
BLBCTIUCAL BNGINBBIUNG ,( 
- ,q;,;;&,:-<rn::_, _,, ,,;,'t 

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. 

PART A 
(a) State and explam (1) MaXImum Power Transfer Theorem, and (11) Tehengen's Theorem 

Venfy Tell en gens theorem for the network shown m fig 1 It 1S g1ven that 

V! = 4V, V2 = -2V, V3 = 2V, V4 = 8V, Vs = -6V 

'' = 2A, '' = 2A, '' =-6A, '' =4A, '' =4A 

'• 
'• ., 

• • ' ., ., ,._;.;"--V" 
-~ ' '• --- ., - . ... '• 

(b) In the network shown1n fig 2, SWitch K 1S m poS!I!on unhl steady state 1S reached SWitch K 
1S moved to poS!hon 2 at l!me t = 0 W1th SWitch m poS!I!on 2, detenrune the transform of 
current through the mductor 

n.· '· ' • 
k~·:,·" L .. 6 '" llV> 

~ , 
J •""'"' .L, r I -I Hf_ 

F1g 2 ' ' 

(c) The response of a network to an 1m pulse 1S g1ven by 

h(t) = 0 18(e-0 3"'- e-' ") Fmd, usmg convolul!on 1ntegral, the response of the network to a 
step funchon 

(a) State 1ruhal and final value theorems Fmd the1mhal and final value o£1, where 

[ '''" l I(s)~667 ( ) 
S S+166 7 
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(b) Define the terms dnmng pomt impedance, transfer impedance and transfer funchon of a 
network 

' ' ~- n l l '' 
I I 

.~.y \' ·'" •, '"'" ; ' 
I i 

c'-' ' '' ' ' "'•" 

" The network show m Fig 3 1S dnven by a current source and iS ternunated by reSiStor at port 
2 For tlus temunated 2-port network, calculate (i) transfer funchons G21 (s), a 21 (s), Zn(s) 
and Y21 (s), and (11) dnvmg pomt impedance Zu 

(c) Den ve the transfer matnces of the vanous elements of the arcuit illustrated m fig 4, and then 
show that the transfer matnx for the who! e arrangement 1S 

( •) 

[A! ~ 

(•) 

G(!+Z,Y) nZ,(I•Z,Y+~ J 
L ,.y TJZ,Y+~ 

--l:,~.J-,,--, ~ , 1 r--1:'~·0--

State the properties of the dnvmg pomt impedance of(!) LC network, and (2) RC 
network 

(11) Test the followmg Polynomial for 1 Hum tz property 

F(s)=s4+ s3 + 5s2+ 3s+4 

(b) Realize the network funchon 

as first and second forms of CaJJer networks 

(c) State and explam Masons's Gam Formula Hence find the transfer funchon ~~:\ the system 

whose Signal flow graph 1S shownm Fig 5 

' •,.lb,~ 
0 I 0 0 
R(>) 1 

- '• 
' ' 
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PART II 
(a) F1g 6 shows a rectangular bus bar for d!Stnbuhng large currents It 1S reqmred to find 

magnehc field at the pomt 'P' located on x-ax!S, adJacent to the bus bar and duectly oppoSite 
one edge of 11 Show that the X and Y components of the resultmg vector B are g~ven by 

B ~!'of ln d'+b' 
X 4Jrb d 2 

1~1 
l;;.,:.~--~- ----· 

~---- '-

(b) Two long parallel zmc plated 1ron p1pes have a spacmg of 6 m between centres The p1pes 
are half buned 1n the ground as shown 1n F1g 7 The d1ameter of the p1pes 1S 60 ems The 
conducl!mty of the ground 1S 10-< mho/meter Fmd the reSiStance between the two p1pes per 
meter length 

(c) A sphencal charge denSity d!stnbuhon!S giVen by 

r~a 

, r >a 

Usmg P01sson's and Laplace's equahons as applicable, find E everywhere for O:Oroc Show 
that max~mum value of E occurs at r = 0 45 a 

(a) Obtam Maxwell's equahon 1n the d1fferenhal form as denved form Faraday Laws 

(b) The electnc field 1ntenS1ly of an electromagnel!c wave m free space 1S g1ven by 

Ex~E0 Cos'"(~-~) 
Determme expresS! on for the components of magnehc mienS! ty if 
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(c) A uruform plane electromagnel!c wave 1S mcident at an angle 81, at the surface of 
d!Sconhnmty between two homogeneous iSotropic d!electncs W!th penmttnnty, c1 and"'' c, 
b emg the p enmth mty of the dielectnc mto wlu ch the wave gets refracted at an angle e, If E1 
E, and E, are the electnc mtenS!I!es respechvely of the mcident, reflected and transnutted 
waves, show that the reflechon co-effiaent for parallel polanzat10n 1S given by 

E, tan(CJ.-6\.) 

E, tan(CJ.+8,) 

(a) What do you understand by 

PARTC 

(i) Polanzahon, and (11) Polanzabihty? 

The Centres of two idenhcal atoms of polanzabihty a = 2 x 1 o-<° Farads-m' are separated by 
a &stance b A homogeneous electnc field iS apphed m a d!rechon parallel to the !me JOmmg 
the centres of the two atoms The raho between the mtemal field E, and E 1S 1 03 Fmd the 
distance 'b' 

(b) Explam the phenomenon of 

(i) Ferro electnaty, and (11) P!ezo eleclncity 

(c) Explam what you understand by the foll oW!ng m relahon to soh d d!electncs 

(i) IntnnS!c breakdown (11) Thermal breakdown, and (11i) DiScharge breakdown 

(a) Explam what you understand by the folloWing 

(i) Magnel!c d!pole (11) Magnehc dipole moment (111) Magnehc suscephbihty (m) 

Magnehsahon M and Magnehc field mtenS!Iy H 

(b) Wnte notes on 

(i) Magnehc Am sol opy, and (11) Magneto stnchon 

(c) What" Hall effectm Senuconductors? The reS!Shmty of a doped S!hcon matenal!S 9 x 10-3 

ohm-m The Hall co-efficient 1S 3 6 x 10-< m3 coulomb-' Assummg smgle earner 
conduct10n, find the mobihty and denSity of charge earners e= 1 6 x 10-19 coulomb 

PARTD 
(a) Give the meanmg of the folloWing terms 

(i) PreciSion (11) Accuracy (111) Standard deviatiOn, and (iv) Probable error 

Two reSiStors R1 and fu are connected in senes and in parallel The values of resiStances are 

R1= 100 0± 010, fu= 50± 0 050 
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Calculate d1e uncertamty m the combmed reSiStance for the both senes and parallel 
arrangements 

(b) F1g 8, shows a Schenng bndge arcu1t used for measunng the power loss m d1electncs The 
spec1mens are m the form of d!Scs 0 3 em th1ck and have a d1electnc constant of2 3 The area 
of each electrode 1S 3 14 em', and the loss angle 1S 9 for a frequency of 5OHz eo = 8 8 55 x 1 o-' 
F/m The fixed reSiStor of the network has a value of 10000 and the fixed capac1tance 1s 50 
~~F Fmd the values of vanable reSiStor and capac1tor reqU1red at balance Denve the 
express10ns used, 1f any 

(c) Descnbe, W!th the help of a block d1agram, the operahon of a spectrum analyzer 

(a) Explam W!th the help of c1rcU1t d1agram, the pnnaple ofworkmg of a Q-meter 

(b) Explam the pnnc1pl e of the folloWing transducers for measunng hnear d! splacements 

(1) Stram gauges (11) P1ezo electnc transducers 

(c) Explam how you would measure frequency of a Signal on a C R 0 

( ,, 

A L1SS8JOUS pattern on an osalloscope 1S stahona!)' and has 5 honzontal tangenc1es and 2 
verhcal tangenc1es The frequency of honzontal1nput 1S 1 00 0 Hz Detenrune the frequency of 
verhcal mput 

D!Shngmsh between Analog Pulse Telemetery and D1g1tal Telemetety (Pulse code 
Modulahon) What do you understand by Pulse durahon modulahon (PDM) and Pulse 
p oS!hon mo dulat10n (PPM) systems of telemetety? What 1S the advantage of PPM system? 

(b) Explam, W!th the help of a bas1c block d1agram, the workmg of a potenhometnc DVM 

(c) What are the properhes of an 1deal operahonal amphfier used m measurement and 
mstrumentahon system? Explam, W!th the help of arcu1t d!agrams, how 1t 1S used as (1) 
Adder, (11) Mulhpher (111) Integrator, and (1v) D1fferenhator 
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BLBCTIIUCAL BNGINBGIIUNG 

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

SECnONA 
(a) In so far as they relate to a d! g~tal computer, expl am the followmg m about 5 hoes for each 

0) 

(c) 

(1) the advantage of usmg bmlltJI number system (11) the funchon of a comp1ler (111) the 
advantages of flo ahng p omt representahon of number 

Explam how mul htaskmg fac1hhes are prov1ded m a d1g1 tal computer 

" The marks scored by 56 students m a class m 8 subJects are avaJ!able as shown 

SubJect No 

SI No ' ) " M<k " " " " 
SubJect No ) 

SI No ' ) " M<k " " " " 
For each subJ eel 11 1S reqmred to find the maX!mum mark scored and the number of students 
who have scored the max1mum mark (Note that many subJect, more than one student could 
have scored the max~mum mark) 

Wnte a complete FORTRAN program Wlth proper output statements to &splay the results 
neatly Use a subrouhne subprogram to find the maX!mum mark m a subject and the number 
of students who have scored that maximum mark 

(a) State the rules related to the SUBROUTINE subprogram 

(b) Wnte a FORTRAN express10n correspondmg to each mathemahcal e'llresS! on 

,,,.;,_,,.,,; ,,, (:::)' '"'' "/0' ,,,, (,. :r ,,, f!·;j 
(c) Draw a flowchart and wnt a FORTRAN program wluch can calculate and pnnt the value of 

1 1 1 1 !+'3+5" + 2T W!th an accuracy of 5 decimal places 
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SECnON B 
(a) Explam the speed-current, torque-current and speed- torque charactenshcs of DC shunt 

motor 

(b) A 3 5 MVA, slow-speed, 3-phase synchronous generator rated at 6 6 kV has 32 poles Its 
d1rect and quadrature ax1s synchronous reactances as measured by the shp test are 9 6 and 60 
respecl!vely Neglechng armature reSiStance detenrune the regulahon and the exatahon emf 
needed to mamtam 6 6 kV at the tenrunals when suppl)'lng a load of 2 5 MW a 0 8 pf 
laggmg What max1mum power can the generator supply at the rated termmal voltage, 1f the 
filed becomes open-c!rcUlted? 

(c) A 3-phase 1nduchon motor has a startmg torque of 100% and amaX!mum torque o£200% of 
the full-load torque Fmd shp at max~mum torque 

(a) A constant load of 300 MW 1S supphed by two 200 MW generators, 1 and 2 for wlnch the 
respect1ve mcremental fuel costs are 

dFi~o 10fl+20Rs!MWh 
dP, 

dFi~o 12P,+15Rs!MWh 
dP, 

W1th powers P m MW and costs F m Rslhr Detenrune 

(1) the most econom1cal d!v1S1on of load between the generator~ and (u) the savmg In Its/day 
thereby o blamed compared to equalload shanng between generators 

(b) DiScuss m deta1l vanous factors that affect power system tranS! en! stab1hty 

(c) Explain W!lh a neat sketch the workmg of a nuclear power stahon D!Sruss the ments and 
problems as so a ated W!lh nuclear power stahons 

(a) The core-loss for a g1ven spec1men of magnehc matenal!S found to be 2000 W at 50 Hz 
Keepmg the flux denSity constant, the frequency of the supply 1S ra1sed to 75Hz resulhng m 
core-lose of 3200 W Compute separately hystereSiS and eddy current losses at both the 
frequenaes 

(b) Explain the cond1hons m deta1l that must be fulfilled for the sat!Sfactoty para!! el opera!! on of 
two smgl e phase transformers 

(c) Denve an express10n for d!sruphve cnhcal (corona) voltage of a smgle-phase overhead !me 
Show that th!S result can be extended to a 3 -phase !me Expla1n how bundle conductors help 
to ra1se d!sruphve cnhcal voltage of a transffi!ss!On !me 
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SECTION C 
(a) A servomechamsm 1S used to control the angular poS!hon E\,, of amass through a command 

Signal E\. The moment of1nert:ta ofmovm§ parts referred to the load shaft 1S 200 kg-m' and 
the motor torque at the load 1S 6 88 x 10 N-m per rad of error The dampmg torque co­
effia en! referred to the load shaft 1S 5 x 1 03 N -m per rad! sec 

(1) F1nd the Lime response of the servomecharusm to a step mput of 1 rad and determme 
the frequency of tranSient osallahon, the hme to nse to the peak overshoot and the 
value of the peak overshoot 

(11) Determme the steady-state error when the command Signal 1S a constant angular 
veloc1ty of 1 revolul!on/mmute 

(111) Detenrune the steady-state error wh1ch ex!Sts when a steady torque of 1200 N-m 1S 
apphed at load shaft 

(b) Draw a SJgnal flow graph and evaluate the closed-loop transfer funchon of a system whose 
block d1agram 1S g1ven bel ow 

(a) Explam the mearung and S!gruficance of phase and gam margms of a feedback control 
system How wdl you obtam the values of these margms from (i) polar plot, and (11) Bode 
plots? 

Illustrate your answer by g!Vmg plots for stable and unstable systems separately 

(b) ConSider a system W!th the state model 

Transform the state model mto Jordan canomcal form, and compute the state tranS!hon 
matrm 

(c) Explam the importance of root-locus diagrams m the deSign of feedback control systems 

SECnON D 
(a) D!Shngmsh the conshuchonal and operat10nal features of a WET and a MOSFET Show bow 

a vol !age follower circm tis made up by usmg a JFET 

(b) Simphfythe folloW1nglog1c funcl!on 

www.studentsuvidha.in

Stu
de

nt
Suv

idh
a.

in

studentsuvidha.in/
studentsuvidha.in/


X=(B+C)(B+D)(C+D) 

and show that X= BC + BD + CD 

Real1ze the funchon by 2 -mput NAND gates 

(c) D!Shngmsh between 'voltage' feedback and 'current' feedback m amphfier c1rcmts State the 
men! of each and for each case denves the express10n for the net output 1mpedance of the 
amphfier showmg the mfluence of feedback 

(d) What are the spea ficah ons of an 1 deal OP AMP? DiScuss the mearung of the followmg terms 

(1) Slew rate (11) CMRR (111) V1rtual ground 

Show how an OPAMP may be used as a summmg mtegrator 

(a) An mverhng Op-Amp stage 1S deSigned W!th 

R1 = 5 kO, and feedback reSiStance R, = 10 kO and 

R1 = 100 Q the Op-Amp has A,=5 X 104, 

Ro = 500 0 and R1ro 

(1) Determme the voltage across R1 for an rms mput Signal of 1 5 V 

(11) Repeat (1) conS!denng that the Op-Amp 1S 1deal 

(b) Tahng the example of CE amphfier, explam the cntenon for selechon of a smtable operahng 
pomt and factors affechng 1ts stabd1ty Hence define stab1hty factorS 

(c) Draw the c1rcmt d1agram of aRC phase slnft osallator and obtam an express10n for 1ts 
frequency of o sallahons 

(d) What do you understand by the dV/dt rahng of a thynstor? 

( ,, Denve an express10n for the S!gnal-to-quanhzahon n01se rat1o for a smus01dal mo dulahng 
S!gnalm PCM system 

(b) What 1S the frequency range for the folloWing bands? Menhon a typ1cal apphcahon for each 

(1) ME (11) HF (111) VHF (m) UHF (v) M1crowave (m) Ophcal range 

(c) D!Shngmsh between a 'narrow-band' and a 'W!de- band' frequency modulated Signal Show 
by means of block d1agrams how a narrow-band FM S!gtlal!S generated 
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