
Time allowed: Three Hours M=imumMaJks: 200 

Caniliilates shouldaJtemptquestionNo. 1 which is compulsory 

and any FOUR of the remaining questions. 

Assume suitohle data, if necessary, but indicated them clearly. 

(a) If each of the reSiStances m the network shown m Fig 1 (a) 1S R, what 1S the reSiStance 
between the termmals A and B? 

(C) 

''"" 
(b) The values of capacitance of a parallel-plate capaator W!th vacuum and W!th dielectnc 

medmm m between the plates are 3 0 ~f and 4 5 ~frespecl!vely Calculate the velocity of 
electromagnehc w<Ne m the die! ectnc medmm 

(C) 

(c) An automohve radar operates at a frequency of 8 GHz Determme the Doppler slnft due to an 
automobile directly approaclnng the radar at a speed of 16 0 Km per hours 

(C) 

(d) In a CRT. 3 x 10 11 electrons are accelerated through apotenhal difference of 10.000 V over a 
distance of 4 0 mm per mmute Calculate the average power supphed to the beam of electrons 

(C) 

(c) Assummg the mtemal reSiStance of the voltage source Ito 

(f) Calcium has a face-centered cubic shucture W!th an ioruc radius of 1 06 A Calculate the 
mter ·planar sep arat10n for (111) plane 

(C) 
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(g) For a half-wave rect!lier circmt, find the reqmred a c vol !age for gethng a d c value of 1 50 V 
The source and load resiStances are 25 KO and 75 KO respectively 

(C) 

(h) A semiconductor thernustor hamng a reS! stance of 4567 0 at 300° K obeys the relahon 

Rr = RA exp (BIT), where RA and B are constant~ Rr 1S the reSiStance at any Kelmn 
temperahlre T The reSiStance measured at 303' K was 4134 0 Calculate the value of 
reSistance at 318' K 

(C) 

(a) Two circular conductmg plates ofrad!Us 25 em are separated m a1r by 2mm, and a potenhal 
of 100 V!S apphed between them Fmd the capacitance, the stored change, the stored energy 
and the force eX!shng between the plates 

(b) A charge Q 1S umfonnly d!Stnbuted between the spheres of radms r, and r3 (r3 > r2) 
respechvely The spheres may be assumed to be constructed of a plashc material W!th a 
relative pernutlimty of 1 0 Calculate (i) the volume charge denS!tym the reg10n between the 
spheres and (11) the electnc field produced by tlus charge d!Stnbuhon for values of 'r' 

(a) A tranS!Stor used in the amphfier circUli show m Fig 3(a) has the folloWing h-parameters 

h, = 800 o, h,. =50 x 10-6 o-1 andh,, =55 

Calculate the voltage and power ga1ns of circmt Fmd also percentage error m the values 
obta1ned ifh,. 1S neglected 

• 

(b) A dipole antenna W!th a length of 10 em and canymg a current of 1 A at a frequency of 
108/2" Hz, radiates mto free space Find the electnc field mtenS!Iy at a diStance of 10 km 
from the antenna, where conduct10n field 1S neghg~ble 

(a) In the circuit shown in Fig 4( a) there are two SWitches S 1 and S,, Sc opens at hme t=O and s, 
closes at hme 1=1 sec Detenrune v, (t) and i, (t) 

•• . 
~ • 

•v=- ·~r 
oa•-... : :r •• -

~w 
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(b) In a certam senes type ohm meter, the md1cahng meter has a 50 0 reSiStance and needs 1 mA 
for full scale deflechon The ohm meter uses a 3 V battery, a reSiStor m shunt W!th the meter 
and another reSistor In senes W!th the battery The half scale def!echon should Ind1cate 
20000 

(1) Calculate the values of the senes and shunt reSiStors, 

(11) the max:1mum value of the shunt reSiStor to compensate for a 1 0% drop m battery 
voltage Also calculate the correspondmg scale error at half scale mark 

(a) A transm!SS!on !me 1S represented by a synunetncal JC-network Calculate the reSiStance and 
Inductance (or capac1tance) for the senes and shunt arms of the JC-network, 1fthelme 1S 10 

km long, havmg charactenshc 1mpedance Z
0 
~ 280L30°0 and propagahon constant, 

y ~ 0 0 8L 40° per loop km The angular frequency " 5 00 0 rad sec_, 

"" (b) DeSign a rectangular wave gu1de wh1ch at 10 GHz, W!ll operate 1n TE10 mode W!th 25% 

safety factor (f?. 1 25 £J when the mtenor of gmde 1S filled W!th a1r It 1S reqmred that the 
mode W!th the neJCt h1gher cut-off Wlll operate at 2 5% below 1ts cut-off frequency 

(a) SyntheSize the folloWing 1mp edance funchon m Foster- I and Cauer -1 forms 

(b) A pomt charge q 1S Situated at a d!stance d from a grounded conduang plane of mfirute 
elden! Obtam the total charge mduced on the plane by d!rect mtegrahon of the surface charge 
denSity 

(a) A Schenng bndge as shown m F1g 7(a) balances under the folloWing cond1hons R1 = 10 KQ 
R, = 1 KQ C1 = 100 ~~f and C3 = 500 ~~f The dnmng frequency 1S 1 KHz, F1nd the values 
of R, Cx and d!SS!pahon factor D Also convert these values to parallels eqm valent values 

(b) By draWing neat d!agrams, explam the workmg of b1polar and field-effect tranS!Stors and 
state the1r rei ahve ments 
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Some useful contmts: 

Electromc charge, e = 1 6 x 1 o-" c 

Electromc mass, m = 9 1 x 1 o-31 kg 

Permeab1hty of free space, ~ = 4" x 1 o-' Hm -1 

Penruthv1ty of free space eo= 8 85 x 10-" Fm-1 

V elo c1ty of light m vacuum, c = 3 x 1 08 ms -1 

Boltzmann constant, k = 1 38 x 10-" JK-1 
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Time Allowed: Three Hours M=imumMarks: 200 

(a) Calculate the em!lter current m the voltage d!v1der b1as arcmt shown What 1S the value of 
V cE and V 0? Make reasonable assumphons 

(o) 

••• 
'" 

'" " 
(b) The first and the second stage of a two stage RC coupled amphfier have the lower cut off 

frequenaes to be 100 Hz and 200 Hz respechvely The1r upper cut off frequenc1es are 140 
KHz and 100 KHzrespechvely Fmd the overall3 dB bandWidth of the amphfier 

(o) 

(c) A dec1mal number, N, was encoded usmg seven-b1t even panty Hamm1ng code After 
transm!SS!on, 11 was rece1ved as 1101101 Is there any error mtroduced duung transffi!ss10n? 
What the value of N? 

(o) 

(d) A S!X-b!t AiD converter has a max:1mum preaS!on supply voltage of 20 V What voltage 
change does each LS B represent? What voltage does 1 0 0 11 0 represent? 

(o) 

(e) Sketch the deS!fable range of the locahon of the poles of the transfer funchon of a system 1f 
the system's damp1ng raho 1S to he between 0 3 and 0 7 and 1ts natural frequency 1S to he 
between 2 and 4 rad!sec 

(f) Draw a Signal flow graph for the folloWing equahons 

x2=t12 x1+t32 x3 

x2=t23 x2+t43 x4 

x, = t,. x, + 134 x, + t., x, 

x5=t25 x2+t45 x4 

(o) 

(g) In a rece1ver the antenna 1S coupled d1rectly at the mput to the mmer The loaded Q of the 
couphng c1rcu111s 250 If the IF 1S 455KHz, determ1ne the 1mage frequency and 1ts reJechon 
raho at 1 MHz How does 11 detenorate at 20 MHz? 

(o) 

Stu
de

nt
Suv

idh
a.

in

www.studentsuvidha.in

studentsuvidha.in/
studentsuvidha.in/


(h) A rece1ver connected to an antenna whose reSiStance 1S 50 0 has an eqmvalent n01se 
resiStance of 300 Calculate the rece1ver's n01se figure m deabels and 1ts eqmvalent n01se 
temperature 

(o) 

(1) An a1r filled rectangular wavegu1de of mS!de d!mens10ns 7 x 3 5 em operates m the dommant 
TE10 mode 

(1) F1nd the cut off frequency 

(11) Determme the phase velo aty of the wave m the gu1de at a frequency of 3 5 G Hz 

(111) Determme the gu1ded wavelength at the same frequency 

(o) 

6) A (200 + J75) 0 load 1S to be matched to a 300 0 !me to g!Ve SWR = 1 Calculate the 
reactance of the stub and the charactenshc 1mpedance of the quarter wave transformer, both 
connected d!rectly to the load 

(o) 

SECnONA 
(Attempt any TWO questions) 

(a) Sketch the response of alngh pass RC c1rcmt when square wave of frequency f!S apphed at 
1ts mput Denve an express10n for the% age hlt 

(1 5) 

(b) Draw the c1rcu1t d! agram of a S chm!tt Tngger usmg tranS!Stors and explain 1ts workmg W!th 
reference to the transfer charactensh cs for vanous values of loop gam 

(1 0) 

(c) F1nd the output voltage m terms of V~, V2, R1 and R, far the d!fferenhal mput amphfier 
conS!shng of a base amphfier of mfimte ga1n as showm the figure below 

(1 0) 

•• • 
' 

F: I '• 
~ 

0 ... 
l 

--~-<> 

' 
~ •• •• 

(a) Show that 1f two 1denhcal FETs are connected 1n parallel, then g, 1S double and rd 1S half of 
that of md1v1dual FET If two FET s are not 1denh cal show that 

(C) 

(b) What are the advantages of push pull arrangement 1n amplifiers? Draw the c1rcu1t of a class-B 
push pull am ph fier and denve an express10n for 1ts max:tmum p osS!ble arcmt effi a ency 
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(1 2) 

(c) Specify the truth table for a half subtractor c!rcUlt and real1ze the c1rcu!l usmg AND-OR 
gates How two half subtractors can be combmed to obtam a full subtractor? Usmg half 
sub tractor and full sub tractors draw and explam the block schemah c of a 4 -lut parallel bmary 
subtract or 

(1 5) 

(a) DeSign a pulse mode c!rcUlt W!th mputs x~, x2, x3 and output a The output must change from 
0 to 1 1f and only 1f the 1nput sequence x1 - x, - x3 occurs wlule Z = 0 The output must 
change from 1 to 0 only after an x, mput occurs 

(2 0) 

(b) DeSign a synchronous counterusmgJK fhp flops wluch counts m the sequence 0, 1, 2, 3, 4, 

c 

(a) A system has urut step response as shown below 

(1) What 1s 1ts 1mpulse response? 

(11) What 1s the response of the system to the Input funchon show m the figure? 

·---.. """" ~,,, ___ _ 
• • ... ..,_. 

• '}, ---J.t--~ ........... 
(b) ConSider a feedback control system W!th the open 1 oop transfer funct10n 

K a(,l- I I s s + 1 

DeS! gn a sen es compensator to prov1de the folloWing sp ec1ficahon 

(1) The phase margm of the system must be greater than 45° 

(1 5) 

(1 5) 

(11) When the mput to the system 1S a ramp, the steady state error of the output m poS!hon 
should be less then 0 1 degree/deg/ set of the final output veloc1ty 

(2 0) 

SECTION B 
(Attempt any TWO questions) 

(a) Draw the c!rcUlt of a balanced modulator and prove that th!S c!rcUlt produces an output 
conS!stmg of S!de bands only, W!th the earner removed Also sketch the output wave shape 
What apphcahon can tlu s c1rcU1 t have other than SS B generahon 

(1 5) 

(b) Draw the arcu1t of a reactance modulator usmg an FET and denve an express10n for the 
eqUivalent capac1tance 1n terms of the frequency of op erah on a rat1o o fX, to R 

(1 2) 
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(c) The mutual conductance of an H vanes hnearly With gate voltage between the hm1ts of 0 
and 9 mho The FET Is used a capac1hve reactance modulator, With X,gd = 8 Rg,, and 1S 
placed aero ss an o sc1ll ator c1rcU1! wh1ch 1S tuned to 50 M Hz by a 50 p F fixed cap ac1tor What 
Will be the total frequency vanahon when the trans-conductance of the PET vaned from zero 
to max:1mum by the modulatmg voltage? 

(C) 
(a) Descnbe bnefly Shanon Fano Algonthm for effiaent encodmg of messages Usmg tills 

algonthm, obtam the code for a source em1thng e!ghtmessageW!thprobab!hty 112, 1/8, 1/8, 
1116, 1116, 1116, 1132, and 1132 Calculate the average mformat10n per message and the 
effiaency of the code 

(1 5) 
(b) G1ve a bnef account of bmary digital modulahon system used for radio transmiSSion of 

digital Signals 
(C) 

(c) Descnbe m detail an antenna used for TV transmiSSion How are aud1o as well as mdeo 
Signals transm1 tted over the same antenna? 

(1 2) 
(a) What 1S a Mag1 c Tee? What are 1ts charactensh cs? How does 1ts S matnx look hke? What are 

1ts apphcat10ns? 
(1 0) 

(b) Draw the schemahc d1agram of a reflex Klystron and explain the phenomenon of veloc1ty 
modulahon 

(1 0) 
(c) DiScuss bnefly the phySical shucture of a READ diode Sketch the field d!Stnbuhon and the 

vanahon of currents when an a c voltage 1S apphed Der1ve an express10n for the resonant 
frequency 

(1 5) 
Wnte bnef notes on the folloWing 
(e) Hartley Osallator 

m 
0) Programmable Log1c Arrays 

m 
(c) Root Contours 

m 
(d) Packet SWitched D1g1tal Network 

m 
(e) Camty Magnetron 

m 

Stu
de

nt
Suv

idh
a.

in

www.studentsuvidha.in

studentsuvidha.in/
studentsuvidha.in/



