
BLBCTIIUCAL BNGINGBIIUNG 

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 Part C and TWO from Part D. The number of marks carried by each question is 
indicated at the end of the question. Answer must be written in English. 

Assume suitable data, if necessary and indicate the same clearly. 

PART A 
(a) Define urut step umt 1mpulse umt ramp and slnfted urut step funchons and md!cate thetr 

mter -relahonsh1p 

(b) F1nd the current 1(1) 10 a senes R-L--C c!rcUlt compnsmg R = 30 L = 1 Hand C = 0 5 F 
when each of the followmg dnmng force voltage 1s apphed 

(1) ramp voltage 12 r(t-2) (11) step voltage 2u (t-3) 

(c) F1nd usmg Thevemn's theorem, the current m the 5-ohm reSiStor connected across, !B m the 
network shown m the figure below 

( ,, 

" ' " 

"Cf '" '~cp'" 
'" • 

Explam what you understand by 

(1) Dnvmg pomt 1mp edance and transfer 1mp edance of a network 

(u) Poles and zeros of a network funchon D!Sruss restnchons on the pole-zero locahon 
m the S-place for dn vmg p omt 1mpedance funchons 

(b) A two-termmal network conSists of a cod havmg an mductance Land reS! stance R shunted y 
a capac1tance C The poles and zeros of the dnmng p 01nt funchon Z(s) of th!S network are 

;.Ji 
Poles at--±-

' ' Zero at -3+J o 

If Z 6o) = 1 determme the values of R, Land C 

(c) A2-portnetworkhas 
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(1) at port 1, dnmng pomt 1mpedance 600 and 500 W!th port 2 open arcmted and short 
c1rcmted resp echvely 

(u) at port 2, dnmng pomt 1mpedance 800 and 700 W!th port 1 open arcmted and short 
c1rcmted resp echvely 

F1nd the 1mage parameters of the network Denve the express10ns used 

(a) State clearly the cond1hons to be fulfilled for a fun chon to be poS!hve real 

Test the folloWing p olynom1al for HU!W!t/properly 

2S0 + S5 + 13S 1 + 6S3 + 56S2 +255 + 25 

(b) Explam the d1fference m the plnlosophy between Foster Caner forms of syntheSiS of a g!Ven 
dnmng pomt 1mpedance 

Real1ze the network funchon 

and a Cauer network 

(c) What 1S a S1lent-flow graph? G1ve 1ts properhes For the Signal-flow graph shown m the 

figure below find usmg Mason's gam formula, the Transfer fun chon ~~ ~j 

'111!.1 f ~Lilli • • ,, ,, .. 
R(SI " " Cl51 

PARTB 
(a) Denve the express10n for the express10n for the electnc field mtenS!Iy at any pomt tnS!de and 

outSide of a sphere ofradms a due to a umform sphencal d!stnbuhon of charge of denSity p 
by applymg P01ss10n's equahon or 1ts eqmvalent D1v D~p both tnS!de and outSide the 

sphere One constant 1S evaluated by matclnng soluhons at the boundary of the sphere and the 
other 1S evaluated by notlnng that J5 1S zero at the centre of the sphere 

(b) Two 1Sotrop1c d!electnc med1a 1 and 2 W!th relat1ve perm1thmhes ""and"" are separated by 
a charge-free boundary The conduchmhes of the two med!a are zero The field hnes 1n the 
two med!a made angles 81 and e, W!th normal to the charge-free boundary Prove that 

tan 6\. ~ !i:!. 
tan e, o;_, 

Show that stahc electnc fields hne 11 a d!electnc conductor boundary 1 s always perpend!cul ar 
to the conductor surface when no current1s present) 
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(c) A fixed square 9-tum c01l With lower left comer at the ongm has Sides of lengths x1 and y1 If 

x1 = y1 =1m and if the magnehc flux denSity B 1S normal to the plane of the c01l and has a 
space vanahon of amphtude 

JrX JrY 
B,=5sm-""-' 

x, y, 

Find the r m s emf mduced m the c01lif B vanes harmomcally With hme at 1000 cps 

(a) What do you understand by Magnehc Vector Potenhal? 

Find the magnehc vector potenhal A of a lone Wire of arcular cross-sechon of radms b 

canymg a current of denSity J From the value of A deduce the express10n for B 

(b) Given the properhes of a hnearly polanzed uruform plane w<Ne A uruform plane w<Ne 1S 

specified byH = 2e"uay Aim If the velocity of the wave" 2 x 108 rrJs and the relahve 
permeability 1S 1 6 Find the frequency Relahve penruthvity w<Ne-length and mtnnS!c 
impedance 

(c) D!Shngmsh the hnearly, elhphcall y and arcularl y polanzed waves 

An elhphcally polanzed wave m air has x andy components 

Ex = 4 sm( OJ t--j3z) volts/metre 

Ey = 8 sm(OJt-~z+75') volts/metre) 

Find the Poyntmg Vector For atrthe mtnnS!c impedance 1S 376 7 ohms 

PARTC 
(a) D!Shngmsh between soft and hard magnehc matenals and clasSify them smtably Ind!cate the 

properhes sought m each case and suggest their apphcahons 

(b) Explain what you understand by polanzahon of a d! electnc 

An iSotropic matenal has N elementslm3 of polanzabihty a The total electnc field actmg on 
each element 1S E + E1 where E 1S the apphed field and E11S the addihonal field caused by the 
presence of the polanzed d!poles 

The Simplest calculahon for E1 gives the value P/3t' Show that the relahve penruthvity of 
matenal!S then 

1+3_Na 

o, = --'',Ce'L 
1
_ Na ,, 

(c) Explain the phenomenon of 
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(1) Magnetostncl!on, and 

(u) HystereSiS 1n ferromagneh c mat en als 

(a) Explam different types of electron em1 SS! ons from metals and metalh c compounds 

(b) D!Shngmsh between mtnnS!c and extnnS!c sem1conductors What do you mean by 'Zener' 
and 'Avalanche' breakdown m the bamer layer of a sem1conductor? 

" (c) A spec1men of germanmm at 300'K for wh1ch the denSity of Camers" 2 5 x 1013/cm3," 
doped W!th 1mpunty atoms such that there 1S one 1mpunty atom for 10' germanmm atoms 
All the 1mpunty atoms may be assumed 1oruzed The reS1Shv1ty of doped matenal!S 0 039 
ohm-em Carner mob1hty for germanmm at 300'K 1S 3600 For the doped matenal, find the 
electron and hole denS!hes, c = 1 602 x 1 o-"c 

PART D 
(a) What are the d!ffi culhes assoc1ated W!th measurement of low reS! stances ? Descnb e how low 

reS! stance 1S measured accurate! y by Kel vm' s double bndge 

(b) An a c bndge ABCD has the folloWing four arms taken m sequence 

Armec 

Arm CD 

ArmDA 

a capac1tance c W!th senes loss effect reSiStance R m senes W!th the pnma!)' of 
a mutual mductance M 

reSiStance R, 

reSiStance R3 

loss-less capaatance C4 

The pnma!)' of mutual mductance has self-mductance L and neghg1ble reSistance The 
seconda!)' of mutual1nductance 1S connected m senes W1 th detector aero ss BD The source of 
angular frequency OJ 1S connected across IC Determme the capac1tance c and assoaated loss 
angle1fthebndge1SbalancedW1thOJ = 103, M= 0 0015H, R2=R3 = 104Q L=O 0045Hand 
C4 = 0 15 ~F Denve the balance cond!hons and there from the expresS! on used Comment on 
the sources of error m measurement 

(c) Explam the workmg of any one type of phase sequence md!cator 

(a) Bnefly explam the pnnc1ple ofworkmg of a C R 0 

The voltage aero ss honzontal deflector plates of C R 0 1S V 1 sm (OJ! + 81) and the aero ss the 
verhcal plates 1S v, sm(OJt + 8,) Prove that the trance on the screen 1S an ell1pse Determme 
1ts equat10n and mterpret 1ts mearung 

(b) What 1S an electn cal transducer? DiScuss 1ts pnma!)' role and therefore 1ts charactensh cs 
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(c) Explam the pnnaple of workmg of a Linear Van able D1fferent Transformer (L VDT) Show 
how 11 can be used for the measurement of small mechan1cal-d1spl acement 

(d) For a p1ezoelectnc transducer a flat frequency response W!thm 10% 1S reqU1red Fmd the 
value ofm1mmum frequency at wh1ch 11 can be use and the correspondmg phase sh1ft g1ven 
that the l!me constant of the transducer 1S 1 8 ms 

( ,, What 1S a d1g1tal Voltmeter (DVM)? What are 1ts advantages? 

List d1fferent types of DVMs How can a DVM be used for the measurement of 

(1) Current, and (11) reSiStance? 

(b) Explam, W!th the help of a funcl!onal block d!agram, the pnnc1ple of workmg of an x-y 
recorder 

(c) Bnefly diScuss the use of LED and LCD as d1splay dev1ces m mstrumental!on Comment on 
the1r relal!ve ments and dements 
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BLBCTIIUCAL BNGINGBIIUNG 

Time Allowed: Three Hours Maximum Marks: 200 

Candidates should att<mpt FIVE questions in all, choosing at least ONE from m.ch section. The 
number of marks carried by m.ch question is indicated at the end of the question. Answers must be 
written in English. Assume suitable data, if necessary and indicate the same clearly. 

PART A 
(a) Explam the different control statements that are used m FORTRAN language 

(b) G1ven an adtlllttance matnx, node k can be ehmmated and the remauung elements can be 
mod1fied US!ng the formula 

Y' ~ Y' _ Y,Ykl 
" " ~ "' 

where Y'
0 

are the mod1fied elements correspondmg to be elements Y'
0 

Wnte a FORTIIUGI 

program to read an ad!mttance matnx of order lOx! 0 to elmunate the last 4 nodes and to pnnt 
the resultant matnx 

(a) Prepare a FORTRAN program ,,, 
(u) 

to read 6 0 p oS!h ve numbers a~, a,, 

to find s1 =a1 +a3 + a5 + + aso 

s2 =a2 +a1 +a,+ +a.so 

' (111) tofindnsuchthat:La1:0:500 and ,_, 

to output the number m the order a, 0, a 50 

(b) Wnte a FORTRAN program to detemune all the mteger pomts that he on or W!tlun the 
el11pse 

; l 
-·-~' 36 25 

but not on or Wlthm the arcle ? + y' ~ 5 N ole that the el11p se has the m8J or ax:1s from ( --15, 0) 

to (6,0) and the m1norax1S from (0,-5) to (0,5) and the radius of the mcle!S ./5 
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PARTB 
(a) Explam the speed-current torque-current and speed-torque characten st1cs of DC senes motor 

" (b) A three phase star connected synchronous generator 1S rated at 1 5 MVA, 11 KV The 
armature effechve reSiStance and synchronous reactance are 1 2ohm and 25 ohms 
resp ecl!vely per phase Calculate the percentage voltage regulahon for a load of 1 4 375 MV A 
at (1) 0 8 p f laggmg and (11) 0 8 p f leadmg Also find out the p f at w!uch the regulahon 
becomes zero 

(c) In the case of three phase mduchon motor denve the raho ofmax1mum torque to full load 
torque as 

where j3 ~ y, ,, 

" (a) W1th necessaJY c!rcUlt d!agram bnefly descnbe Sumpner's test Explam how the test results 
are useful m detenmmng eqU1valent c!rcUlt and effi a ency of the transformer 

ConSider the smgle conductor system shown 
.'om 

-0- 0 
.~,,. 

0 
Calculate the 1nductance per phase per km Compare for equal conductor area, the mductance 
of th!S system With that of bundle conductor system shown below 

~·--- ~"' ---4~--->m --l! 
00 00 00 

·~ ~ 
~<>OL'.1 

Assume that both the systems are transposed 

(c) Explam how mverse hme over -current relay 1S d! fferent m op erahon from defirute lime over­
current relay W1th neat c1rcU1! d1agram explam the workmg of mverse hme over-current 
stahc relay 

(a) The folloWing two synchronous maclunes arc operahng m parallel 

Maclune A 

Maclune B 

50 MW 

50 MW 

6% speed regul ah on 

3% speed regulat10n 

(1) Deternune the load taken by each maclune for a total load of 80 MW when the speed 
changers are set to g!Ve rated speed at 100% rated output 

(11) The speed changers of maclune A 1S so adJusted that 80 MW 1S equally shard Fmd 
the output of machme A for rated speed and also 1ts percentage speed at no load 

(b) The mcremental cost charactenshc of a two plant system are 

IC1 = 1 0 P1 + 85 Rs/MWh 

IC, = 1 2 P, + 72 Rs/MWh 
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where P1 and P, are in MW The loss coeffiaent matnx m MW-11S given by 

[ 

0 0 1 5 

-0 001 
-0 00 1] 

"' 
Compute the ophmal schedulmg W!th A= 150 Rs/MWh The load on the system 1S 30 MW 
For an improved value of A W!th 10% change Wnte the coordmahon equahons 

(c) Explam how tranS! ent stabih ty analySiS can be cam ed out usmg dig~ tal computer 

PARTC 
(a) ConSider the system shown below 

R!•J t(S) 

T t-1~( I --- ~ --- ___ _____J 

(i) In the absence ofdenvahve feedback (a=O) deternune the dampmg factor and nahlral 
frequency Also determme the steady state error resulhng from a umt-mput 

(11) Deternune the denvahve feedback constant a which W!ll Increase the dampmg factor 
of the system to 0 7 What 1S the steady state error to umt-ramp mput W!th th!S sethng 
of the denvahve feedback constant? 

(111) Illustrate bow the steady state error of the system W!th the denvative feedback to umt­
ramp can be reduced to the same value as in part (i) wlule the dampmg factor 1S 
mamtamed at 0 7 

(b) The open-! oop transfer funct10n of umty feedback system 1S given by 

7,---c;K-,,---7 G(s)=-: 
s (T1s + 1 )(r,s + 1) 

Denve an express10n for gam K m terms ofT~, T, and the specified gam margm Gm 

( ,, ,,, What are compensators? 

(11) Explam clearly lag, lead and lag-lead compensators 

(111) How do you proceed to deSign a lag compensator 

(iv) How do you proceed to deSign a 1 ag -lead compensator? 

(b) Obtam the response of the folloWing system 

whereu(t)=Ofort<O 

=,<'forL:O 

www.studentsuvidha.in

Stu
de

nt
Suv

idh
a.

in

studentsuvidha.in/
studentsuvidha.in/


With x, (0) = x, (0) = 0 

uSJng (1) Conorucal transformahonmethod 

(11) Laplace transform method 

1 2 + 1 2 

PARTD 
(a) Sketch the small Signal h1gh frequency c1rcU1t of a conunon source amphfier Denve the 

express10n for the voltage gam an Input ad!mttance 

0) 

•IOV 

19Hil 

~··· "' -
•• • 

!Si;.Q ... ~li'P 
For the arcU!t shown above takmg ~ = 200 and VBE = 0 6 V 

(1) F1nd IcQ and V CEQ 

(11) Redraw the arcU!t m the small Signal form usmg common em1tter h-parameters and 
assummg that the capac1tors are a c short arcU!ts 

(111) Ifh,,= 114 kO h,.= 1 Ox 10-1, h,, =200 andho,= 147x 10-6 S Calculate the 
voltage gam A 5 m the frequency range where the capaators are assumed to be a c 
short C1rCU1tS 

12+4+12 

(a) What are the advantages of negahve feedback m amplifiers ? Explam them 

(b) Show that the 1nput 1mp edance of the OP AMP shown below 1S g1ven by Zm = R, + J OJ L, 

R1 ( 1 = .,'c' R1R,) 
where R, = -'7-;c;;;;;i-'"-

1+('"CR1) 

d
, =R,C(R,-P,.) 

an ,., ' 
1 + ( '"CR1) 

(c) A huth table has output Is for these mputs 

ABCD=001 
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( ,, 

ABCD=Ol!O 

ABCD=!OOO 

ABCD=l!OO 

and Os for other mputs 

Drawn the Kamaugh map and find the S!mphfied Boolean equahon for the huth table 

Calculate the n01se voltage at the 1nput of a telems10n-RF amphfier usmg a dev1ce that has 
220 oluns eqmvalent n01se reSiStance and a 300 ohms 1nput reSiStance The bandWidth of the 
amphfier" 6 MHz and the temperahlre" 18° C 

(b) A broadcast AM transnutter rad!ates 50 KW of earner power What W!ll be the rachated 
power at 85% modulahon? 

(c) A cather wave of amphtude 5V and frequency 90 MHz 1S frequency modulated by a 
smus01dal voltage of amphtude 5V and frequency 10KHz The frequency demahon constant 
1S 1KHz/ V U smg the folloWing table sketch the spechum of the modulated wave 

Sldtt ~,_.... - """"' I.....,. m, 1 lalJ, ""1, ""1. .. 1 ""1· 
'"' ... .. , ... - - -,_., ... ... ... - - -
,_ .. ., ... ..O.H ... - -
.... 0.51 ""' . .. . .. tl.OI -... ... "" ... . ., '"' 

.., 
(d) Descnbe the d1g1tal filtenng used m d!g1tal commumcahon 
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