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T1me Allowed Three Hours MaX!mum Marks 200 

( ,, PART A 
F1nd the currents 11(t) and 12(t) m the c1rcmt of fig 

-,--, 

F'itf_ 1 

(11) What 1S the vol !age v Jt) across the cap aator of fig 2 Show 1 ts vanat10n graph1cally 

,' --~ I 
j 

' ' ,, __ ,,.-,--.,,, _ _/ 

--" 
(b) Calculate the effechve mductance of the network of fig 3 

5 ;"l 5 H .. ., ________ ~ H , 
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(c) State and deduce 1rul!al value and final value theorems 

F1nd the 1rul!al and final values of the followmg funchons 

F(s)~ 4o-''(s+2) 

' 
(a) Out! me the Foster theoty to determme the phySical shucture of a reachve network 

A two termmal network has an 1nput 1mp edance of ----J 1 0 00 at a frequency of (1 00 0/2 JC) If the 
network has zeros at the frequenaes of (5000/2JC), (7000/h) and (9000/2") and poles at 
( 6 00 0/h), (90 00/2") and mfiruty, deduce the network 

,,, Define 1mage 1mpedances of a 2-port network and deduce the1r values 1n terms of 
transm!SS!on parameters 

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, www.studentsuvidha.in
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(u) The hybnd parameters of a two port network of fig 4 are hu 
h 22 ~50~Uandh21 =100 FmdV, 

lkO, h12 

0 

0 003, 

(c) What 1S Bode plot? Explam the techmque for draW!ng 11 The Bode diagram of a funchon 1S 
as shown1n figure 5 Fmd the funchon 

F'lf. 5 

(a) What do you understand by the Transfer funchon of a system? State 1ts properhes Fmd the 
transfer fun chon of the laglead compensator network shownm fig 6 

(b) F1nd the outputs C1 and c, of the system ofF1g 7? 

(c) Fmd the charactenst1c equahon m Z-domam for the sample date system shownm fig 8 and 
state whether the system 1S stab! e 

,, ' 
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PART II 
(a) What do you understand by 1rrotahonal fields? State the properties of a stahc electnc field 

F1nd whether the followmg fields are reahzable as stahc fields 

(11) F, ~ k( cos ¢l; + sm ¢~)- cyhndncal co-onhnates 

(b) Show that amp ere's law for steady currents 1S not apphcabl e for hme vary~ng currents Hence 
explam the concept of d!Splacement current and 1ts mtenS!Iy 

F1nd the d!Spl acement current through a surface at a radius r( a<r<b) 1n a co-ax!al cylmdncal 

cap aator of length I when a voltage v = Vmsm OJ! 1S apph ed, a and b bemg radu of mner and 
outer cyhnders respechvely 

(c) State Maxwell's equahons forharmomcally varymg fields and deduce the w<Ne equahon m a 
conductmg medmm 

( ,, DiScuss the S!gmficance of depth of penetral!on and skm effect ,,, Deduce Lap! ace equahon m sphene a! co -ordmates and find whether the p olen hal field 

" V = 3 sm e volts m areg~on of free space sahsfied 11 
c 

(u) A slab ofrelahvepenruthv1ty 6 and tluckness 10 mm part1ally fills the space between 
two pl ales of length 1 0 m and Width 0 5 m separated by 1 0 mm If the vol !age aero ss 
the plates of the capac1tor so formed 1S 15 kV, find force on the slab to push 11 mS!de 
the plates 

(b) Define and d!shngmsh between Brewster angle and cnhcal angle W!th reference to an 
electromagnehc wave mc1dent on a separahng surface between two perfect d1electncs Show 
that cnhcal angle 1S normally greater than Brewster angle 

A perpendicularly polanzed em w<Ne 1S 1nc1dent on a surface(~= 1, q, = 10) separahng 
glass from a1r Fmd the cnhcal angle If the magrutude of the electnc field of the madent 
wave 1S 1 Vim and the 1nc1dent angle 1S 45', find the magmtude of the field at the separahng 
surface m a1r 

(c) Deduce Poynhng theorem m complex form and d!scuss 1ts S1gn1ficance 

PARTC 
(a) What are the d!fferent mecharusms ofpolanzahon 1n a gaseous d1electnc? G1ve an account 

of the1r nature Winch ones of these are usually absent m solid d1el ectncs? Why? 

(b) On add!ng a h1gh conduchv1ty matenal copper m small quanhty to mckel of lower 
conductnnty, why does the conduchmty of the alloy decrease? Explain the phenomenon 
mvolved 
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(c) What 1S Hall Effect 1n sem1-conductors? Explam 1ts ongm and S!gruficance Deduce an 
express10n for hall coeffic1ent 

(a) What do you understand by charge earners ? Explam the phenomenon of conduchon by free 
electrons, 1ons and holes and clasS! fy matenals accordmgly 

(b) What 1S ferromagnehc cune temperature? DiScuss magnehc propert1es of ferromagnehc 
matenals as well as below cune temperature 

What 1 s spontaneous magnet!Sah on? How does 1 t depend on temperature? 

(c) Explam the phenomenon of P1ezo el ectnc1ty and g1ve the apphcat10ns of such matenals 

PARTD 
(a) D!Shngmsh between 

(1) Absolute, PnmaJY and auX!haJY fundamental and Denved un1ts 

(11) Internahonal PnmaJY, secondaJY and Workmg Standards 

(b) What are the errors m movmg 1ron mshuments? What 1S the effect of the mductance of the 
meter on 1ts cal1brahon? A momng 1ron volhneter cal1brated for 50 Hz supply and hamng an 
mductance of the c01l as 0 80 H draw 0 1 A when connected to 500 V ac What wdl be 1ts 
readmg when cotmected to 300 V de? 

(c) How many the mcremental mductance be measure by Owen's bndge arrangement? DiScuss 
the pnnc1ple and op erah on 

(a) Draw and descnbe a schemat1c d1agram of a D1fference amphfier type of Electroruc 
volhneter usmg FET's Deduce express10n for the current through permanent magnet movmg 
c01l ammeter 

(b) Descnbe the pnnc1ple of operahon of a d!g1tal storage osc11loscope How 1S the waveform 
reconshucted m 1!? Compare 1ts performance W!th an analog storage osc11lo scope 

(c) Explam the workmg of a Q-meter To find the self capac1tance of a cod by Q-meter, the 
resonance was obtamed W!th (1) tunmg capac1tor of 1530 pF at 10 MHz and (11) turung 
cap aator of 1 62 p F at 3 0 M Hz What 1S the value of the self capac1tor? 

( ,, 
0) 

What 1S an L VDT? Explam 1 ts pnna pal and diScuss 1 ts ments, dements and uses 

Draw and explam the bas1c arrangement of a data transffi!sS!on system What are d1fferent 
modulahon techmques for d!g1tal date transm1Ss10n? Descnbe them bnefly 

(c) DiScuss the nature and cl asS!ficahon of the Signals encountered m frequency analySiS 
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BLBCTIIUCAL BNGINGBIIUNG 

Caniliilates should altempt FIVE questions in all, choosing aJ least ONE from each section. 

SECnONA 
(a) Descnb e Sumpner' s (back to back) test used for transformer Ind!cate 1 ts advantages 

(b) A !-phase, 30 KVA, 2300/230 V 50 Hz transformer gave the followmg results on tests 

Leakage 1mpedance m the h1gh voltage (HV) wmd!ng = 0 55+ J 0 65 0 

Leakage 1mpedance m the low voltage (LV) Wlndmg = 0 0055 + J 0 0065 0 

Shunt branch adtlll ttance as seen from LV S!de = (0 00 3 - J 0 0 2) iJ 

(1) Draw the eqU1valent c!rcu1ts of the transformer referred to HV and LV Sides 

(11) The transformer 1S connected to 2200 volts at the sendmg end and dehvers rated 
current at 0 8 p f laggmg to a load of 0 3 + J20 on the LV S!de Draw the phasor 
d1agram and hence or othetw1se determme the voltage at the load end and the 
effic1ency of the transformer Assume core lossed to be 160 Wand 1gnore voltage 
drops due to exc1hng current 

(c) Descnbe W!th the help of a neat sketch and phasor diagrams a system through wluch a 2-
phase supply can be obtamed from a 3-phase system 

(a) Explam the Torque-Shp charactenshcs of a 3-phase mduchon motor Starhng W!th the 
e'llress10n for torque as a funchon of shp Show that the value of max:1mum torque 1S 
mdependent of rotor reSiStance 

(b) A 3-phase, 400 V, 50 Hz star connected mduchon motor gave the folloWing test results 

No load 400 V, 7 5 A, 0 135 power factor 

Blocked rotor 150 V, 35 A, 0 44 power factor 

The raho of standshllleakage reactances of stator and rotor 1S eshmated as 2 If the motor 1S 
ruruung at a speed of 96 0 rmp, determme 

(1) the net mecharucal power output 

(11) the net torque 

(111) shp and 

(1v) effic1ency of motor 

Assume stator and rotor copper lossed to be equal 

(c) What 1S the need of starters for mduchon motors? Bnefly descnbe vanous tecluuques used 
for the starhng of 3-phase mduchon motors 
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(a) What 1S meant by mfimte bus bars? State the condihons reqmred to be sahsfied for 
connechng a synchronous generator to an infimte bus bar Explam how the mstant of 
synchroruzmg can be detemuned 

(b) A generator has synchronous reactance of 1 7241 p u and 1S connected to a very large 
system The ternunal voltage of the generator 1S 112 L0° p u and the generator 1S supplymg to 
the system a current of 0 8 p u at 0 9 p f laggmg Neglechng reSiStance Calculate 

(i) mtemal voltage 

(11) active and reactive power output of the generator 

(111) the power angle and reachve power output of the generator if the exatahon of the 
generator 1S increased by 20% keepmg achve power constant 

(c) A 5 KW, 230 V, shunt motor has an armature reSiStance of 0 50 and a field reSiStance of 
2300 At no load the motor runs at a speed of 1000 rpm and draws a current of3 A At full 
load and rated voltage, the current drawnm 23 A and the armature reachon caJJses a drop of 
2%mtheflux Detemune 

(i) full! oad speed (11) fulllo ad torque 

SEI:nON B 
(a) DiScuss the advantages of usmg "Bundled conductors" m EHV overhead transnuss10n hnes 

(b) A smgle phase load of 1 0 0 KV A 1S connected across hnes b c of a 3 -phase supply of 3 3 KV 
Deternune symmetncal components ofhne currents 

" (c) What are the obJechves of Automatic Generahon Control? DiScuss m bnef how these 
obJechves are met 

" (a) With reference to long transm!SS!on !me give phySical mterpretat10n of the terms 
'charactenshc impedance' and 'propo gahon constant' What 1S meant by "surge impedance"? 

" (b) A three-bus system 1S shownm figure 1 below Lme impedances are marked m p u Treat bus 
#1 as slack bus Wlth E1= 1 05L0° pu, bus#2 as PQbusW!th P2+ JQ2 =-5 96 + J146 pu 
and bus #3 as PV bus W!th IE31 = 1 02 p u Calculate the voltage of but #2 at the end of first 
iterahon Use Gauss-Seidel method W!th accelerahon factor 1 4 Assume E(o), = 1 0 L0° p u 
and E,COJ = 1 02 0 0 p u Neglect hne chargmg 

0.04 • jO.{I6 I 0,(12+jO.O'.l 

" 
(c) Show that the three synunetncal component sequence net-works are connected m 

(i) senes for a smgle !me-to-ground faJJ!t 
(11) parallel for a bold double !me-to-ground faJJ!t 
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SECnON C 
(a) Denve an express10n for the overall gam of a voltage senes feedback amphfier An amphfier 

has the tllldband gam of 1500 and a bandWidth of 4 MHz The m1dband gam reduces to 150 
when a negahve feedback 1S apphed Detenrune the values of feedback factor and the 
bandWidth 

(b) In the arcmt g1ven m figure 2 below, the S1 tranS!Stor used has ~?.30 and leBo = !DnA 
Determme 

(1) The value of V0 for V, = 12 V and R = 20K, and show that the tranS!Stor 1S m 
saturahon 

(11) the m1mmum value of R for the tranS!stor to rem am m the act1ve reg10n for V, = 12 V 

(111) the value ofV0 for V, = 1 V and R = 151 KO 

• 12V . 

.2-ll K 

r-v, 
K v v, 

"' .... 
I<Jp'~ ~ 

• • 
(c) Two MOSFET's havmg dram reSiStances of rd1 and rd, and amphfical!on factors of ~1 and~' 

respechvely are connected m paralled Show that 

(1) 1/rd = llrd1 + llrd2 and 

(u) ~ = (~,rd2 + ~,rd,)/(rdl + rd2) 

where, rd and ~ are eqmvalent reSiStance and amphfi cahon factor respechvely 

(a) Sketch the cross sechonal v1ew of an enhancement mode MOSFET Explam 1 ts op erahon and 
charactensh cs 

(b) Draw the c1rcmt diagram of a TIL NAND gate W!th a totem-pole output Explam 1ts 
operal!on and md!cate how pull up 1S prov1ded m the c1rcu1t 

(c) Explam the d1fference between a 'combmal!onal' arcu1t and a 'sequenhal' c1rcU1! G1ve a 
few examples of each of them 

(a) In the folloWing mshuchon sequence, detenrune the contents of the HL and DE p a1rs after the 
execuhon of the DAD D mshuchon 

LXI B, 2100H 

LXI D, 0200H 

www.studentsuvidha.in

Stu
de

nt
Suv

idh
a.

in

studentsuvidha.in/
studentsuvidha.in/


LXI SP, 2700H 

PUSH B 

PUSHD 

LXI H, OlOOH 

XTHL 

DADD 

HCT 

(b) Draw and explam the hmmg d!agram ofSTA 2300 H mshuchon 

(c) Wnte a program m assembly language of 8085 to only complement the upper rubble of the 
accumulator 

SECnON D 
(a) Define and explam the terms 'senS!hmty', 'selechv1ty' and 'double spothng' as apphed to a 

rad!o rece1ver 

(b) The spechum of a base band Signal m(t) 1S g!Ven m figure 3 below The message bandWidth 
OJ= 1 KHz Tius S!gtlal!S apphed to products modulatortogetherW!th a earner wave Ac Cos 
(h ( t), producmgthe DBSC modulated w<Ne s(t) Tlus modulated w<Ne 1S next apphed to a 
coherent detector 

(1) Deternune the spechum of the detector output when the earner frequency, ( = 
125KHz 

(11) Detemune the spectrum of the detector output when the earner frequency, ( = 0 75 
KH' 

(111) What 1S the lowest earner frequency m order that each component of the modulated 
wave S(t) 1S umquely determmed by m(t)? 

Assume perfect 
detector 

l'ig. 3 

synchromsm between the earner waves m the modulator and the 

(c) Explam how hme d!v1S1on mulhplexmg 1S aclueved for P A1VI Signals 

( ,, Descnbe the drawbacks of the thynstor controlled reactor (TCR) used for V AR control 
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(b) A d!g1tal finng arcmt 1S used for a Single phase 230 V 50 Hz, ac regulator The 8-b1t counter 
controls the sW!tclnng angle (a) between 0° to 180° The clock frequency of the osc11lator1S 
10KHz 

(1) F1nd resoluhon of control of a (m degrees) 

(11) What could be the ma:nmum resoluhon of a for tills 8-b1t counter? 

(c) DiScuss the advantage of SCR over power BJT 
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