
Ttme Allowed Three Hours MaXimum Marks 200 

Canchdates should attempt questwn 1 whJch Js compulsory and any FOUR of the remmmng quesl!ons 

The number of marks earned by each quesl!on Js mcbcated a the end of the quesl!on 

(a) A rectangular Wire meals of mfiru te extend m a plane has 1 A of current fed mto 1 t at a p 01nt 
A, as Shown bel ow, and 1 A taken from 1 t at p om! C Fmd the current 1n the Wire AC 

(b) A conductor 1S charged by repeated contacts With a metal plate wluch, after each contact, 1S 
recharged to a quanhty of charge Q If q 1S the charge of the conductor after the first 
operat10n, what 1s the ulhmate charge on the conductor? 

c 
(c) G1ven two 1ron bars, 1denhcalm appearance, one magnehzed, the other not State how to 

d1stmgm sh them WI thou! usmg external 'magnehc fields You are allowed to measure forces 

c 
(d) A flywheel of radius R, With charge Q umformly d!stnbuted along 1ts nm, rotates With 

angular velo a ty to OJ What 1S the rate wlu ch energy 1S rad! ated by the system? 

c 
(e) The mtnnS!c reS1Shv1ty of germaruum at 300' K 1S 47 ohm-em What 1S 1ts mtnnS!c earner 

concentrat10n? Also calculate the dnft velo c1ty of holes and of electrons for an el ectnc field E 
= 100 V/crn G1ven ~ = 0 = 3 9 m'N sec and ~ = 0 19 m'V sec (Electroruc chare e = 1 6 
X 10-19 C) 

c 
(f) The edges or a cube conSist of equal reSiStors of reSiStance R, wluch are JOmted at the 

comers Let a battery be connected to two oppoSite comers of a face of the cube What 1S the 
effechve reSiStance? 

c 
(g) A short current filament 1S !J10 In length Calculate the numencal value of 1ts rachahon 

reSistance 

c 
(h) A 300-olun transnuss10n hne 1S to feed 72-ohm ante!llla at 100 Me DeSign a smtable 

matchmg sechon for the transnuss10n hne to look mto a 300-ohm load 
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(a) In a full-wave rechfier the value of load reS! stance 1S 50000 Each d10de has 1deahzed 
charactenshcs havmg slope correspondmg to a reSiStance of 8000 Voltage apphed to each 
d10de has amphtude of300 V and frequency equal to 50 Hz Calculate (1) peak, average and 
rm s values of current, (11) d c power output and total power mput, (111) rechfier effic1ency, 
(1v) form factor, and (v) npple factor 

" (b) A tranS!Stor m nud-frequency range 1S represented as shown below Determme 1ts h-
parameters 

+ lp ~ 

l'i$- q. 2 \11) ~ '· •• 
-"---'----' 

(a) The potenhal ljl(x), sahsfies P01sson's equahon m the bamer reg10n of p-n JU!lci!On d!ode 
W!th a Schottky bamer Take the poS!hve x-d1rechon from the p-reg1on to the n-reg1on 
through the JUnchon x = 0 at the p-S!de of the tranS!hon reg10n and x =d on the n-S!de 
Assume reasonable bounda!)' cond!t10ns and calculate the W1 dth d, of the tranS!hon reg1 on, m 
terms of the donor and acceptor denS!hes the d!electnc coeffiaent E, the d1ffus10n potenhal 
Vd the apphed potenhal V, and the electroruc chargee Show also that the capaatance per 
urut area oftheJunchon 1S Eid 

(b) A sample of germanmm shows no Hall effect If the mob1hty of electrons m german1um 1S 
3500 cm2/V sec and that of the holes 1S 1400 cm2/V sec, what frachon of the current m the 
sample 1s earned by electrons? Prove formula used 

(a) Calculate the readmgs of ammeter A and voltmeter V m the c1rcu1t shown below The 
volhnetens assumed to have mfimte reSiStance and the ammeter zero reSiStance 

A thm d1electnc rod of cross-sechon A extends along the x-ax!S from x = 0 to x = L The 
polanzat10n of the rod 1S along 1ts length, and 1S g1ven by P1 = ax'+ b Fmd the volume 
denSity of polanzahon charge and the surface polanzat10n charge on each end Show 
exphc1tly that the total bound charge vaniShes 1n th!S case 

(a) Define a transducer G1ve three examples of transducers mvolvmg d1fferent pnnc1ples of 
act10n A stram gauge has a gam factor of 4 Iftlns stram gauge 1S attached to a metal bar that 
stretches from 25 em to 25 2 em, calculate the percentage change m 1ts reSiStance If the 
unstramed value of reSiStance 1S 12 0 Q what would be 1ts value after stra1t, 1 s apphed? 
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(b) Electrons etllltted from a surface A as shown below, are accelerated toward surface C wh1ch 
1S mamtamed at apotenhal of+ V volts The separahon of the plates 1S d metre Show that the 
value of the flux denS! ty B at wh1ch current Will cease to flow to plate C 1S giVen by 

B~ 2m VIed 'lw 
where m and e are electromc mass and charge respechvely 

-d 
Rg Q- ~ !1f• f 

(a) DeSign a constant K low pass T and 1C-sechon filters to be termmated m 600Q havmg cut-off 
frequency 3kHz Also determme (1) the frequency at wh1ch the filters offer attenual!on of 
17 372 dB and (11) the charactenst1c 1mpedance and phase constant at 2kHz 

(b) The SWitch S, as shown below, remams open for a long l!me before 11 1S closed at t =to for 
50~ sec It 1S then opened Calculate the output voltage eo at t=t0 and at t = 50 ~sec 

(a) A lossless transm!SS!on !me of charactenst1c 1mpedance 500 1S termmated at one end m a 
short-c1rcU1l and at the other end m a reS!Shve, 1mpedance of 850 as shown below The 
1mpedance measured at theJunchon AA' 1S found to be 750 reS!Shve, at a frequency of 44 
MHz Calculate the phase veloc1ty m the transnuss10n !me 

" 48mrn -·· 
r ~ ., ' 5~0 Q"· 

I Frg. Q. 7 (•) 

(b) A parallel plate capaator conSists of two metal plates of area A and separahon d A slab of 
th1ckness t, and d1electnc constant E 1S mserted between the plates W!th 1ts faces parallel to 
the plates and havmg the same surface area as that of the plates Fmd the cap ac1tance of the 
system If E = 2, for what value ofhd wdl the capac1tance of the system be 3/2 L1mes that of 
the a1r-capaator alone? If the charge Q m the capaator rema1ns unchanged, calculate the 
energy m the two cases and account for the change m energy 
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Ttme Allowed Three Hours lvkwmwn lv!arks 200 

Canchdates should attempt any FIVE Quesl!ons choosmgat least 

TWO from each sec lion 

The number of marks Lamed by each quesl!on Js mchcated at the end oft he quesl!on 

Answers must be wntten m Enghsh 

SECnONA 
(a) F1nd the tranSiStor currents 1n the arcmt of F1g 1 (a) A S!hcon tranSiStor W!th ~=100 and 

100=20 nA!S under conS!derahon 

I ' ,. 
p . 

• Fig. I (a) 

Repeat part a 1f a 2 K ermtter reS! stor 1S added to the c1rcU1t as shownm F1g (b) 

Sketch the small S1 gnal h1gh frequency c1rcU1t of a common source amphfi er Also, denve the 
express10n for voltage gam 

.. . 

.... "" 
(b) Show that the trans-conductance gm of a JFET 1S related to the dram current IDs by 

gm = 2Jlm:hx; 

where the symbols have the1r usual meanmg lfVp = -4V and IDss = 4 mA plot gm Versus IDs 
For a p -channel S!h con FET Wl th a = 2 x 1 o-< em and channel reS1Shv1ty p = 1 0 0-cm 

(1) find the pmch -off voltage 

(11) repeat (1) for ap-channel Ge FET W!th p = 2 0-cm 
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(c) Draw a CMOS mverter shoWing poS!hve log1c Draw a MOSFET c1rcU1! sahsfying the log1c 

equal! on Y ~ A + BC where Y 1S the output correspondmg to the three mputs A, B and C 

" (d) If an mput Signal V1 1S 1mpressed- between gate and ground, find the ampl!ficahon Ao = V0 
NL Apply M11ler' s theorem to the 50 K reS! stor The PET parameters are ~ = 3 0 and rd = 5 K 
Neglect capac1tances 

" •• •• 
-- ' ' ',:_ ' ' •• • 

"' ' 
(a) How 1S a FET used as a WR (voltage van able reSiStance)? Expl am 

(b) Draw the c1rcU1! of the enutter coupled Astable Mul hv1brator and explam 1ts op eral!on 

(c) Draw the arcmt of a Schm!tt tngger (regenerahve comparator) and explam 1ts creahon 
Sketch 1ts transfer charactenshcs and response to an arb1trary Signal 

(d) Explam With C1rcU1! Schemahc the operahon of a 4-b!t magrutude comparator Show how 
one may sort an array o fbmaty numbers 

(a) DiScuss m deta1l, the workmg of full-adder lo g!C arcmt and extend your d!ScusS!on to expla1n 
a bmaty adder, wh1ch can be used to add two bmaty numbers 

(b) Draw the c1rcU1! d1agram of a Master-slave J-K fl1p-flop US!ng NAND gates What 1S race­
around cond1hon? How 1S 11 ehmmated m Master-slave J- K fl1p- flop? 

(c) DeS! gn a modulo 9 asynchronous counter usmg Master-slave J- K fl1p- flop? 

(d) Draw the c1rcU1! d1agram of a b1polar or MOS difference amphfier Denve an express10n far 
the voltage ga1n of the amplifier What 1s a current m1rror? 

(a) Develop the huth table for the decoder 

• • • .. , 
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(b) Explam the workmg of a R-2R DAC and show how R-2R DAC canverts the bmaJY word 
1000100 to an analog output Fmd the magmtude of the output, given Vm~: = 5 0 V 

(c) Assume that a floppy d!Sk measures 3 5 mches m d!ameter and that 50 per cent of its surface 
area 1S usable for data storage If md!vidual cells reqmre a surface area of 2 square muts, what 
maX!mum number of e1ght-bit bytes can be stored on the d!Sk? 10 

(d) Give the -lo g1 c d!agram of a 4 -bit bi d!rechonal uruversal sluft regiSter Show how reset, shift 
left, shift nght and parallel load operahons may he earned out 

(a) A feedback control system 1S havmg a 

G(s)= k(s+40) 
s(s+10) 

and the feedback transfer funchon 1S 

H(s)=-'­
s + 20 

Deternune the l!nuhng values ofk for stable system If the gam 1S reduced to 50 per cent of 
previous value, calculate the -phase margm and gam marg1n 

(b) What are the d!fferent method of controlling the speed of a DC motor? Descnbe one method 
US!ng SCRs and AC power supply 

(c) List the steps m drawmg root locus 

SECnON B 
(a) Explam the process of 'Dnft space bunchmg' and 'Reflector bunchmg' usmg Applegate 

diagrams 

(b) Denve an express10n for the electromc-hlnmg range m a Reflex Klystron Oscillator m terms 

of the Q of the cavity and fl8 the small vanahon m tranS!! angle by varymg the Reflector 
Voltage 

(c) In an exp enment for the measurement of Reflex Klystron mode charactensh cs, the foll owmg 
data 1S obtamed 

V0 = 3 00 volts (Beam voltage), VR1 = -14 3 volts 

VR2=-105volts VF3=-65volts 

The frequency of operahons at the three reflector voltages given above was the same 
Evaluate the actual operahng mode numbers N1, N, and N3 

(a) Descnbe the different tones used man automatic telephone exchange 
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(b) DeSign a cyhndncal cav1ty resonator for use 11 a parametnc amphfier to have the followmg 
spec1fical!ons 

Resonant Frequency GHz 

m 
HC 

lvkxk ofOperatwn 

TEou 

TE114 

u •• 
3 832 =u' 01 

1841=u'u 

(c) A lo ssl ess transnu ss10n !me of Zp = 50 ohms 1S termmated by a load Z3 = 1 0 0 + J 1 0 0 U smg 
Sm1th's change, deSign a SJngle stub matchmg arrangement to match the load to the 
Generator and the !me Calculate the poS!hon of the short c1rcU1ted stub and the length of the 
stub for mat clung 

(d) Show the hunkmg d!agram of a 5 d1g1l automahc exchange usmg stronger system and explam 
the terms 'Full avatl ab1hty' and 'Grade of S erv1ce' 

(a) Explam the operahon of a typ1cal TV CamerauSJng a V1d1con tube 

(b) Explam how the sound and p1cture Signals ate separated from the CompoSite Video S1gnal1n 
the TV rece1ver G1ve the deta1ls of the frequenc1es used m tlus connechon 

(c) Expla1n the pnnc1pl e and workmg of a G UNN osc11lator 

" (d) An MT 1 Radar operates at 1 0 G Hz W!th PRF of 3 00 0 PPS Calculate the lowest three bhnd 
speeds ofth!S radar 

(a) Expla1n W!lh a neat schemat1c the workmg of a DPCM system Compare the advantages and 
the diSadvantages of DPCM W!th that of PCM 

(b) State and expla1n Hartley-Shannon Theorem Calculate the, amount of 1nformahon needed to 
open a lock whose combmahon conS! sis of three numbers each rangmg from 00 to 90 

(c) G1ve the schemahc of a M ag~c-T used 1n nucrowave measurements and expla1n 1ts work:tng 
Menhon 1ts uses 

(d) Wnte a note on nucrowave sohd state dev1ces for (1) low n01se amphficat10n and (11) h1gh 
power amphficahon 

10 Wnte short notes on any four 

10x4 

(e) Phase Locked Loop and 1ts apphcahon 

0) Decca and Nav1gat10nal a1ds (c) Magnetrons 

(d) Satelhte Conunurucahon (e) AiD and D/A Converters 

'" M1crowave Ante!Ulas (d) FDMA and TDMA 
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