control system Obtam an express10n for the closed loop transfer funchon of the 
system usmg Signal flow graph of the system 

PARTB 
(a) F1nd theworkmvolved mmovmg a charge of 1 coulomb from (6, 8, -10) to (3, 4, -5) along a 

smgle stra1 ght !me m the fie! d 

E~-Xii+,i'i-32/ ' J-, z 

(b) The volume charge denSity d!Stnbuhon m a demce 1S g1ven by p = 2 p, sech xi a tanh xi a 

Determme an expresS! on for voltage usmg P01ss10n' s 

Equahon, Assume E = o as x±ro and V= o atx = o 

(c) Fmd thee m f developed about the path r= 0 5, z = 0 at t = 0 1f 

B~ 0 1Q',sm377! 

(a) Starhng from first pnnc1ple, denve Maxwells equahons m mtegral form Wnte these 
equat10ns 1n d1fferent form 

(b) Denve an express10n for Poynhng vector and explam 1ts S1gruf1cance 

" (c) F1nd the velo a ty at will ch a smus01dal Signal of 1 09 rad/sec travels down a !me for will ch L = 
0 4 ~Him and C = 4 0 p F/m Assume the !me to be lossless Denve any formula used 
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PART C: 
(a) Explam the phenomena of (1) Ferro-electnaty and (11) P!ezo-eleclnc!ty G1ve examples of 

matenals wlnch exlnb1t these charactenshcs 

(b) Explam the bas!S on wlnch sohd matenals are class!lied as conductors, msulators and 
setlllconductors D1fferenhate these matenals With reference to Energy Band Theoty 

(c) What are arhfic1al d!electncs? Denve an express10n for the relahve penmthv1ty of such a 
matenal 

(a) D1fferenhate between anh-ferromagnehsm, ferromagnehsm and fem-magnel!sm 

(b) Explam what!S Hall effect, Denve an express10n for Hall voltage 

(c) Four m1crograms of anhmony are thoroughly mmed m molten form With 100 gm of pure 
germamum, and anhmony atoms subshtute for germaruum atoms umformly throughout the 
sohd mat en a! F1nd (1) the denSity of anl!mony atoms (11) the denSity of donated electrons (111) 
the conduci!V!Iy 1f electron mob1hty 1S 3600 cm2/v01t-sec for the earners Assume denSity of 
Ge = 5 4 6 gm/cm3, Atonuc weight of anhmony 1 21 76 The electron cames a charge of 1 6 x 
1 o-" cb 

PARTD 
(a) Explam the nature of problems faced while measunng very low valued and vety high valued 

reSistors 

(b) In a test on a bakehte sample at 20kv 50Hz by a Schenng bndgehavmg a standard capaator 
of 106 ~F, balance was obtamed W!th a capacitance of 0 35 ~Fin parallel W!th a non­
mduchve reSiStance of 318 ohms, the non-mduchve reSiStance m the remammg arm of the 
bndge b emg 13 0 ohms Detenrune the cap aatance, the p f and eqU1 valent senes reSiStance of 
the specimen Denve any formula used Indicate the precauhons to be observed for av01dmg 
errors 

(c) Explam W1 th the he! p of a baS!c diagram how you measure Q of a c01l 

(a) Explam Wlth the help of neat diagrams how you would mean-sure the frequency of a Signal 
US!ng CRO 

(b) Bnefly descnb e the types of reSiStance str'nn gauges ava1lable wlnle den vmg the express10n 
for the gauge factor Show how a transducer can be deSigned by usmg them for the 
measurement of h qU1d level 
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(c) Descnb e With neat d!agram the op erahon and appl!cahon of a balanced bn dge !node vacuum 
tube volhneter 

( ,, What 1S spechum analySiS? Descnbe With the help of neat d!agram the opera!! on of a 
spechum analyzer 

(b) Descnbe With the help of block d1agram the pnnc1ple of operahon of a d!g1tal frequency 
meter 

(c) DiScuss the relahve men ts and dements of tel emetenng a measured vanabl e mto a related (1) 
de voltage (11) de current and (111) frequency Draw Simple schemes shoWing the 
arrangements 
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BLBCTI'UCAL BNGINBGI'UNG 
'""' ' ' 

Time Allowed: Three Hours Maximum Marks: 200 
Candidates should attempt FIVE questions in all, choosing at least ONE from each Section. 

SECnONA 
(a) Amatnx 

_, _,] 
4 2 - 1 1 

-0 9 4 1 

1S to be read by the followmg segment of the pro gram Show for each case how the data cards 
are to be prepared ,,, D0151=1,3 

D015J=1,3 

" READ 16,P(I,J) 

" FORMAT (3 F 52) 

(u) DO 15 I= 1,3 

" READ 16,(P(I,J) J=l 3) 

" FORMAT (5 F 52) 

(111) READ 16,(P(I,J), J= 1,3), 1=1,3) 

" FORMAT (5 F 52) 

(v!) READ 1 6, (P(I,J),J= 1, 3),1= 1, 3, 

" FORMAT (2F 52) 

(b) In an electnc C1rcmt the resonance frequency 1S giVen by 

R' _!:_ 
' c 

R'- !:_ 
' c 

It 1S reqmred to compute and pnnt fO for mductance L=2, 2 5, 3 and 3 5 mH With capaatance 
C vatymg from 1 to 2 ~F With an mcrement of 0 2 ~F Take fu. = 5 ohms and Rc = 15 ohms 
Draw a neat flowchart and wnte a complete FORTRAN program 

14+14 

(a) A and B are square matnces of order 6 Wnte a FORTRAN program to read these two 
matnces and to check whether they are mverse of each other or not Note that 1ftwo matnces 
are mverse of each other, the1r product wdl be a urut matnx 
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(b) ConSider a currency system 1n wlu ch there are notes o f7 denommah on~ namely 

Re1 Rs2 Rs5 Rs10 Rs20 Rs50 Rs100 

G1ven a sum of Rs N, wnte a FORTRAN program to compute the smallest number of notes 
that W!ll combme to g1ve Rs N Value of the sum and the number of notes m d1fferent 
denommahons are to be pnnted out 

SECTION B 
(a) W1th proper arcmt d1agram, explam the workmg of shaded pole smgle phase 1nduchon 

motor 

(b) Descnb e the star -delta method of starhng a three-phase mduchon motor 

(c) A 100 HP mduchon motor 1S coupled to an mdustnal dnve whose torque vanes d!rectly as 
the square of the speed An emf of 100 V per phase 1S mduced m the rotor W!ndmg of the 
mduchon motor at standshll The full-load shp of the 1nduchon motor 1S 5 per cent Calculate 
the reS! stance to be added m the rotor c1rcu1t to reduce the speed by 20 per cent Neglect the 
mechan1callo sses and rotor reactance 

(a) The ma:nmum effic1ency of a 1 0 0 k VA smgle phase transformer 1s 98 per cent and occurs at 
80 per cent full load at 0 8 p f If the leakage1mpedance of the transformer 1S 5 per cent, find 
the voltage regulahon at rated load at 0 75 p f laggmg 

(b) Draw the layout of a typ1cal thermal-electnc power stahon and explam the funct10ns of maJor 
components 1n 11 

(c) A synchronous motor 1S rece1vmg 30 per cent of the power that 1S capable of recennng from 
an mfimte bus If the load on 11 1S doubled, calculate the ma:nmum value of the rotor angle 
dunng sW!ngmg of the motor around 1ts new eqmhbnum poS!hon 

(a) Develop the pohcy for ophmal generahon scheduling among N umts m a thermal plant for a 
plant load of PD Explam how the m1mmum and max:1mum power hm1ts of the uruts can be 
accounted 

(b) A power plant has three un1ts Wlth the folloWing mput-output charactenshcs 

Q1 = 0 002 P1
2+ 0 86 P1 + 20 tons/hour 

Q2 = 0 004 P,' + 1 08 P2+ 20 tons/hour 

Q3 =0 0028 P3
2+ 0 64 P,+ 36tons!hour 

where P~, P2, and P, are the generahng powers m MW The fuel cost 1S Rs 25 per ton The 
maX!mum and m1mmum posSible generat10ns from each un1t are 120 MW and 39 MW 
respechvely Fmd the ophmal schedul1ng for a total load of 200 MW 
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(c) Explam the d!fferenl!al protechon scheme for protechng three- phase transformer agamst 
short C!fCU!!S 

SECnON C 
(a) ConSider a smgle control area With mtegral control Draw 1ts block d!agram representahon 

There 1S a sudden 1ncrease 1n load of fl.PD Show that 

(1) the system Will be stable (11) the final frequency error Will be zero Assume that the achon 
of the speed governor plus the turbme generator 1S 1nstantaneous and the product ofthetr gam 
constant 1S equal to one 

(b) A second order servo-system has poles at-1 ± J2 and a zero at 1 Its steady state output for a 
urut step mput 1S 3 Determme 1ts transfer funchon What 1S 1ts peak over-shoot for a umt step 
mput 

(a) ConSider the open -loop transfer fun chon of a umty feedback system 

k 
G(s)~ , 

(s+3)(s+5)(s +2s+2) 

In the root locus d1agram for tlns system-

(!) Determme the number of branches of root Loc1 (11) Determme at what locahons these 
branches start (111) determme where the branches termmate (1v) Fmd the angles of the 
asymptotes and the p01nt at wlnch the asymptotes mtersect the real ax:1s (v) Fmd the 
breakaway pomt (v1) Fmd the p01nts where the root loc1 cross the 1magma!)' ax!S 

(b) For the system descnbed by 

[~H: ',J[::J 
determme the state tranS!hon matnx 

SEC:nON D 
(a) ConS1derthec1rcU1tshownmF1g 1 

10011 
Fig, ! 
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Determme the type of feedback and hence calculate the gam stab1hzed by th!S feedback Also 
determme the mput 1mpedance W!th feedback and the output 1mpedance W!lh feedback 

(b) Draw the necessary c1rcU1! diagram and explam the push-pull configurahon Menhon 1ts 
advantages 

(c) F1g 2 

In terms of the adnuttances of the d1fferent parameters, show that the transfer funch on of the 
c1rcu1t shown m F1g 2 1S 

v, Yil8(15+16) 
V, ljY6(Y3+Y,)+Y,Y6(Y,+Y,) Y,Y,Y5 

(a) Implement the folloWing Boolean express10n US!ng nurumum number of 3 mput NAND 
gates 

f(A,B,C,D) = L(1, 2, 3, 4, 7, 9, 10, 12) 

(b) DeSign a 4 b1t magrutude comparator 

(c) Draw the schemahc of the up-down npple counter and bnefly explam the pnnc1ple of 
operat10n 

(d) Explam the succesSive approX1mat10n AiD converter 

( ,, W1th the help of a d1agram explam the generahon ofSSB wave 

(b) Denve an express10n for mean square quanhzahon error m PCM 

(c) A 35 MHz camer!S modulated by a 700Hz aud1o sme wave If the camervoltage 1S 5V and 
the max:1mum dev1at10n 1S 14kHz, wnte the equahons of tlus modulated wave for FM and 
CM 

If the modulahng frequency 1 s now changed to 2 1 kHz, all others remammg unaltered, wn te 
the new equat10ns for FM and PM 
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