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Ttme Allowed 3 hours MaXimum Marks 200 

INSTRUCFIONS 

Cancbdates should attempt any FIVE questions 

Assume swtable data, Jjnecessary, andmcbcate them clearly 

Values of the following constants may be used wherever necessary. 

Electroruc charge=- 1 6 x 1 o-" Coulomb 

Free space permeab1hty = 4 "x 1 o-' Hemy/m 

Free space p enmth mty = (1/36 JC) x 1 0-9 Farad/m, 

V elo a ty o fhght m free space = 3 x 1 08 m/sec 

Boltzmann constant= 1 38 x 10-23 Joule/K 

Planck's constant= 6 626 x 10-34 Joule sec 

C •I 

' 

''" ' • ~ ~ 

Denve the equahon of a cylmdncal capac1tor m terms of the radu of core sheet and length In 
the arcmt g1ven m the above figure find the potenhal d1fference between A and C and Band 
C, under steady state cond!hons 

" (b) InmtnnS!c GaAs, the electron and hole mob1hhes are 0 85 and 0 04 m2/V-S respechvely and 
correspondmg effechve masses are 0 068 mo and 0 5 mo respechvely, where mo 1S the rest 
mass of an electron If the energy gap of GaAs at 300° K 1S 1 43 eV, calculate the mtnnS!c 
earner concentrahon and conduchvity mo 9 11 x 1 o-" gm 

(c) Denve the Clausms-Mossoth relahon between atomic polansabdity & dielectnc constant for 
a dielectnc maten al 

C •I Sketch the vanahon of the denSity of states funct10n, Fermi Dirac probability d!stnbuhon 
funchon and electron and hole concentrahon forn-type S!hcon where Nd = 10 11/c c and N, = 
1 016/c c Wnte down the condihon for charge neutrality m a compensated sermconductor at T 
= 300° K 
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In ann-type sem1conductor atT = 300° K, the electron concentrahon vanes hnearly from 2 x 
1018 to 5 x 1011 perc c over a diStance of 1 5 nun and the d!ffus10n current denSity 1S 360 
Aicm' Fmd the mob1hty of electrons 

(b) DiScuss the construchonal features of a thynstor D1 scuss how the two tranSiStor eqU1valent of 
a thynstor can be used to explam the tum-ON sW!tclung Menhon why a controlled rechfier 
cannot be fabncated usmg Germanmm 

• 

The thynstor shownm the above figure has a holdmg current of 100 rnA and a latclung 
current of 250 rnA If the forward voltage drop across the thynstor from the mstant of 
commencement of gate pulse 1S zero, then find the m1mmum value of gate pulse durahon 
necessary to ensure tum-ON 

(c) Draw and explam the dram and transfer charactenshcs of a p-channel enhancement type 
MOSFET What 1S meant by threshold voltage? DiScuss three d!fferent ways by wluch the 
threshold voltage can be reduced 

(a) Determme the convoluhon of the folloWing pa1r of Signals by means of the z-transform 

,,c,Hu•r'l"-'1· ,,c,I~H+J}"I 

fro 

' 
' 
' 

' ' ' Express the Signal of the above figure m terms of standard Signals and hence detemune the 
Laplace transform of the S1gnal1n the figure State the propert1es of Laplace transforms used 
m tlus process 

(c) State and prove hme sluftmg property of Founer Transforms 

( •) 
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• 
2D 1ll •• • •• 

- IIIII~ 

'" 
• 

Den ve the Thevemn eqmvalent c1rcU1t as seen from the tenrunal-p a1r (A, B), for the network 
shown m the above figure Hence compute the current 11(t) and power P1 m the 4 ohm 
resiStance 

•• ' ' • 
• 
-) 

··1 
.. .... 

••tllfOI'k •• .. , •• •• 

In the network shown m the above figure, the 1mp edance matnx of 2-p ort 1S g1ven as 

W!th Rs = 20 and R1 = 10 

Deternune the zero-state response v, to a urut step mput 

(c) Draw an onented graph whose node-to-branch madence matnx A, 1S g1ven by 
_, c c c c c c c c c 

c c c c _, _, c c c c c _, c c c c c c c _, c c 

' ~ " 
c c c c c c c c c 
c c c c c c _, c c c 
c _, c _, c c _, c _, c 
c c c c c c c c c _, _, 

and o bta1n fundamental c1rcu1t (he-set) matnx for th!S graph 

( •) A umform transnuss10n !me has constants R = 24 x 1 o-3 ohms/m, G = 2 1 x 10-6 ohms/m, L 
= 1 5 x 10-6 Henty/m and C = 1 4 x 10-9 Farads/m Fmd the charactenshc 1mpedance of the 
transm!SS!on !me at a frequency of 14 kHz 

" 0) 

Stu
de

nt
Suv

idh
a.

in

www.studentsuvidha.in

studentsuvidha.in/
studentsuvidha.in/


What 1 s meant by the term cav1ty resonator? Wn te the express10n for the resonant wavelength 
of aTE mode Sketch the electnc and magnehc field configurahons m square wave camty 
resonator W!th TEuo mode Show also the vanahon of Ey and Hz field components across the 
centre !me of the cav1ty 

(c) Fmd the wavelength and phase veloc1ty forpropagahon through copper at a frequency of 50 
MHz 1f ~ = 4" x 10-' Henty/m and CJ = conduchv1ty = 5 8 x 107 mho/m 

(a) A umty rat1o d c Wheatstone bndge network has two matched reS!Shve transducers workmg 
m push pull fash10n and makmg two of the arms Show that the bndge unbalance voltage 1S 
lw!ce that of the bndge usmg only one transducer 

(b) Draw the schemah c d1agram of a succesSive approX!mahon ADC Expl a1n 1ts workmg 

(c) A reS!Shve stmn gauge Wlth a gauge factor 2 1S fastened to a steel bar subject to a stress of 
1050 kg/em' The modulus ofelashc1ty ofsteel!S 21 x 106 kg/em' Calculate the change m 

the reSiStance (i'.R) of the stra1n gauge element due to the apphed stress 

(a) What are vencap capaators ? How does 11 vaty W!lh apphed voltage? Detenrune the 
tranS! I! on cap ac1tance of a d1ffused JU!lci!On vencap d! ode at reverse potenh al of 4 2 V, 1 f C(O) 
=80pFandV,.=07V 

(b) Den ve the equal! on for gauge factor of a reS!Shve stram gauge m terms of P01sson rah o 

(c) An alloyed Junchon 1S formed by melhng a pellet of1ndmm on to ann-type S1 of conduchmty 
200 (Onr' If the conduchv1ty of the alloyed regrown reg10n 1S 3 6 x 104 (omr' and 
mtnnS!c earner concentrahon of S11S 15 x 1016/m3, determme the bmlt m voltage at 27°C 
The mob1hty of electrons and holes are 0 135 and 0 048 m'N-S respechvely 
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Ttme Allowed 3 hours lvkmmum lv!arks 200 

Canchdates should attempt Quesl!onNo !winch Js compulsory 

and FOUR more quesl!ons tahng TWO each from Sec !ion 'A' and &ctwn 'B' 

Assume swtable data, Jjreqwred 

Some useful constants are givm bdow : 

Electron charge 

Electron mass 

Planck's constant 

Veloaty ofhght 

Umversal constant of gra~l!tahon 

Mass of earth 

Radms of earth 

Permeab1hty ofvaccum 

Per011thm ty of vaccum 

e = 1 6 x 10-19 Coulomb 

M=91x10-31 kg 

h=6625x10-34 J-s 

c=3x108 m/s 

G = 6 668 x 10-11 m31kg-s' 

M=5997x1024 kg 

R=6,378km 

~o=4JCx10-7 Him 

eo=10-9/36JCF/m 

(a) For the c1rcU1ts shownm F1g 1 and F1g 2, sketch and explam the output waveforms Assume 
the d1odes to be 1deal 

... , 
(b) What do you understand by thermal reSiStance of a BJT? Explam 1ts S!gmficance To ensure 

thermal stab1hty of a BJT, 11 1S necessaty that VCE < 112 Vee Jushfy by drawmg the load hne 
and the constant power curves of the BJT 

(c) Use the K-map to S!mphfythe express10n 

--- - -x=ABC+BC+AB 

c 
(d) An analog voltage Signal whose h1ghest S1gn1ficant frequency 1S 1 kHz 1S to be d!g~tally 

encoded W!th aresoluhon of 0 01 percent covenng the voltage range 0-10 V To av01d loss of 
mformat10n, detenrune-
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(1) the m1mmum samplmg rate, 

(u) them1mmum number ofb1ts m the d!g1tal code, 

(111) the analog value of the least S!gru ficant b1t, 

(1v) the r m s value of the quanhzahon n01se, 

(v) the aperture hme req111red for the AiD converter, 

(v1) the dyn=c range of the AiD converter m dB 

Suggest a sU!table method of AiD convers10n W!lh reason 

(e) State and explam the terms 'gam margm' and 'phase margm' W1th neat sketches, explam 
how you can obtam gam margm and phase margm from Nyq111st d1agram and Bode plot 

(f) A 25m long centre-fed verhcal d1pole has a half power pomt E field of 2 mV/m at 1 km 
d1stance Calculate the transm!tted power and the corresp ond!ng H field at 60 0 kHz Also find 
the rad! ah on effic1ency, 1f 1ts loss reSiStance 1 s 1 5 ohms 

(g) An ophcal fiber cable has a core of 1 45 refrachve mdex and 10 ~m d!ameter, W!th a 
frachonal mdex d!fference of 0 3% Detenrune the numencal aperture, perm!SS!ble 
wavelengths for Single-mode and mulh -mode operat10ns, acceptance and cnhcal angles 

(h) An amphfi er has a n01se figure of 4 dB, a b andW! dth of 5 00 kHz and an mput reSiStance of 50 
0 Calculate the mput Signal voltage needed to j'!eld an output SNR = 1 when the amphfier 1S 
connected to a S1 gnal source of 50 0 at 2 90 K 

(1) A memoty system contams a cache, a mam memoty and a v1rtual memoty The access hme 
of the cache 1S 5 ns and 11 has an 8 0 percent ill t rate The access hme of the mam memoty 1S 
100 ns and 11 has a 99 5 percent lnt rate The access hme of the v1rtual memoty 1S 10 ms 
What 1s the average access hme of the h1erarchy? 

6) How 1S subtrach on done by AL U usmg -

(1) one's complement, 

(u) two's complement? 

Illustrate W!th examples 

SECTION A 
(a) The amphfier g!Ven 1n F1g 3 uses an OPAMP Assume 1ts mput 1mpedance to be 1nfimty, 

output1mpedanceto be zero and firute d1fferenhal gam A = VO 
" (Vi v,) 

,,, Obtam the express10n for the feedback gam, 

(u) Calculate A if, 1f A---+ ro 
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Fi;. J 

(b) Determme the 1nput power, output power and effiaency resulhng m a class-B push-pull 
amphfier prom dmg a S1 gnal of 20 V peak to a 1 6 0 load, usmg a Single supply of V cc = 3 0 V 

" 
(c) Explam the pnnc1ple of opera!! on of the short-c1rcU1! overload protechon c1rcU1! shown m 

F1g 4 Fmd the hm1hng current Is and the current that W!ll flow under the short- c1rcu1t 
cond!t10nmtheload Assumer0=0 

Assummg D1 and D, to be S!hcon d1odes W!th v, = V,, = 0 7voltand T1 to be a S!hcon 

tranSIStor havmg VBEl)ruv.) = 0 7 V, calculate the values of Is and maX!mum load current , 1f 
Rs= 10 0, V,= 15volts and Ro= 100 0 

' " '· .. .. y; 
• v, - n, n, --.... 

(a) What two types of mput does a clocked FF have ? Explam What 1S meant by edge­
tnggenng? Define set-up hme and hold-hme for a clocked FF 

(b) A fl1p-flop 1S shown m F1g 5 Explam 1ts opera!! on and construct a huth table to charactenze 
1ts performance 

• 
c-f--1 
D , 

"'' (c) Draw a arcu1t of CMOS NOR gate and explam 1ts complete operahon 

(a) F1nd the value of gam k for the feedback control system shown m F1g 6, such that the system 
W!ll be Underdamped and wdl respond W!th 16% overshoot 
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R(s) ' C(s) 
• G(•) 

•(>+l) 

''" Then calculate the folloWing parameters of the system 

(1) Undamped natural frequency, Oln 

(11) Dampmg raho, ( 

(111) T1me requued to reach the first max:1mum or peak, Tp 

(1v) T1me reqU1red for the tranSient to reach Wltlun 2% of the steady-state value, 1 e, 
setthnghme, T, 

(v) Damped natural frequency, Old 

(b) U smg the root-locus tecluuque, discuss the stab1hty of umty feedback first-order and second­
order control systems of gam k 

(a) Draw the asymptohc Bode diagram for 

I I 
103(s+20) 

G s ~ s2+210s+2000 

and deternune the value of G61 000) 

(b) What are the effects of negat1ve voltage senes feedback on the charactenshcs of an 
amphfier? Denve an express10n for mput reSiStance of such an amphfier W!th feedback m 
terms of 1nput reSiStance Without feedback and feedback factor 

(c) For the b1as c1rcU1t shownm F1g 7, determme the value ofRB to j'!eld an operahng pomt at 
Ic = 5 rnA Assume ~ 0=60, Vrn=O 7V, Rc=500Q R.,=!OO and -V cc= -6V 

1 ~« 

•• 
~· ___, 

•• 

What 1 s one advantage and one hnu tat10n of th!S type of b1asmg? 

SECnDN B 
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(a) An FSK system transm1ts bma!)' data at the rate of 25 x 106 b1ts per second Dunng the 
course of transm1 ss10n, wh1te GausS! an n01se of zero mean and power spectral denSity 1 o-" 
watt per hertz 1S added to the Signal In the absence ofn01se, the amplitude of the rece1ved 
smus01dal w<Ne for d1g1t 1 or 0 1S 1 m1crovolt Determme the <Nerage probab1lity of symbol 
error, assum1ng coherent detechon 

exp ( -u') 
[YoumayusetheapproX!mahon erJ;(u)~ ,J;u ] 

(b) Determme the mtemal n01se power (P,J of a m1crowave amplifier op erahng Wl th a bandWidth 
of 5 00 MHz and a sp ec1fied no1 se figure of 2 5 dB 

(c) Why 1S compandmg used m PCM transmiSSion? DiScuss the two common compandmg laws 
and explam how they are used W!lh analog and d1g1tal compandmg 

(a) A umform linear array of 16 elements has a quarter w<Nelength spacmg between succesSive 
elements and a progresSive phase d1fference of a Detenrune 1ts normal1zed array factor, half­
power beam Width, duechv1ty, actual values of first and second S!de-lobe levels m dB, 1f a~ 
-90 o What happens to these results 1f a~ 0? 

(b) A 2-cam ty klystron operates at 4 G Hz, W!th a beam voltage of 90 0 V, b earn current of 2 0 mA 
and a cav1ty gap spacmg of 15 mm each Fmd the beam coupling coeffiaents, depth of 
veloc1ty modulahon, ma:nmum and ffi!mmum veloahes of electrons le<Nmg the 1nput gap, 
and the mput gap voltage at ma:nmum output cond1hon, for a dnft spacmg of 3 mm What 
are reentrant camhes ? Sketch and explam the1r S!gru ficances 

(a) Calculate the rece1ved electnc field strength of a troposphenc w<Ne at 50 km diStance, 1fthe 
field strength of the d1rectly transm!tled w<Ne 1S 0 1 V/crn at 500 MHz The transffi!thng and 
rece1vmg antenna he1ghts are 1 0 0 m and 2 0 m respechvel y 

Denve the relat10ns used What approX1mat10ns can be used here ? 

(b) A relay satellite at 40000 km he1ght, has an antenna of 30 em d1ameter, for an uplink 
frequency of 6 GHz transm!tled from an earth stahon parabol01d of 20m d!ameter If both 
antennas and the ground transm1tter power 1S 10 kW, est1mate (m dB) the power rece1ved at 
the satellite rece1ver, path loss and EIRP for earth stahon Denve the formula used 

What 1s the S1gn1ficance of G!T raho for earth stat10n? 

(a) A system 1S deSigned to morutor the temperature of a furnace and uses 8085 A 
m1cropro cess or Temperature read!ngs are recorded m 16 b1 ts and stored m memoty lo cahons 
starhng at XX60 H The lngh order byte 1S stored first and the low order byte 1S stored m the 
next consecuhve memoty locahon However, the h1gh order byte of all the temperature 
readmgs 1S constant Wnte an assembly language program to transfer low order read!ngs to 
consecuhve memoty locahons starhng at XX80 H and diScard the h1gh order bytes 

Stu
de

nt
Suv

idh
a.

in

www.studentsuvidha.in

studentsuvidha.in/
studentsuvidha.in/


(b) A system has 48-bit vutual addresses, 36-bit phySical addresses and 128 MB of mam 
memoty If the system uses 4096-byte pages, how many Virtual and phySical pages can the 
address space support? How many page frames of mam memoty are there? 

(c) Wluch Simple data structure you may use for represenhng a d!rected graph ? What 1S it called 
and how it works ? Show that the number of edges m a urudirechonal fully n(n-1) connected 

n(n-1) 
directed graph W!th n nodes 1S "'',;-' 

3+3+4 

******* 

Stu
de

nt
Suv

idh
a.

in

www.studentsuvidha.in

studentsuvidha.in/
studentsuvidha.in/



