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Ttme Allowed Three Hou10 

Cancbdates should attempt any FIVE questions 

Some useful data: 

Electron charge -1 6 x 10-19 Coulomb 

Free space p ermeab1h ty 4 " x 1 o-' Him 

Free spacepertlllthmty 1/36 "x 109 F/m 

V elo c1ty of hght m free space 3 x 1 08 m/s 

Boltzmann constant 1 38 x 1 o-" J/K 

Planck's constant 6 626 x 10-34 J-s 

( ,, DiScuss "Hall Effecf' m matenals 

lvkmmum lv!arks 200 

(b) Explam how tlns phenomenon can be used to determme whether a se~mconductor 1S 'n' type 
or'p' type 

(c) Define Hall Co effia en! RH Obtam an express10n for RH m terms of Hall Voltage V H 

( ,, What are Opt01solators? Where do they find apphcahon? DiScuss the1r propagahon delay, 
operatmg voltage range and power d!sS!p a!! on 

(b) W1th a sketch of charactenshcs, explam the features of a power M OSFET 

(c) The reverse recovery hme 1rr of a d!ode 1S 3 ~s In a conduchng mode to reverse blockmg 
mode operahon, 1 t needs a d10de current rate of fall of 3 0 Amps/ ~s 

Deternune (1) storage charge, ORR and (11) peak reverse current, IRR 

For the mechan1cal system of figure shown above 
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(1) Obtam the d!fferenhal equahons of the mecharucal system 

(11) Sketch the me cham cal eqmval en! representahon 

(111) Draw the electncal analogous c1rcmt based on force current analogy 

(a) Explam the terms "reflechon coeffic1enf' and "standmg w<Ne raho " 

(b) Define mtnnS!c 1mpedance (character!Shc 1mpedance) of a non-conductmg medmm Obtam 
1ts value for free space 

(c) The electnc field mtenS!Iy assoc1ated W!th a plane w<Ne travellmg 1n a perfect d1electnc 
medmm 1S g1ven by 

Ex(z, t)= 10 cos (hx 1071-01 JCz)V/m 

Calculate (1) the velo aty of prop agahon (11) mtnnS!c 1mp edance 

(a) Define the z-transform 

(b) DiScuss the methods of obtammg 1nverse z-transform of the form r(kD 

(c) G1ven the z-transformed funchon 

Determme the 1nverse 

(a) State Tellegen' s Theorem Enumerate the 1mpl!cah on of tln s theorem 

(b) What are the methods of real1zahon of reactance funchons? G1ve bnef explanahon W!th 
c1rcu1t configurahons 

(a) Menhon the appl!cat10ns of arcular wavegmdes Why are they generally <NO!ded? 

(b) Calculate the raho of the area of a arcular wavegmde to that of a rectangular one 1 f each 1S to 
h<Ne the same cut-off w<Nelength for 1ts dommant mode 

(c) DiScuss the op erahng pnnaple of a Simultaneous three b1t AiD converter 

www.studentsuvidha.in

Stu
de

nt
Suv

idh
a.

in

studentsuvidha.in/
studentsuvidha.in/


Candidates should attempt queshon no 1 which 1S compulsory and FOUR more 

quest10ns takmg nNO each from Sechon A and Sechon B 

Some useful constants are givm bdow: 

e = 1 6 x 10-19 Coul 

m=9lx10-31 kg 

h = 6 625 x 10-34 J-s 

c=3xl08 m/s 

G = Umversal constant ofgravitahon, 6 668 x 10-11 m3ikg-s' 

M =mass of the earth, 5 997 x 1024 kg 

r = radms o the earth, 6, 378 km 

(a) For the common emitter amplifier shown in Fig 1, draw the Simplified high frequency 
eqmvalent circU!t and denve an approXimate express10n for the voltage gam and 3 dB 
frequency 

v.~ 
' "" . 

-:- c.. {Load Ca~<el 
' ' 
7 

(b) Calculate the output voltage V0 of the circU!t shownm Fig 2 The mput voltages are V1 = 2 5 
VandV,=lV 

... 
(c) V en fy the folloWing equahons by usmg Boolean algebra 

- -(i) AB+AC+BC=AC+BC 
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-- -- -
(u) AB+BC+CA AB+BC+CA 

(d) Usmg log1c gates and d!ode ROM deSign an encoder to sal!sfy the followmg truth table 

(e) (o) 

(u) 

(o) 

INPUTS OUTPUTS 

w, Wo Yo 

Wnte the transfer funchon of a PID controller and state the effect of mtegral control 
on the performance of the system 

( 
A closed loop system has G(s)~-0-- and H(s) =lis Draw the NyqU1stpath for 

0 • ' 
analysmg the stab1lity of the system 

Calculate the beamW!dth between first nulls of a 25m parabol01d reflector used at 6 
GHe 

(u) Calrulate 1ts gam 1n dec1bels 

(g) Venfy that the product of max1mum unamb1guous rad!al veloc1ty V and max:1mum 
unamb1guous range R 1S mdependent for radar's PRF and 1S equal to KA and K 1 s a constant 

(h) A parametnc amplifier operahng m upper Sideband up converter mode 1S pumped by a 
20GHzpump frequency If the Signal frequency 1S 2 GHz, 

(1) Determme the power gam m dB 

(u) If the parametnc amplifier was operated as a non- degenerate lower Sideband up­
converter, what would have been the power gam m that case ? 

(1) Draw the arclntecture of Intel 8086 and menhon the spec1al funchons assoc1ated W!th 1ts 
reg1sters 

(o) Wnte a program m 8085 assembly language to store the contents of 1ts flag regiSter 1n 
the memoty local! on 2000 H 
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( ,, 

(11) Explam what happens 1n an 8085 processor based system when the tlllcroprocessor 
rece1ves HOLD Signal 

,,, 
SECnONA 

In the level sh1fter c!rcUlt shown1n F1g 3, calculate the value of R for V0 to become 
zero Assume VD = VBE = 0 7 V and hFE 1S very large 

... ~'-f 
-'Ill' 

(11) Calculate V0 m the arcmt shown m F1g 4 Assume hFE to be large and neglect the 
base current VBE=07V 

• 
•• 

+ 4-7X 

•• .... 
(b) Denve an express10n for the stab1hty factorofthe c1rcu!l shownm F1g 5 

-v 

• 

Fig.S 

(a) An amplifier With open loop voltage gam Ao = 1000 ± 100 1S avatlable It 1S reqmred to have 
an amphfier whose voltage gam vanes by no more than± 0 1 percent 
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(1) F1nd the value of the feedback factor reqmred 

(11) F1nd the gam W!lh feedback 

(b) In the arcmt shown1n F1g 6 calculate the value of the output current I, for Vm = 5 V If ICE 
SAT of Q2 1S 0 3 V Calculate the max:1mum value of R1 that can be used m the arcmt 

... 1ev 

UK 

v. 

•• .. ,. ... I'· 
' 

(c) Draw the 1ntemal block d1agram of an IC PLL NE 565 or eqmvalent Explam how you W!ll 
real1ze a frequency mulhpher to mulhply an 1nput frequency by a factor of 12 by usmg tlns 
CCC 

(a) DeSign a combmahonal arcmt to convert the bma!)' mput ABCD to Gray code 

(b) Draw the arcmt of an 8 b1t D/A converter Use 741 operahonal amphfier If the value of the 
we1ghted reSiStor correspondmg to MSB 1S 1 K, note down the values of all the other 
reSistors The reference voltage 1 s 2 5 volt The output voltage of the converter correspondmg 
to full scale mput 1S 50 volt What value of feedback reSiStor should be used m the 
operat10nal amphfi er ? What should be the tolerance of the reSiStor correspondmg to MS B 1f 
the error m the converter output 1S to remam less than 1% of full scale value ? 

(a) A mercmy thermometer was kept m 1ce (0' C) for an mdefimte penod It was removed and 
1mmed1ately put m b01hng water (100° C) It showed 75° C after 2 5 seconds Evaluate the 
transfer funct10n of the thermometer 

(b) A second order control system W!th proporhonal denvat1ve controller 1S shown m F1g 7 
Denve express10ns for 1ts (1) steady state error to veloaty mput (11) natural frequency of 
osc11lahon (111) dampmg raho m terms of the system parameters 
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.,,, 
K 

s(n + 11 C(a) 

(c) By analyhcal method calculate the gam margm m dB the umty feedback control system With 
transfer funcl!on 

G(s)~ 10 
s(s+l)(s+2) 

SEI:nON B 
(a) A lngh frequency rad!o hnk has to be established between two p01nts at a diStance of 2500 

km on the earth's surface ConS!denng 10nosphenc he1ght to be 200 km and 1ts cnl!cal 
frequency 5 MHz, calculate the maX!mum usable frequency for the g1ven path 

(b) A measunng system 1S used to cal1brate the settmg on a CW Signal generator Two adJ acent 
null are found on the coa:nal slotted !me The scale readmgs are 12 4 em and 25 7 em 

(1) What 1S the wavelength and frequency of the Signal generator at tills sethng? 

(11) What cutoff frequency should be selected for the low pass filter? 

(111) What must the local osc11lator frequency be 1f the IF amphfier frequency 1S 60 M Hz? 

(1v) What attenuator should be selected to reduce the reflected power by 12 dB? 

(a) An a1r filled hollow rectangular conductmg waveguide has cross- sechon of 8 x 10 em How 
many TE mode W!ll tills waveguide transm1t at frequencies below 4 GHz? How are these 
modes deSignated and what are the cut-off frequenaes? 

(b) A four camty Klystron has the folloWing parameters 

Beam voltage V0 = 14 5 KV 

Beam current= 1 4 A 

Operahng frequency f= 10 GHz 

DC electron charge denSity p, = 10-6 C/m3 

RF charge denSity p= 10-B C/m3 

Velocity perturbahons V = 105 m/sec 

Compute 

(i) DC electron velocity 

(11) DC phase constant 

(111) The plasma frequency 

(iv) The de beam current denSity 

(v) The mstantaneous beam current denSity 
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(a) Calculate the antenna beam angle requued by a satelhte antenna to promde full global 
coverage from a geostahonary orb1t 

(b) Calculate the figure of men! of an earth stahon m dB g!Ven the effechve n01se temperature 
for the ante!Ula as 27 K, rece1ver n01se temperature as 75 K and 1Sotrop1c power gam of the 
ante!Ula as 45 dB 

(c) The mean ophcal power launched mto an 8 km length of fibre 1S 120 ~W The mean ophcal 
poweratthefibreoutput1S3 ~W Deternune 

(1) The overall Signal attenuahon m dB through the fibre assummg there are no 
connectors or sphces 

(11) The Signal attenual!on per kilometer for the fibre 

(111) The overall Signal attenual!on for a 10 km ophcallmk usmg the same fibre Wlth 
sphces at 1 km mtervals each g1mng an attenuahon of 1 dB 

(1v) The numencalmput/output power raho as calculated 1n (111) 

(a) Explam SIM and RIM mstruchons of8085 

' (b) An 8085 based system has 4 KB RAM The address and clup enable pms of the RAM are 
connected as shownm F1g 8 Calculate the memoty map of the RAM m HEX form 

.. .... ..... '1. .,> 
~ 

' ' - • • -
---, ... 

(c) A BCD number 1S stored m memotylocahon 2040 H m packed form Wnte a program usmg 
8 08 5 assembly language to unpack 11 and store m memoty lo cahon 2 04 1 H and 2 042 H Least 
S!gruficant d1g1 t should be stored first 

(d) Explam the term 'near CALL' and 'far CALL' With reference to Intel8086 
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