
BLBCTIUCAL BNGINBBIUNG 

(a) Define preciSely urut step and umt 1m pulse funchons 

(b) Sketch the followmg funchon from t = 0 tot= 10 uruts, md1catmg all sahent values at 
d1fferent hmes 

5 0(1-Y,t[ u(t)-u(t-4 )] 

(c) F1gure 1 shows a network wh1ch 1S m the DC steady state With SWitch S open At t = 0 SWitch 
S closes 

(1) Determme 1(1) the current passmg through R, and draw a sketch of 1(1) versus hme 

(11) Speafically determme 1(0), 1Cf) and 1(1) at t = 114msec 
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(a) Explam clearly what 1S meant by each of the followmg 

(1) Poles and zeros of a network fun chon 

(11) Frequency response of a network 

(111) Zparameters of two port network 

(b) F1 gure 2 1S the a rem! d1agram of well-known filter network are the mput port and 22' are the 
output ports The network element values are clearly shown m F1g 2 

(1) F1nd the Z parameters Z11 and Z12 of the network 

(11) On the s-plane clearly 1 ocate the poles of Z12 

(111) P1 ot a rough sketch of the frequency response of the network 

(a) F1gure 3(a) shows a Bndge T network used m control systems The element values are clearly 
marked m the figure 
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R,-6.5MU 

·-llr'-1-o 
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Show that the transfer funchon V0N 1 ofth!S filter 1S 
S2+4S+8 
""~"'='' by usmg Nodal AnalySiS f; +8E+8 

(b) F1gure 3(b) represents the Signal flow graph of a tranSiStor mcm t 

"' "' ,. " 
,,. 

•· 
r•>~~•)J, 

Fig. 3tb) 
Adoptmg Mason's rule, compute the raho of the output voltage eou to the S!gnalmput voltage 

'" 

PARTB 
(a) Explam the different types of Electron enuss10n from metals 

(b) Explam bnefly 'work & fun chon' and 1ts measure 

(c) A tungsten ermtter operates at a temperature of 24 0 0 °K By how many volts must the voltage 
eqmvalent of the work funch on change to reduce the em!SS!on current denS! ty by 1 5%? 

A= 60 2 amp em-2°K-' 

b = 11 60 5 f(where f 1 s the work funchon) 

(a) Explam the bas!S on wluch solid matenals are clasSified as Conductor~ Insulators and Senu­
conductors Bnng out the d1fference between these types of matenals W!th reference to 
energy band diagrams 

A S!l!con matenal 1S umfonnly doped W!th phosphorus atoms at a concentrahon of 2 x 
1 019/m3 At temperature of mterest the mo b1hhes of holes and electrons are 

~= 0 05 m2/volt-sec 

~ = 0 12m2/volt-sec 

If n1 = 1 5 x 10 16/m3 

find the electron and bole concentrahons and the electncal conduchv1ty 

PARTC 
(a) What 1S meant by magnehc scalar potenhal? What axe the difficulhes ansmg m usmg tlus 

quanhty? 

(b) Usmg the Magnehc Vector Potenhal Concept calculate the magnet1c field H of an mfimte Z­
d!rected current filament of strength I 
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(c) Calculate the energy of a sphere of charge of radms R m wlnch the charge 1S urufonnly 
distnbuted 

(a) Calculate the relaxal!on hme constant for copper g!Ven Sru =58 X 107 ulm, e = E, m = m 
Interpret the result 

(b) Give the phyS!calmterpretahon of 

'"H 
State and prove Poynhng' s theorem 

(c) A 100-MHz plane w<Ne 1S normally madent on a plane copper mterface from a1r If the 
madent E field has an rm s value of 1 Vim How large are the reflected and transm!lted 
waves? 

( ,, 

(c) 

PARTD 
Defirung a 'Transducer' give at least four examples of different types of transducers 
employed m Inshumentahon prachce 

Descnbe the pnnciple of a momng-iron transducer and prove that in such transducers force 1S 
directly proporhonal to the rate of change of mductance F = Yd' dL!dx 

An example of a versahle movmg-iron transducer 1S the electromagnet Fig 4 shows an 
electromagnehc relay whole contacts are held open by a spnng exertmg a force of 0 2 
newton The gap length iS 4 mm when the contacts are open and 1 mm when the contacts are 
closed The c01l which has 5000 turns 1S wound on a core of 1 em' cross-sechon Pred!ct the 
pick-up and drop-out currents for tlns relay Fmd also the flux denSity Bin Tesla across the 
a1r gap State any assumpl!ons made 

.... 
(a) Outhne bnefly the different methods of measunng frequency of an mcommg smus01dal 

Signal (aud!o frequency ranges) 

(b) Draw a neat circmt d!agram of a Wien-bndge circU!t for measunng unknown frequencies m 
the aud!o range What are the advantages of th!S bndge circuit over other methods for 
measurement of frequency? 

(c) Expla1n how you would use a CRO to measure the phase between two smus01dal Signals 

10 You are reqU!red by an mdushy to deSign and set up an mshumentat10n system for preciSe 
measurement of speed of an mdustnal dnve (Range of speeds up to 6000 rpm W!lh accuracy of 
measurement of one m S!X thousand) As analog methods are unsat!Sfactoty, you have to thmk of 
d! g1tal methods for measurement diSplay and record!ng 

(a) Draw a block schemahc of your set-up expla1rung the funchomng of vanous units 

(b) What type of digital diSplay system W!ll you use and why? 

(c) You are reqmred to record your data (speed) accurately for a few hours, what type of 
record!ng system W!ll you use and why? 
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BLBCTIIUCAL BNGINBBIIUNG 

State whether the followmg statements are 'True' or 'False' Bnefly JUshfy your statement With 
necesslltJI theoty, denvahons, sketches etc -

(a) Back e m f acts hke a governor 1 e 11 makes a motor self regulahng so that 11 draws as much 
current as 1S JUSt necesslltJI 

(b) The star-star connechon of transformers 1S most econom1cal for large, low-voltage 
transformers 

(c) In an mduchon motor, the startmg torque 1S max~mum when rotor reSiStance equals rotor 
reactance 

(d) The synchronous motor may be operated at any deS!fed power factor by chang~ng the d c 
exc1tahon 

(e) Senes generators are better sUited for stable parallel operahon as compared With shunt 
generators 

(a) Illustrate With sketches the workmg of followmg motors 

(1) Stepper motor (11) Umversal motor (111) HystereSiS motor (1v) Reluctance motor 

(b) Explam the 'V' curves of synchronous motors 

(c) What types of motor would you employ for the folloWing types of loads? State reasons for 
your ch01ce-

(i) H01 st (11) Rolhng mill (111) Texhle null (iv) Relligerahon and Alr -condihorung 

(d) Bnefly enumerate the different types of starters used for mduchon motors 

(a) Descnbe the behamour of space-charge effects mS!de a corona envelope and discuss why 
load current cannot flow m a conductor mS!de th!S envelope even though it 1S a conduchng 
zone 

(b) Descnb e a !me filter for blo ckmg corona energy from entenng the source transformer 

(c) DiScuss bnefly the types of hghtmng arresters used m EHV systems 

(d) For a 750kv !me, take the voltage crest travelling on the hne Vw = 3000 kV and the protechve 
level of voltage as Vp = 1700 kv Thelme surge impedance 1S Z= 300 oluns Calculate 

(i) The current floWing m the !me before reachmg the arrester, 

(11) The current through the arrester, and 

(111) The value of the arrester reSiStance for tlus cond!t10n 

Venfy the reflechon and rellachon coeffiaents givmg nse to the voltage and current 
cond!t10ns 
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SECnON B 
(a) Illustrate With sUitable Nyqmst d1agrams the d!shngmshmg features of a control system 

wlnch has absolute stabd1ty and a system havmg cond1honal stabd1ty 

(b) Sketch, the root locus d1agram for the closed loop system havmg a loop transfer funchon 
g1ven by 

I I I IKIHCI 
GsHs- I I 

S S+ 1 

asK vanes from zero to mfiruty 

(c) Explam the mearung of the terms 

(1) gam margm (11) phase margm (111) gam crossover frequency (1v) phase crossover 
frequency 

(d) The charactensh c equahon for a feedback control system 1S g1ven by 

s3 + 20ks'+ 5s2 + lOs+ 15 =0 

Determme the range of values of k for wh1ch the system 1S stab! e 

(e) Wnte the state equahons for a system descnbed by the d!fferenhal equahon 

d', I' I ode I' I 
dJ' + dt +5c(t)=r(t) 

(a) G1ve a flow-chart for gradmg a qmz paper havmg 1 0 0 o bJ echve type queshons 

(b) Bnefly descnb e the arch! lecture of a m1ru computer 

(c) Explam the roles of the assembler and the comp1ler 

(d) Enumerate the spec1al features of anucroprocessorthat make 11 amenable to a W!de range of 
apphcat10n 

(e) D!Shngmsh between the funchons of a ALU and the CPU 

(a) DiScuss the maJor differences between Fortran IV and Pascal as regards 

(1) Control statements, (11) Array handhng 

(b) D!Shngmsh between ROM, PROM and EPROM 

(c) Implement a typ1cal anthmehc c1rcu1t hke a full adder usmg logic gates 

(d) Bnefly enumerate the standard procedures for S!mphfymg logic express10ns W!th smtable 
11! ustrahons 

SElmON C 
(a) Clearly explam the pnnaples of PC M 

(b) D!ScusstheadvantagesofPCM 

(c) Bnefly enumerate the che!lllel anomal1es of commurucahon system 

(d) State the Hartley -Sharu10n law for channel cap ac1ty and diScuss 1ts S1 gmficance 

(e) Compare AM and FM systems W!lh reference to S/N raho 

(a) Explam how an OP-AMP can be used as 

(1) Voltage follower (11) R-C osallator 
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(b) DeSign a common em1tter BJT amphfier uSJng the potenhal-d!mder b1asmg scheme to meet 
the folloWing spec1ficahons-

Stab1hty factor 

& ~ ::E;"~'; ~ ' aoOBo 
I,=lmA 

V,E=5V 

V"=!OV 

~ = 100 

VBE=600mW 

(c) RealiSe a d1v1de by 6 npple counter 

(d) DeSign a medulo-5 counter of the synchronous type 

(a) D!Shngmsh between WET and MOSFET 

(b) Explam bow a WET can be used as a square-law modulator 

(c) DiScuss how race-around cond!t10n 1S avo1ded m a JK Fhp-Flop 

(d) G1ve the huth table for a bmary subtractor 

(e) S1mphfy the folloWing log1c express10n and realiSe 1t usmg NAND gates -

F=AB +ABC+ ABCD + ABCD 

Stu
de

nt
Suv

idh
a.

in

www.studentsuvidha.in

studentsuvidha.in/
studentsuvidha.in/



