
Ttme allowed 3 hours MaXJmwn marks 200 

Canchdates should attempt Ques!ion 1 whJch Js compulsory and any four of the remmmng queslions 

The nwnber of marks earned by each queslion Js mchcated at the end of the queslion 

Answer must be wntten m Enghsh 

(a) Calculate the followmg 

(i) The conduchvity of a sample of germamum in wluch electron-hole pa1r denSity 1S 1019 

m-3 Assume electron and hole mobil!hes to be respechvely 3600 cm2/volt sec and 
1800 cm2/volt sec, and electromc or hole charge to be 1 6x 10-19 Coulomb 

(11) The mutual mductance of two coils, mz, 100 ~Hand 240 ~H, which are cotmectedin 
senesto )'!eld a total mductance of 146 ~H 

(111) The attenuahon m dB of a synunetncal T attenuator usmg two reSiStor, each of 409 
oluns m the senes arm and a reSistor of 101 ohms m the shunt arm, and employmg 
sources and load resiStances equal to the charactenshc reSiStance of the attenuah on 

(iv) The charactenshc impedance of a quarter-wave transmiSSion !me used to match a 
two-W!re transmiSSion !me of 600 oluns charactenshc impedance W!th a load 
reSiStance of 30 0 ohms 

(v) The strength of the rachated field produced at a d!stance of 1 km by a vertical Wlre of 
1m length (in free space) in a direchon atnght angles to the ax!S of the W!re, when it 
cam es a current of 5A at a frequency of 1 MHz 

(b) Explain the folloWing, Wl th neat sketches wherever necessary 

(i) Input and output V-I charactensh cs of a Junchon tranSiStor 

(11) TranSients m a senes RL circmt d!wen by a stepped mput voltage 

(111) Impedance versus frequency charactenshc of a parallel-turned LC arcmt 

(iv) Effect of array length on the direchonal charactenshcs of an end- fire array 

(v) Charactenshcs of stam-guage 

(c) Draw neat d!agrams to illustrate the folloWing and explam the1r important features 

(i) A non-induchve W!re wound reSiStor 

(11) An epitaxial planar tranSiStor 

(111) A ground stahon antenna for satellite conunurucahons 

(iv) Long &stance propagahon of rad10 waves at SW frequena es 

(v) Amomng-cotl ammeter 

(a) Define the folloWing terms relahng to a bipolar tranSiStor 
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,,, 
(111) 

BVcEo, 

(v) Storage hme 

(u) 

(!v) 

f,, 

fuse l!me, 

(b) A S!l!con n-p-n tranS!stor With, h..,=!OO leBo= 0 1 ~ Calculate the IC for tlus tranSistor 
under followmg base c1rcu!l conch hons 

,,, 
(111) 

(u) 

(!v) 

1~20 ~ 

Vrn=O 

(c) Draw the Ebers Moll model for a b!polartranS!stor And usmg tlus, show that the collector­
etllltter voltage drop of a saturated tranS1Stor1s h1gher m the normal mode of operahon than m 
the mverted mode of op erahon of the tranS!Stor What 1S the prachcal use of tlns result? 

(a) A smgle-layer aJr-cored cod of 100 ~H 1S real1zed by wmdmg 60 turns on a former of 3 em 
d1ameter and 3 em length Detenrune the number of turns necessaJY to real1ze the same 
mductance m munature form by only reducmg the c01l former d1ameter and length to 1 em 
e<h 

(b) Bnng out the 1mportant d1fferences between the folloWing demces 

(1) Carbon film reSiStor and metal film reSiStor 

(u) Low frequency inductor and vety high frequency mductor 

(111) Mica capacitor and electrolyhc capacitor 

(iv) PN JUnchon d10de and Schottky bamer d10de 

(c) (i) Descnbe a method of measunng the value and quality factor of an unknown 
mductance m the range 1 ~H -1 mH W!th lu gh accuracy 

(u) An unknown mductance resonates at a frequency of 1 MHz W!th, an external 
capaatance of 210 pF and has a Q of 100 If the frequency of the source 1S double, it 
1S found that the turung capaator reqmred for resonance 1S 45 pF Determme the 
values of the unknownmductance and the other components assoaated W!th it m the 
eqmvalent arcuit 

(a) State Thevenm' s theorem and explam how it 1S usefulm network analySiS 

(b) In the circmt of Fig 1 solve for the steady-state voltage across the if capacitor usmg 
Theverun's theorem 

... , 
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(c) (c) A voltage supply of !OV DC 1S apphed to a senes c!rcUlt of 50 ~F capac1tor and a 
reSiStor If the voltage across the capac1tor1S observed to be 5V att=2 sec, determme 
the value of the senes reSiStance m the c1rcu!l 

(11) A rectangular pulse of !OV amplitude and 10~ sec durahon 1S apphed to a senes RL 
c!rcUlt usmg R=2 ohms and L=5 ~H Plot the current waveform 111 the c!rcUlt 

(a) What 1S a true RMS voltmeter? W1th the help of a neat arcmtlblock d!agram, descnbe a 
method of reahzmg tlns mstrument G1ve typ1 cal uses of tln s 1nstrument 

(b) Draw the expenmental set up for measunng the senS!hmty of a MW rad1o recetver and 
explam how tlns measurement 1S earned out 

(c) (c) W1th the help of a neat block schemal!c explam the method ofmeasunng harmoruc 
d1Stort10n 1S an unknown waveform 

(11) A SJgnal has a fundamental With an RMS value of 5 V The Signal also has a second, 
tlurd and fourth harmomc With RMS values of 1 V, 0 5 V and 0 3 V respecl!vely 
Detemune the harmomc d1Stort10n m the Signal 

(a) Explam what you understand by the followmg terms used m ante!Ula literature 

(c) Rad! ah on reSiStance 

(u) Rad!atedpower 

(111) 1Sotrop1c rachator 

(!v) 1Sotrop1c rachator 

'"' Polar d!agram 

(b) Sketch the current d!stnbuhons and d!rechonal charactenshcs of grounded verhcal ante!Ulas 
of he1ght !J8, !J4, iJ2 and A Wluch of these antennas 1S preferred m MW broadcashng? 
DiScuss tlus 

(c) (c) The ante!Ula of a TV transm!lter 1S located at a he1ght of 15 0 m Calculate and plot, as 
a funchon of d!stance to the transm!lter, the he1ght that the recennng antenna must 
have for bemg above the rad10 honzon Assume standard ahnosphere 

(11) Explam why the raho of lower frequency hm1t to ma:nmum usable frequency for 
estabhshmg rad!o commun1cat10n m the SW band 1S generally smaller at rught than m 
the day hme 

(a) Explam the bas1c pnnaple underlymg electroruc we1glung Compare the performance oftlus 
system Wlth convenhonal mechan1cal scales and diScuss the relahve advantages and 
hm1tahons 

(b) Sketch a d!splacement transducer capable of electncal output and, explam 1ts operahng 
charactensh cs What factors de a de the hneanty of the transfer charactenshc? D1 scuss th!S 
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(c) Descnb e exp enmental techruques to determme the followmg 1n the laboratory 

(1) The trans-conductance of a JFET 

(11) The loss factor of a capaator 

(111) Atmosphenc rad1o n01se mterference to Radio Commumcah on 

(1v) Charactenshc 1mp edance of an open -W!re transm!SS!on !me 

(v) Output power of a raho transm1tter 
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~lEI:TIU:INII:$ u:l:ll T~l~I:OMMUNII%ATION ~NOINE~RINO 

Ttme allowed 3 hours MaXJmwn marks 200 

Cancbdates should attempt five questions choosmg not more than three from mther Sectwn 

The number of marks earned l:y each question Js mcbcated at the end of the question 

Answers must be wntten m Enghsh 

SEC:nONA 
(a) Draw the c!rcUlt of a Darlington p atr usmg the common emitter confi gural!on Calculate the 

current gam and the mput 1mpedance of the c!rcUlt, 1fboth the tranSistors have a 1=a2=0 98, 
h,=lkOandRL=lOOO 

(b) D!Shngmsh between Class A, Band C power amplifiers Draw the arcmt of a Class B push­
pull tuned amplifiers usmg valves/tranS!stors Calculate the, max~mum effiaency of the 
amphfier What are the advantages of Class B over Class A amphfi ers? 

(c) Draw the c!rcUlt of a sen es regulated Power Supply to giVe a 1 oad current of approXimately 1 
amp at a nommal output voltage of 25 V Ind!cate the unregulated mput voltage reqmred and 
calculate approXimately the change m the output voltage due to a change to ±5 Vat the 1nput 

" (a) Draw a Sclumtt tngger arcmt US!ng tranS!Stors and explam 1ts operahon How W!ll you 
control the hystereS! s between the tum-on and tum -off m the c1rcm t? Sketch the output of the 
C1rcmt when the mput 1S a sme wave havmg peak-to-peak amplitudes of (1) 2 V and (11) 50 
mV 

(b) Sketch the Outputs- of an RC d1fferenhahng c1rcmt when the mput 1S (1) a square wave, (11) a 
ramp and (111) a trapez01dal waveform Show the relahon between the RC hme constant and 
the pulse Widths of the output wave forms 

(c) Draw a crystal osc11lator c1rcu1t usmg a tranS!Stor What are the advantages of such 
osc11lators? What 1S the frequency of osc1llahon of the c1rcu1t W!th reference to the cnhcal 
frequenaes of the crystal? 

(a) A mulh-mbrator g1mng a pulse output 1S coupled to a d!ode-clampmg c1rcmt, such that the 
output pulses are always poS!hve The waveform has a hme penod of 100 ~sand duty raho of 
1/100 Draw the clampmg c1rcmt and calculate the locahon of the zero level of the output 
waveform G1ven that peak to-peak mput = 1 0 V, source reSiStance = 0, R = 1 0 0 kO, C= 0 5 
~F and forward reSiStance of the d10de = 1000 

(b) Draw a typ1cal scale of 16 Bmaty counter Show how you W!ll convert tills to a scale-of-! 0-
counter 
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(c) Wnte the Truth table of a Full Adder Draw the log~c circmt of a 3-mput Full Adder usmg 
two half adders 

(a) Usmg OP AMP's, generate the transfer funchons 

(i) G(s)=(1+s/2), (11) G(s)= 109/s 

Assume that the feedback reS! stance of the OP-AMP 1S 1 M 0 

(b) Draw an encodmg D10de-matnx (BCD encoder) to convert a Deamal number mto a Bmary 
code 

(c) Develop an analog computer setup for solvmg (be differenhal equahon 

d' d 
A--{+ B1+ Cy= f(t) 

d; d; 

Show how you W!llmtroduce the imhal cond!hon m the S!mulahon What 1S the need of 
amphtude and hme scalmg man analog computer setup Give an example of such scalmg of 
the problem 

(a) Explam the operahon of Tachometers as velocity errors detectors Obta1n, usmg a block 
diagram, the transfer fun chon of a Servo -mtegrator conS! shng of an amphfi er, a motor and a 
tachometer 

(b) An mshument servo has the forward transfer fun chon 

K 
G(s)= s(sr

1
+1)(sr

2
+1)''' 01 

Usmg Nyqmst cntenon, detenrune if the system W!th umty feedback 1S stable or not for all 
values of K 

(c) If the above system 1S unstable for some values of K, then explain the use of phase lead 
networks to compensate the system 

SECnON B 
(a) Explam the tecluuque of generahng PCM Signals Draw schemal!cally a PCM code What 1S 

Quanhzmg n01se? Explam its S!gru ficance 

(b) A PCM-TDM mulhplexed system 1S deSigned for 24 telephone channels, each hamng a 
b andW!dth of 3 00 -40 0 Hz, and 64 quant!Zlng levels The M UX output 1S transnutted through 
of VHF radio relay usmg PSK modulat10n Draw the block diagram of the transm!lter and 
md!cate the band Wldth reqmred at each stage 

(c) Compare the above system W!th an SSB-FDM-FM mulhplexed system m terms of the 
bandWidth reqmred and the overall SNR improvement (above threshold) m the mdimdual 
channels AssumeD= 4 for the FM modulahon of the RF earner 
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(a) Explam, With d1agrams, the operahon of a CW Doppler radar usmg an IF m the rece1ver 
Compare 1ts ments and dements With those of a Pulsed radar 

(b) A Doppler radar set operahng at 15 GHz, 1S used for traffic speed measurements What Will 
be the readmgs at the output frequency counter correspondmg to the speeds of 10, 50 and 180 
km/hr? On what factors does the accuracy of the read!ngs depend? What Will be the accuracy 
1f the frequency stab1hty of the IF 1S 1 0-4? 

(c) Descnbe the workmg of a Cathode-ray D1rechon Fmder What are the d!fferent causes that 
g1ve nse to errors 1n the DF readmgs? How are they el!mmated? 

(a) Define Mutual Informal! on 1 (x, y) and show that 

1 (x, y )=H(x)-H(x/y), Hfl.Entropy 

In a Bmary commurucahon channel, p(x,=O)=O 4 and p(xr=1)=0 6 For the g1ven n01se matnx 
of the channel calculate the average mformat10n 1 (x , y) conveyed per symbol 

I~ 
p(y/x) 

c ' ' 
c 00 " 
' c ' 

(b) Draw the block d1agram of a typ1cal tnples detechon type conunumcah on rece1ver Show the 
typ1cal curves for senS!hmty selechv1ty and fidel1ty of the rece1ver Explam the operahon of 
the delayed A VC as used m the above rece1ver 

(c) Explam, With reference to an FM transm1tter how AFC 1S used to lock the mean earner 
frequency to that of a crystal 

(a) Explam bnefly the operat10n of the Reflect Klystron as anucrowave Signal source Show the 
vanahon of 1ts output power and frequency Wl th the repeller voltage 

(b) Show a nucrowave bench setup smtable for Antenna measurements Descnbe bnefly how 
Antenna gam Ante!Ula pattern and polansahon d1rechon can be measured, m a laboratory 
What are the speaal precauhons necessaty to m1runuze errors m the above measurements? 

(c) A MW LOS hnk operates at a frequency of 2 6Hz With a repeater spacmg of 50 km and 
reqmres -20 dbm of earner power at the rece1ver mput to av01d detenorahon due to failing 
and n01se Calculate the transnutter earner power requued With the folloWing parameters 
Antenna gam= 34 db, couphng and wavegU!de loss m Tx = 10 db 

Due to operahonal reasons, the hnk1s to be redeSigned for operahonal at 8 GHz Mamtammg 
the same parabolic antenna and other losse~ calculate the new transm!tler power reqU!red to 
mamtam the same rece1ved S!gnallevel 

1 0 Wnte short notes (md! cahng current prachces) on any four of the folloWing 

10 X 4 
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(a) Crossbar Exchanges 

(b) 60 channel MUX for camertelephony 

(c) nNT amphfier 

(d) Femte-core memoty 

(e) D1verS1ly recepl!on 

(f) Colour TV 
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