
Ttme Allowed Three Hou10 lvkmmum lv!arks 200 

Cancbdates should attempt any FIVE quesl!ons 

All quesl!ons carry equal marks 

Values of the followmg constants may be used wherever necessary 

Electroruc charge= -1 60 x 10-19 Coulomb 

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

Free space p ermith mty = (1/36 ") x 1 0-9 Faradlm 

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 Joule sec 

(a) ConSider a sohd contammg N idenhcal atoms per m3, the polanzabihty ofwlnch 1S a farad 
m' Assummg a Lorentz mtemal field, denve the Clasms-Mosoth relahon 

(b) With reference to the hystereSiS curve, explam the phenomenon of spontaneous polanzahon 
m ferro el ectnc matenals 

(c) What 1S Cune temperature? Ind!cate the nature of vanat10n of the dielectnc constant m a 
ferroelectnc maten al above the Cune temperature 

(d) Name two common ferroelectnc matenals 

(a) In mtnnS!c S!hcon, the Fermi level hes near the middle of the bandgap How does the Fermi 
level move when it 1S doped W!th (i) phosphorus, and (11) boron atoms? Can the Fermi level 
be pushed up mto the conduchon band? If yes, explamhow If not, explam, why 

5+5+5 

(b) Explam why a doped semiconductor that 1S extnnS!c at normal temperatures, behaves as an 
mtnnS!c matenal above a certam temperature, Upon which parameters W!ll tills temperature 
depend? 

1 0+5 

(c) "Ann-type semiconductor has more number of electrons than holes, hence it has a net 
negative charge" Jush fy or nulhfy the above statement 

(a) Sketch the termmal current-voltage charactenshcs of the folloWing diodes under both 
forward and reverse biased condihons 
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(•) 

(u) 

(111) 

(!v) ,,, 

p-nJunchon d10de 

Zener d10de 

Tunnel d10de 

Shockley d!ode 

L!ght-em!ttmg d!ode 

... '• 
' 

_.,,.,__ v"' -fJ 

' ' I ' 
.i,' 

• 

I '--t:,l--'-----' 

F1nd the voltage drop across each of the S!hconJuncl!on d1odes shownm the above figure at 
room temperature Assume that reverse saturahon current flows m the c1rcu!l and the 
magru tude of the reverse breakdown voltage 1S greater than 5 volts 

(c) Elua date three consequences of the Early effect m b1polar Junchon tranS!Stors 

( •) 

,., 
"' • 

•• 
"' 

For the c!rcUlt shownm the above figure obtam an expresSion for the current dehvered by the 
source as a fun chon of l!me, when the SWitch S 1S closed at t = 0 Assume the c1rcu!l to be 
1mhally unenerg~sed 

(b) For a hnear two-port network, show that zu Yu = z, y,, where z and y are resp eel! vel y the 
elements of the z- and y-parameters of the network and the subscnpts have the1r usual 
S!gruficance 

(c) F1nd the first part:tal fracl!on form of a network whose dnmng-pomt 1mpedance funchon 
ZD(S) has zeros at S = -2 and S = -6 and poles at S = 0, S = --4 and S = --ll Assume that 
ZD(S)=!OatS=-3 

(a) Define stand!ng wave raho (SWR) for a transm1ss10n !me term1nated by areS!Shve load 

www.studentsuvidha.in

Stu
de

nt
Suv

idh
a.

in

studentsuvidha.in/
studentsuvidha.in/


(b) A transtlllsS!on !me of charactenshc impedance 75 0 1S termmated by a reS!Shve load of 100 
0 What W!ll be the value of SWR if the !me 1S temunated by a short circUli? 

(c) Explam the op erahon of a quarter -wave transformer 

(d) It 1S reqmred to match a 100 0 load to a transtlllsS!on !me ofcharactenshc impedance 75 0 
What should be the charactenshc impedance of the quarter-wave transformer used for tlus 
purpose, if il 1S connected d!rectly to the load? 

(a) The mean hmeto failure (MTIF) of an mtegrated arcmt obeys a law of the form 

MTIF = C exp (To I D 

where T 1S the operahng temperature and C and To are constants The folloWing values of 
MTTF at vanous temperatures were o blamed from accel erated-h fe tests 

MTTF 

" "" wo m '" 2145 
(hours) 

Tmtperature 

"'" "" "" "" '"' "'" (K) 

(i) Eshmate the values of C and To 

(11) For an MTIF of 1 0 years, calculate the max:1mum allowable temperature 

1 0+5 

(b) With appropnate circUli diagram, outlme the theoty of Maxwell bndge for the measurement 
of an Unknowninductance 

(c) In a Maxwell bndge, the fixed-value bndge components have the folloWing values= 50, C 
= 1 mF Calculate the value of the unknown impedance (Lu, RJ if R1 = 1 59 0 and R, = 1 0 0 
at balance Also calculate the Q factor for the unknown impedance at a supply frequency of 
50 Hz 

(a) Sketch the impedance curve of a quartz crystal as a funct10n of frequency 

(b) Compare the ments and dements of CMOS mtegrated circUli V!S-a-ms those of bipolar 
mtegrated circuits 

(c) .. , 

.. 
Obtam the dual of the circUli shownm the above figure 
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(d) Usmg P01sson's equahon, show that electnc field hnes ongmate from a poS!hve charge and 
temunate on a neg alive charge 
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~l~I:TIU:INII:$ u:l:ll T~l~I:OMMUNII%ATION ~NOIN~~RINO 

Ttme Allowed Three Hours lvkmmwn lv!arks 200 

Canchdates should attempt question no IwhJch Js compulsory and FOUR more 

questwns tahng TWO each from &Jetton A and Section B 

Some useful constants are givm bdow: 

e = 1 6 x 10-19 Coul 

m=91x10-31 kg 

h = 6 625 x 10-34 J-s 

c=3x108m/s 

G = umversal constant of grav1tahon, 6 66 8 x 1 o-" m3 !kg -s' 

M =mass of the earth, 5 997 x 10 24 kg, 

r= radms of the earth, 6,378 km 

(a) A tranS!Stor 1S connected m common etllltter configurahon as an amphfier The parameters 
of the tranS!stor sp ec!lied are 

IB= 25 ~A, Irno = 100 nA, beta= 100 

F1nd 1ts Ic, IE, !cEo and alpha, where symbols have the1r usual meamng 

(b) Draw a neat c!rcUlt d1agram of a voltage hme base generator usmg a negahve reSiStance 
SWitch Explam 1ts operahon m free runrung mode Denve an express10n for 1ts frequency of 
o sc11l ah on 

I 

(c) A Simple full w<Ne bndge rechfier c1rcU1! has an mput voltage of 240 V a c rm s Assume 
the d10des to be 1deal Fmd the output d c current, d c voltage, rm s values of output 
currents and voltages and the peak mverse voltage that appears across the non-conduchng 
d10de Assume load reS! stance to be 1 OkO 

I 

(d) Menhon the hardware mterrupts m 8085 m1croprocessor m the order of the1r pnonty and 
menhon the address branched to when th!S 1ntenupt occurs 

I 

(e) Clearly d1fferenhate between the followmg concepts 

(1) Combmahonal and sequenhal c!rcu1ts 

(11) Synchronous and asynchronous cou:oters 

,,, Explam the meanmg of mformahon from the 1nformahon theoty pomt of v1ew 
Explam how1t 1S measured How can we quanhfy one urut of mformahon? Explam 
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(u) A source emits 4 messages m~, m2, m3, m, W!th probabihhes of 118, 114, 112 and 118 
Calculate the entropy of the mformahon 

(g) Differenhate between the folloWing m C pro grammmg-

(i) do-while loop and while loop 

(u) ilerahon and recurs10n 

,,, When raw bmaJY bits generated by the source can be transffi!tted in a channel, why 1S 
source codmg done wlnch adds to complicacy of the transm!SS!on work? 

(u) Obtam Shannon-Fano code for the source mformal!on conS!shng of 5 messages m~, 
m2, m3, m, and m5 W!th probabdihes of 

1116, 114, 118, 112, 1116 

(i) Arad!atmg antenna operahng at 25 MHz, has radiahon reS! stance of 50 C It is fed an rm s 
value of current of 1 0 Amp It has a bandWidth of 50 0 kHz Fmd its Q and the power that W!ll 
be radiated by th!S antenna 

6) For the mechanical system shown m Fig 1 wnte the d!fferenhal equal! on represenhng the 
system Draw an mtegrator based electromc circUli to Simulate th!S mecharucal system to 
study the vanahons ofx for different values of the parameters 

Fig. 1 
f 

Symbols used have theu usual meanmg 

SECnONA 
(a) In the circUli of Fig 2 all the tranS!stors are matched Si tranS!Stors Symbols cany the1r usual 

mearung 

v. 

' j • 
' 't- ' .. •• 

::/, 

Fig.2 -
(i) Find the express10n of the current I in terms ofi0 
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' 
(11) Calculate the value ofl!fVc = 5 V, R. = 2 kQ V" = 6 V and R= 2 2 kO TakeVBE= 

07Vand~=100 

(111) What can be the max1mum value of I? If Rc 1S vaned between 1 kO and 4 kO g1ve 
the range ofvanahon of! 

(b) For the amphfier a rem! shownm F1g 3, find the tllld-band gam uSJng small Signal eqmvalent 
c1rcu!l Take early voltage of NPN tranSistor 95 V and that of PNP tranSistors as 76 V 
Forward reSiStance of the d10de 1S neghg1ble and thermal eqmvalent voltage, Vr = 0 025 V, ~ 
1S large 

..1. = 

f---v. 
"-

(c) Explam the advantages of achve load over the pasSive load 

( ,, ,,, Explam why b1as stab1hzahon 1S done m a b1p olar JUnchon tranS!Stor amphfier arcmt 

' (11) Draw a fixed b1as arcmt and a self b1as c1rcu!l usmg a BJT and menhon typ1cal 
component values and supply voltages for your c!rcUlt 

(111) Bnefly explam the pnnc1ple of operahon of fixed b1as and self b1as c!rcUlts usmg BIT 

) 

(1v) Compare the relahve ments and dements of fixed b1as and self b1as arcmts usmg BJT 
from the apphcal!on p01nt ofv1ew Choose, W!th smtable reasons, the one wh1ch you 
would recommend for cascaded amphfier op erahon 

(b) Assume three 1denhcal non-mterachng amphfier stages are connected 1n cascade hamng an 
overall upper cut-off frequency of 10kHz and lower cut-off frequency of 10Hz 

(1) calculate the tower and upper cut-off frequena es of md1mdual stages 

(11) Denve the equal!ons used m solmng part (1) oftlns queshon 

Bma!)' message b1ts are commg sen ally They are to be taken m blocks of four bma!)' d!g1ts a3 a, a1 
a, and coded mto 7-b1t bma!)' word as a, a, a1 a, c, c1 eo, where c2, c1 and c0 sahsfy the folloWing 
equahons-
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a3+a,+a1+c2=0 

a3+a,+ao+c1=0 

a3+a1+ao+c0=0 

(a) Draw the complete log1c arcmt for generahng c2, c1 and Co gnnng the details ofS/P converter 
and panty generator c!rcU!ts Explain the work:tng of the c1rcu1t 

(b) If an add1honal panty b1t Cp 1S to be generated makmg total number of b1ts m a block (part a) 
equal to e1ght so that number of 1 's m the block are even, g1ve the log1c arcu1t for generahon 
ofC, usmg m1mmum number ofX-ORs 

(c) If the 7 parallel b1ts generated m part (a) are to be transnutted senally g!Ve the details of the 
PIS converter such that 7-b!t word 1S accommodated over the ongmal4-b!t word durat10n 

(a) A control system 1S represented by the block diagram of F1g 4 F1nd 1ts charactenshc 
equat10n usmg block d1agram reduchon techru que 

(b) Calculate 1ts dampmg factor and undamped natural frequency for~= 10 

(c) What should be the value ofkv for en heal dampmg? 

(d) For kv = 10, find the expresS! on of C(t) and obtam the hme at wh1ch the first overshoot 
occurs Also find the peak -overshoot magmtude .. , 

..... 
SECnON B 

(a) V01ce Signal bandl!nuted to 34kHz 1S sampled at 8kHz and pulse code modulated usmg 64 
quanhzahon levels Ten such Signals hme d1mS1on mulhplexed (TD Med) usmg one 5-b!t 
synchroruzmg word every alternate frame Calculate the m1mmum channel bandWidth 
reqmred for transnuss10n of the TD M Signal 

(b) A earner Signal at 1 MHz 1S phase sh1ft keyed by a rectangular polar bmary Signal at 64 k 
b1ts/sec Draw the amplitude spechum of 

(1) the polar b1nary Signal 
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(u) the PSK Signal and explam how il 1S related W!th the spectrum of the polar bmaJY 
Signal 

(a) In a F 0 Commumcahon hnk ophcal fiber W!lh attenuahon 0 4 dBikm 1S used, -3 dBm 
ophcal power 1S launched from the source on to the fiber The hnk uses 3 sphces W!th 1 dB 
power loss in each and there comes a 1 to 10 star coupler W!th 3 dB couplmg loss at 10 km 
from the transm!lter Each of the ten rece1vers uses a photo-detectorW!th 10 n W/M, bit/sec 
senS!hVily What can be the max1mum lmk length if data rate 1S 100 M bits/sec? 

" (b) A 10 MHz earner 1S frequency modulated usmg amodulahng Signal e, =Em sm 103 
1rt The 

resultant FM Signal has frequency demahon of 5kHz 

(i) Calculate the mo dulahon mdex of the FM wave 

(u) What should be the capture range of a PLL used for demodulahon oftlns Signal? 

(111) Denve the result of part (b) 

(a) Jush fy, m bne£ the folloWing statements g1 mng s111table for your answer 

(i) 'TranS!! hme effect' sets a hm1tahon to the high frequency behav10ur of the 
convenhonal vacuum tubes, but il plays a Vital role m the operahon of klystrons 

(u) PIN diodes are more s111table for lngh frequency sW!tchmg apphcahons as compared 
to PN JU!lci!On d!odes 

(111) Low power LASER beams are conSidered to be vety powerful as compared to high 
power ordmaJY h ght beams 

(iv) Always an attenuator 1S connected m the microwave exp enmental bench JUSt after the 
klystron tube 

(v) Prove penetrahon m the slotted sechon of a m1crowave bench 1S kept very low dunng 
measurements, even if il decreases the pick-up Signal 

(b) A transm1 SS! on !me of 72 0 1S connected to a 1 0 0 0 1 oad as shown m Fig 5 

WOQ 

f'-.g 5. 

Find 

(i) Stand!ng-wave raho due to th!S miSmatch 

(u) Reflect10n Coefficient 

(111) Raho of the reflected and the ma dent powers at the load 
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(1v) Percentage of mc1dent power mflected from the load 

(v) Percentage of the mc1dent power absorbed m the load 

(c) F1nd the ophmum length of a verhcal Marcom antenna for transm!SS!on of a 50 MHz Signal 
Assume the veloc1ty factor to be 0 8 5 

(a) Explam, 1n bne£ the folloWing terms used m data shucture and d1fferenhate between them-

(!) Stack and queue 

(11) Sort and search 

(b) Wnte an mterachve program m C language to accept the radms of a c1rcle from the user and 
to diSplay the penmeter of the c1rcle on the screen Assume the value ofp1 = 3 14159 Wnte 
comments m the program to explam the statements 

(c) G1ve meanmg- operand, number of bytes, machme cycles and T-states for the folloWing 
opcodes, used m 80 85 nucropro cess or 

LDA, JMP, POP 

******* 
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