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Time Allowed: Three Hours M=imumMarks: 200 

Caniliilates shouldaJtemptquestionNo. 1 which is compulsory 

and any FOUR of the remaining questions. 

The number of marks carried by each question is indicaJed aJthe end of the question. 

Answers must be written in English. 

Assume suitahledata, if necessary. butindicaJe them clearly. 

(a) An eccentnc hole of radms a 1S bored parallel to the ax1 s of an ght c1rcular cyhnder of radms 
b(b>a) as shownm the figure below The two axes arc at a diStanced apart A current of I 
amperes flows m the cyhnder What 1S the magnehc field at the Centre of the hole? 

/ i• 

(b) Calculate the steady state current m the 20-reS!Stor shownm the figure below The mtemal 
reS! stance of the b attety 1S neghg~ ble and the value of cap aa tor C 1S 0 2 ~F 

"' ... 
(c) A small sphere of polanzab1hty a and radms a 1S placed at a d!stance (r»a) from a 

conductmg sphere ofrad!us b, wh1ch1s mamtamed at apotenhal V F1nd an expresSion for 
the force on the d!electnc sphere 

c 
(d) An mfimte number of charges each equal to q are placed along the x-ax1s at x=1, x=2, x=4, 

x=8, and so on Fmd the potenhal and electnc field at the p01nt x=O due to th!S set of 
charges 

c 
(e) An a-c supply of 230 V 1S apphed to a half-wave rechfier arcmt through a transformer 

havmg pnmary to secondary hlms rahon 10 1 Fmd 

(1) the d-e output voltage and 

(11) the peak 1nverse voltage Assume the d10de to be 1deal 
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(f) The, rad!al component of the rad!ated power denSity of an mfiruteSJmal hnear dipole of 
length 1( <<A) 1S given by 

W, = Ao sm' Ebi r' wattsim' 

where Ao 1S the peak value of the power denSity r and 8 are the usual sphencal coord!nates 
Deternune the direchm ty of the ante!llla 

(g) An electron moves m amagnehc field Apply the quantum cond!hon to the mcularpath and 
find the rad!i and energy levels 

(h) A lossless transm!SS!on !me W!th a1r d!electnc 1S 12m long What 1S the hnr length m 
wavelengths and what 1S the value of ~(phase constant) at 15 MHz? 

(a) State the relahve ments of bipolar and field effect tranSiStors A field effect tranSiStor 1S used 
as a Simple common source amphfier The gam of the amphfier!S found to be 60 and 45 W!th 
load resiStances of 20k0 and 60k0 respechvely Determme the dra1n reSiStance and trans­
conductance of the tranSiStor 

(b) In the Circuit shownm the figure below, the capaator and inductor do not have imhal stored 
energy On closmg the sW!tch at t = 0, it 1S found that i(O') = 15 rnA and that Vw (t) = 0 for all 
t?.O Evaluate Rand L 

(a) A !me of charactenshc impedance 600 I 0 0 1S termmated m a load Z1 The VSWR 
measured on the !me 1S 1 5 and the first max:1mum occurs at a d!stance of 20 ems from the 
load The !me 1S open W!re and 1S supphed from a generator at 300 MHz Fmd the value of 
the load impedance 

(b) A small loop ante!llla!S operated as a 'mobile' ante!llla by a hom at a frequency f= 7 2 MHz 
The loop 1S 45 em in d!ameter and 1S conshucted from copper tubmg of 0 5 em radms 
Deternune the theoreh cal effi aency of the antenna For copper, conduch mty per unit length CJ 

Cu 5 8xl o'o-'m-1 and skm depth Ocu = 0 066/ f 

(a) A dielectnc cube of S!de Z has a rad!al polanzat10n given by P = Ai', where A 1S a constant 

and i' =;X+ }y+kz The ongm ofcoord!nates 1S at the centre of the cube Find all the bound 

charge denS! he~ and show explicitly that the total bound charge vaniShes 

(b) The reSiStance of the pressure c01l branch of the wattmeter II m the arcuit of the figure below 
1S R., In poS!hon 2 of the sW!tch, an induchve reactance of R., ohms 1S co!lllected m senes 
W!th the pressure c01l branch If the readmgs ofthewattmeterm sW!tch poS!hons 1 and 2 arc 
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W1 and w, respechvely, determme the react1ve power taken by the load m terms ofW1 and 
w, Neglect current c01l1mpedance and pressure c01l reactance 

(a) A telems10n transnuthng antenna mounted at a he1ght of 120m, rad!ates 15 kW of power 
equally m all d1rect10ns m aztmuth at a frequency of 30 MHz Calculate 

(1) Ma:nmum lme-o f-S!ght range 

(u) the field strength at a rece1vmg antenna mounted at a hetght of 16m at a diStance of 
12km, and 

(u) the diStance at will ch the fie! d strength reduces to 1m Vim 

(b) A 1~F-capac1tor contams T102 as a d!electnc ofrelahve perm!thV!Iy c1 = 100 For an apphed 
d-e voltage of 100 V F1nd 

(1) energy stored 1n the cap aa tor and 

(u) the energy d!SS! paled m pol anzmg T1 0, 

Some useful constants: 

Veloc1ty ofhght, c= 3 x 108 rrJs 

Electromc charge c = 1 6 x 10 19 coulombs 

Stu
de

nt
Suv

idh
a.

in

www.studentsuvidha.in

studentsuvidha.in/
studentsuvidha.in/


Time Allowed: Three Hours M=imumMaJks: 200 

Caniliilates shouldaJtemptquestionNo. 1 which is compulsory 

and FOUR nwre questions taldng TWO} each from 

Section A and Section B. 

The number of marks carried by each question is indicaJed aJthe end of the question. 

Answets must be written in English. Assume any data if required 

(Question No 1 Js compulsory) 

(a) G1ve the arcmt of a two level cl1pper W!th chppmg levels at -3V and 5V Draw the output 
waveform when the mput 1S smus01dal of 5V rms value Assume the dev1ces to be 1deal 

(b) The leakage currents of a tranSiStor. W!th usual notahons. are I CEo = 410 ~A and leBo = 5~A, 
the base current IB bemg 30 ~A Calculate the collector current 

0 

(c) A varactor d!ode has a deplehon capac1tance C g1ven by C=10 (1·0 7V/1'pF when V!S the 
b1as voltage on the d!ode (m volts) The d!ode 1S placed m parallel W!th a 0 75 ~H mductor 
wlnch forms a part of the frequency modulator Fmd d1e reqmred b1as voltage so that the 
mductor -d10de combmah on resonates at 1 0 0 MHz 

(d) Usmg two-mput NAND gates only. realiSe the bma!)' log1c fun chon A+ Be 

(e) Draw a fully labelled block d1agram of a super -heterodyne rece1ver for broad cast frequenc1es 
How 1S the band changed? 

(f) Draw the asymptohc Bode plod (amphtude raho only) for the system shown below Use only 
plam paper and mark the 1mportant values on the plot .. -- ... 

··~ 

(g) A modulahng Signal x(t) W!th 1ts Founer transform x(f) modulates a smus01dal earner of 
frequency fc Wnte (do NOT denve) the express10ns for full AM DSB-SC and SSB Signals 
and the1r spectra 
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(h) A 30m d1ameter earth stahon antenna of c1rcular aperture 1S used to rece1ve satelhte Signals m 
the 4 GHz band The system n01se figure 1S 1 dB Calculate the G!T of the earth stahon 
Express the answer m dBK-1 

(1) Descnbe amulhhole d1rechonal coupler ofwavegU1de type Explam the pnnc1ple G1ve the 
advantages of a mul hhole d!rechonal coupler over a two- hole d1rechonal coup! er 

0 

6) Treahng the Signal 10 sm2JC 100 t cos' 2JC 300 t volt (W!th t m sec) to be a low pass Signal, 
Calculate the NyqU1st samphng rate for th!S Signal 

SECnONA 
{Attempt any two questions) 

(a) Analyse the effect of the enutterby pass capac1tor on the low frequency response of an R-C 
coupled amplifier State the assumphons you make Use hybnd parameters Also g!Ve an 
asymptohc Bode plot of the magrutude of response g!Vmg 1mp ortant values when the enutter 
reSistor 1S 1K enutter by pass capac1tor 1S 200 ~F collector load reSiStor 1S 2K and the 
tranS!Stor parameters are h, = 1 1K and h,, = 50 Neglect the effect of other parameters 

(b) G1ve an express10n for A-law compress10n as used m commerc1al PCM telephone systems 
What 1S the typ1cal value of the parameter A? Draw compress10n charactenshc and typ1cal 
curves for S!gnal-to-quanhsahon n01se raho vs the mput Signal power for systems W!th and 
Without compandmg D1 scuss the advantages of comp andmg 

(a) Draw the c1rcU1! of a W1en Bndge osc1llator usmg a smgle operat10nal amphfier Denve the 
cond!t10ns for osc1llahons State how 

(1) a Conhnuous van ahon of frequency 1S aclu eved? 

(11) a change m frequency range 1s aclueved? 

and (111) the amphtude of o sc1ll at10ns 1 s stab1hsed? 

(b) DeSign a bmary half adder usmg only baS!c gates Make a full adder usmg two half adders 
and any other bas1c gates Wnte down Boolean funchons for the half adder and express the 
Boolean funchon for me full adder 1n terms of those of the half adder and any other baS!c 
log~c operahons 

(a) Starhng W!th a earner Signal A cosOJ, t and a modulahng Signal A sm Olm t denve an 
express10n for the frequency modulated Signal shoWing all steps death Denve an express10n 
for the spechum of he Signal Plot both the amphtude and the phase spectra of the FM Signal 

,,, " What 1S a geostat10nary satelhte ? G1ve an 1dea about 1ts orb1t What are the 
conS!derahons m the ch01ce of frequena es for such satelh tes? 

(11) What 1S QPSK ? How 1S QPSK mollified for use W!th satellites? What are the 
advantages of QPSK? 
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(a) Descnbe the structure and operahon of an Impatt d!ode Denve express10ns for the operahng 
frequency and output effic1ency 

(b) Descnbe a colour telemS!on transmiSSion system md!cahng clearly how colours are 
transmitted How arc these Signals denved front the camera outputs? 

SECTION B 
{Attempt any two questions) 

(a) ConSider a three-port lossless 3 dB power d1v1der Wlth ports numbered as 1, 2 and 3 The 
mput port (numbered 1) 1S matched The ports 2 and 3 are output ports Wnte down the S­
parameter matnx for the d1v1der and evaluate the voltage reflecl!on coeffic1ents at all the 
ports 

(b) DeSign an operahonal amphfier (smgle stage) to g1ve a 21 dB voltage gam Without phase 
reversal 

(a) A certam e1ght b1t uruform quanhsahon PCM system can accommodate a Signal rangmg from 
-1V to +1V The rms value of the S!gtlal!S 0 5 V Evaluate the Signal-to quanhsahon n01se 
raho and express 11m deabels 

(b) A message source generates e1ght message symbols m~, m2, ms W!th probab1hhes 0 25, 
0 03, 019, 016, 0 11, 0 14, 0 08 and 0 04 respechvely G1ve the Huffman codes for these 
Symbols Calculate the entropy of the source and the average number o fb1ts per symbol 

(a) In the measurement of rece1ved field strength and power denSity a 23 dB gam antenna 1S 
connected to a 50 ohm1nput1mpedance volhneter through a 50 olun 1 dB loss coaXial cable 
The frequency 1S 3 G H, and the metre readmg 1S 20 0~ V Calculate the field and power denSity 
at ante!Ula 

,,, SyntheSize an SR clocked fl1p flop usmg baS!c gates G1ve 1ts truth table 

(11) Convert the above 1nto a JK fl1p flop, g1ve 1ts truth table and d!scuss race around 
cond!hon 

(111) Convert a JK fl1p flop mto a JK master slave fl1p flop 

(1v) Convert aJK fl1p flop mto aD fl1p flop and wnte1ts truth table 

(a) Denve an express10n for the blmd speeds of an MTI radar How 1S the bhnd speed problem 
solved? 

(b) List the advantages and diSadvantages of hydraJJhc control! ers 
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(c) Draw the root locus d!agram for d1e folloWing control system and calculate the breakmg and 
breakaway pomts 

·!9't-
. !I ~.---;q;.. <'Ml 
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