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1 {a) A rectangular wire meals of infinite extend in a plane has 1 & of current fed into it at a point
A as Shownbelow, and 1 A taken from it at point C. Find the current in the wire AC.

Fg. O 1)

E;

(b} A conductor 15 charged by repeated contacts with ametal plate which, after each contact, 15
recharged to a gquantity of charge Q. If g is the charge of the conductor after the first
operation, what 13 the ultimate charge on the conductor?

i

(c) Given two iron bars, identical in appearance, one magnetized, the other not State how to
distinugui sh thetn without using external “magnetic fields. Vou are dllowed to measure forces.

G

(d) A flywheel of radius B with charge O uniformly distributed along itz rim, rotates with
angular velocty to o. What 15 the rate which energy 1s radiated by the system?

8

(e The intrinsic resistivity of germanium at 300° K 15 47 chm-cm. What 13 1ts intrinsic earner
concentration? &lso calcul ate the drift welocity of holes and of electrons for an electric field E
= 100 Viem. Given : py = 0= 3.9 m*V zec and Mp =015 m*V sec. (Electronic chare e = 1.6
« 107%

8

(f) The edges or a cube consist of equal resistors of resistance B, which are jointed at the
corners. Let a hattery bhe connected to two opposite corners of a face of the cube. What 15 the
effective resistance?

a

=y A short current filament 15 2710 In length. Calculate the numerncal walue of its radiation
resistance.

a

{h) A 300-ohm transmmission line is to feed 72-ohm antenna at 100 Mc Design a sutahle
tnatching section for the transmizsion line to look into a 300-ohm load.
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2. {a) In a full-wawve rectifier the value of load resistance 1z 500002 Each diode has 1deadized
characteristics hawing slope cotresponding to a resistance of 8000 Voltage applied to each
diode has amplitude of 300 V and frequency equal to 50 Hz Caculate (1) peak, average and
r.m.s. values of current, (11) d.c. power output and total power input, (1) rectifier efficiency,
{1v) form factor, and (v) ripple factor.

17
{h} A transistor in mid-frequency range 15 represented as shown below. Determine its h-
paratneters.
] R
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- b
3. {a) The potential yix), satisfies Poisson’s equation in the barrier region of p-n junction diode

with a Schottly bhamer Take the positive z-direction from the p-region to the n-region
through the junction = = 0 at the p-side of the transition region and % =d on the n-side
Agesume reasonahle boundary conditions and calculate the wadth d, of the transition region, in
terms of the donor and acceptor densities the dielectric coefficient <, the diffusion potential
Wi the applied potential ¥V, and the electromc charge e Show also that the capacitance per
unit area of the junction 15 =/d.

177

(k) A zample of germanium shows no Hall effect If the mobility of electrons in germanium is
3500 o/ WV sec and that of the holes 12 1400 cm®/V sec, what fraction of the current in the
sample iz carried by electrons? Prove formulaused.

17
4. {a) Calculate the readings of ammeter & and voltmeter V in the ciroumt shown below. The

voltmeter 13 assumed to have infinite resistance and the ammeter zero resistance.

17

wor L
J-"ul"

w aB n.r ?v mm _ -L
b,
o & o
# 4

(b} A thin dielectric rod of cross-section A extends along the xz-mxis from x =0 to x = L The
polarization of the rod is along its length, and is given by Py = ax® + b. Find the volume
density of polarization charge and the surface polanzation charge on each end. Show
explicitly that the total hound charge wanishes in this case

177

5. (a) Define a transducer. Give three examples of transducers involwing different principles of
action. & strain gavge has a gan factor of 4. If this strain gauge 15 attached to a metal bar that
stretches from 25 om to 252 cmy, calculate the percentage change in its resistance. If the

unstrained value of resistance 15 12002 what would be its value after strait, 15 applied?

177
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(b} Electrons emutted from a surface & as shown below, are accelerated toward surface C which
1z mantained at apotential of +3 wolts. The separation of the plates 13 d metre. Show that the
value of the flux density B at which current will cease to flow to plate C iz given by

152
B=1mV/ied

where tm and e are electronic mass and charge respectively.

177
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. (a) Design aconstant K low pass T and w-section filters to be tertninated in 60002 having cut-off

frequency 3kHz. Also determine (1) the frequency at which the filters offer attenuation of
17.372 dB and (11) the characten stic imp edance and phase constant at 2kHz.

177

(k) The switch 5, as shown below, remains open for a long time before it 12 dosed at t =ty for
50p sec. Itis then opened. Calculate the output woltage ey at t=tg and at t = 50 p sec.

177
K
. Wi
__-_[ DB ’\1 o
[ wi |
. 4= !
Hig Q 6) =
7. (a) A logsless transmission line of characteristic itnpedance 5000 15 terminated at one end 10 a

short-circwt and at the other end in a resistive, impedance of 850 as shown below. The
impedance measured at the junction 447 15 found to he 7500 resistive, at a frequency of 44
IMHz. Calculate the phase welocity in the transmission line.

17
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(b} A& parallel plate capacitor consists of two metal plates of area & and separation d. & dab of
thickness t, and dielectnic constant < 15 inserted bhetween the plates wath its faces parallel to
the plates and hawing the same surface area as that of the plates. Find the capacitance of the
systetn. If & = 2, for what value of lid wall the capacitance of the system be 3/2 Limes that of
the air-capacitor alone? If the charge O in the capacitor remains unchanged, calculate the
energy in the two cases and account for the change in energy.

17
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Time Allowed: Three Hours Mazximum Marks: 200
Candidates should attempt any FIVE Questions choosing at least
TWO fram each section
The pumber af marks Lamed by each question is indicated af the end af the question.

Arswers must be writtern in Fuzglish

SECTION A

1 {a) Find the transistor currents in the cromt of Fig. 1 {a). A silicon transistor wath =100 and
L.=20n4 15 under consideration.

4% -
Fig. 1{a}
Eepeat part aif a 2 K emitter resistor 13 added to the circwit as shown in Fig.dh).

Sketch the small signal high frequency circuit of a common source amplifier. &lzo0, denve the
expression forvoltage gain

10

(k) Show that the trans-conductance gy of a JFET 1s rel ated to the drain current Ins hy

Em = 2o {nssd oy
V|

where the symbols have their usual meaning, If Vo= 4V and Ipgz =4 ma plot g Versus Ipg
For ap-channel silicon FET witha=2 x 107 cm and channel resistivity p= 10 C-cm

1) find the pinch-off voltage:
{11) repeat (1) for ap-channel Ge FET with p=2 Q-cm

10
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{c) Draw a CMOZ inverter showing positive logic. Draw a MOSFET circuit satisfying the logic
equation ¥ = A + BC where Vis the output corresponding to the three inputs &, B and C.

10

{d) If an input signal 'V 15 impressed- between gate and ground, find the amplificabon 45 = Vy
VL Apply Miller” s theoremn to the 50 K resistor. The PET parameters are u = 30 and ra= 5 K
Meglect capacitances.

1a
2. (&) How is a FET used as a VVE (voltage van ahle resistance)? Explain.
1a
)] Draw the circuit of the ermitter coupled Astable Multivibrator and explain its operation.
1a
() Draw the cirouit of a Schmitt tngger (regeneraive comparator) and explain its creation.
Sketch its transfer charactenstics and response to an arbitrary signal.
10

{d) Exzplain with Circwt Schematic the operation of a 4-hit magmtude comparator. Show how
otie may sort an array of hinary numbers.

1a

3. (a) Discuss in detail, the worldng of full -adder logic crouit and extend your discussion to explain
abinary adder, which can be uzsed to add two binary numbers.

1a

i) Draw the circwit diagram of a Master-slave J-K flip-flop vang NAND gates. What iz race-
around condittion? How 15 it eliminated in Master-slave J-K flip-flop?

10

{c) Design amodulo 9 asynchronous counter using Master-sl ave J-K flip-flop?
1a
(d) Draw the circuit diagram of a hipolar or MOS difference amplifier. Derive an expression far

the woltage gain of the amplifier. What 12 a current mirror?
1a
4. (a) Develop the truth tabl e for the decoder.

8

ot -

Q00

Fig 2
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(b} Explain the working of a R-2E DAC and show how R-2R DAC canverts the binary word
1000100 to an analog output. Find the magnitude of the output, given Ver =50V

12

(c) Agsume that a floppy disk measures 3.5 inches in diameter and that 50 per cent of its surface
area 15 usahle for data storage. If individual cells require a surface area of 2 square units, what
mazimum mumber of e ght-bit bytes can be stored on the disk? 10

{d) Cive the -logic diagram of a 4-it bidirectional umversal shaft register. Show how reset, shuft
left, shift nght and parallel load operations may he carnied out.

1a
5. {a) 4 feedhack control system 1z hawing a

G[s)= k[s+ 4III)
s[s+ ID)
and the feedbaclk transfer funchion 1=

H(s)=—

=s+2IJ

Determine the limiting values of k for stable systern Ifthe gain is reduced to 50 per cent of
previous value, calculate the —phase margin and gain margin,

20

{h} What are the different method of controlling the speed of a DC motor? Describe one method
using SCHEz and AC power supply.

12
() List the stepsin drawing root locus.
a
SECTION B
é. {a) Explain the process of ‘Dinft space bunching’ and ‘Reflector bunching’ using Applegate
diagrams.
1a
{h} Denvwe an expression for the electronic-tuning range in a Reflex Klystron Oscillator in terms
of the O of the cavity and A the small variation in transit angle by varying the Reflector
Voltage.
15
{c) In an expenment for the measurement of Reflex Klystron mode characteristics, the foll owing

data 15 ohtaned:
Wo = 300 wolts (Beam voltage), Vg =—143 wolts:
Wy = =105 wolts: Ves = —65 volts.

The frequency of operations at the three reflector voltages given ahowve was the same
Esraluate the actua operating mode numbers My, Ny and s

15

7. {a) Describe the different tones used 1n an automatic telephone exchange
1a
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(b} Design a cylindrical cavity resonator for use it a parametric amplifier to have the following

specifications:
1a
Fesonant Frequency GHz Mode of Operation -
2.80 TEan 3832 =u'g
240 TE114 1841 =u'ny

() A logsless transmission line of Zp = 50 ohms 15 tertinated by aload Z; = 100+ 5 100 Using
Smith’s change, design a sngle stub matching arrangement to match the load to the
Cenerator and the line, Cal culate the postion of the short circwited stub and the length of the
stub for matching,

{d) Show the tunking diagram of a 5 digit automatic exchange using stronger system and explain
the terms “Full avalahility’ and *Grade of Service’

1a
8. (4] Explain the operation of a typical TV Camerausing a Vidicon tube.
1a

i) Explain how the sound and picture signals ate separated from the Composite Video Signal in
the TW receiver. Give the details ofthe frequencies used 1 this connection.

1a
{c) Exzplain the principle and working of a GUNN oscillator,
1a

(d) An MT; Radar operates at 10 GHz with FRF of 3000 PPS. Calculate the lowest three hlind
speeds of this radar.

1a

a, (a) Explain with a neat schematic the working of a DPCM systemn. Compare the advantages and
the disadwantages of DPCL with that of PCIM.

10

(b} State and explain Hartley-Shannon Theorem, Calculate the, amount of information needed to
open alock whose combination consists of three numbers each ranging from 00 to 90,

1a

(c) Give the schematic of a Magic-T used in microwave measuremnents and explain its working.
Iention its uses.

1a

(d) Write a note on microwave solid state devices for (1) low noise amplification and (i) high
power ampli fication.

10
10, Write short notes on any four:
10x4
(&) Fhase Locked Loop and its application
(k) Deccaand Navigational aids (c) Iagnetrons
(d) Satellite Communication =) AT and DiA Converters
(f) Iicrowave Antennas (g} FDMA and TDMA.
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