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1. {a) Mame three acceptor and three donor matenals for doping of a semiconductor, Draw, roughly
to scale, neat and labelled energy band diagrams for a metal, an ntype semiconductor and an
insulator, at room temperature.

(k) Ciefine the terms £, f5 and fr as applied to a transistor and establish the relations between

them.

() Define the term ), as applied to a coil, in tertns of energy, and use the same to derive an
expression for the () of a coil which can be represented as a parallel EL combination, at a
frequency £

{d Sketch the functions
tuit), (=Tult), tu(t=T) and =Tu{T)
where uit) 15 the unit step function, and write down their Laplace transforms.

(el Aninductance 18 fabricated by winding N turns of wire around a circular iron core of cross-
sectiona area A perneability Woand mean length It camies a current I What do vou mean
by term ‘mean length’? Write expressions for the mom £ the reluctance of the coil, the flux
linked with each turn ofthe coil, and the inductance of the coil.

(f) From a log of 5 mF, 200% capacitors, how would you construct a 10 wF, 1,000 WV capacitor
using the minimum number of 5 WF capacitors?

=y Explain how the low frequency 3 db point of an-amplifier can be measured by square wave
testing.

{h) Explain, with ablock diagram, how the average speed of an object can he measured by using
two photo cells with associated electronic circuits so that the indication 15 digital.

2. {a) What do you mean by ‘saturation’ of a transistor? In the circuit shown i Fig Q) 23
determine Vg to saturate the transistor. Assume Vigee = 0.1 WV, Vi = 0.6 Vand hgg = 500

+12
K

(b} State and prove Miller's theorem. Apply 1t to umlateralize the hybndx equivalent cromt of a
common emitter amplifier with a resistive load. State clearly the assumptions involved.

3. {a) Synthesize one BL and one RC netword to realize the open arde voltage transfer function
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Justi & your answers fully.
{h} Fig 0.3 hi shows at two-port dewice called the gyrator whose short-circutt admittance matrix

e 5

Show that the two two-ports of Fig. 3 Q. 3 bt and Q 3 b are equivalent. Find L.
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4. {a) An air-flled coamial cable has inner and outer conductors of radu a and b The primary
constants of the line, per umtlength, axe given by

C’=2J'r5:,ffn£ R= 1 [l+1—]

o daad\a b
&
L=y 2 Ggaon
ar

What do o and & 1n the expression for R stand for? It 13 known that at the frequency of

operation £ 2afl>E. Find approxmate expressions for the characteristic impedance Zy and
the attenuation per unit length ofthe line Show that the Latter 13 a minimum when

bk &
—In—=1+—=
a o« &
)] Let alosdess transtrission line of length [and characteristic tnpedance Zo be terminated in a

load impedance ZL. Let distances be. measured from the load and 1.e let ==0 correspond to
the load end and ==/ correspond to the source end. &lso, let WV denote the amplitude of the
incident wave at the source end. Show, from first principles, that the total voltage ¥V a any
point x of the line 1z @iven by

_ zylé._.i"ﬂ |[
21+ 2y

14 Z;cos 8x+ jEgsn ,.:S’x)

where 15 the phase constant of the line,

5. {a) Explain, with a bhlock diagram, how A0 conversion can be achieved by using an analog
comparator, a counter, a DFA converter and an appropriate gate circut.

ettt Wwwstudents_uv|dha|n



studentsuvidha.in/
studentsuvidha.in/

(b} Show that the inductance Lix and 1ts equvalent series resistance 1y can be measured wath the
circuit shown in Fig. Q. 5h. Indicate, dearly, the followang:

1) In the measurement, should the voltmeter reading be maximized or mimmzed?

i)  What 1z {are) to be varied to achieve (1) oscillator frequency, C, R or a combination
ofthem?

1) If more than one parameter 15 to be varted in (1) what 15 the sequence of variation?

A
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é. {a) A parallel plate capacitor has plates of surface area 0.01 m’, which are separated by a
%istant:e of 0.005 m 1n air. Calculate the capacitance, siven that permithvity of airis 8 9x107
Fim.

A slab of pyrex glass of dielectric constant 5.6, which just fill s the space hetween the plates,
iz slid hetween them Determine the change in capacitance.

Let the capacitor with air dielectric be charged to 100 V and disconnected from the charging
source. Mow, if the pyrex glass 13 inserted hetween the plates, how does the voltage change?
What 15 the percentage change in the stored energy?

{h} Let Zis) he an RC impedance, where s=otjw 13 the complex frequency. Draw sketches of
possihle varation of Z(og wath o

From amongst the four impedance functions given below, pick up the one which qualifies as
EC, and give its Foster I and caner 1] realizations.

sl':s+2) sl[s+1:l |[5‘+1:l|[.’:'-‘+3:] |[5‘+2:l|[.5‘+3:l.
[s+1:||[s+3:l’|[s+2:l|[s+3:l’ sl[s+2:l | sl[s+1:l

7. (4] Consider a linear, centre-fed, dipole antenna of half length § radiating a wave of wavelength

A Sketch the current distribution in the dipole and itz radiation pattern for each of the
following cases:

@ <005
G) 1= 0.25
Gi) =05
Gv) L= 2/
o) 1A=3M4

(k) Explain with necessay bhlock diagrams and equations, how the following performance
characteristics of a medium wave AL transmitter can be measured:

(1) percentage modulation (1) power output.
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SECTION A

The h-parameter odel of atransistor amplifier connected as a common-ermitter amplifier for
low frequency small sgnal operation iz shown in Fig below:

Derive expressions for woltage gain, current gain, input inpedance. Output admittance and
power gain. Find the ahove quantities for the above circuit. Given: hin =k = 100 ohms, hiz =
he=25x% 107 hyy by = 50; hyy =hp = 25 mucroampsfrolt; B = 1000 ohins, Zr=1600 ohms
{res stive).

Discuss qualitatively the various arrangements used for hias stahbility and their effectiveness
and otherwise.

Develop an expression for the stability factor for a collector to base hias arrangernent. Also
explain how the collector to base bias circuit wall stabilize the operating point for variations

of .

Derive an expression for output woltage for a low-pass R-C filter when an input pulse 13
applied. Ohtain an express on for rize time in terms of 3-db cut-off-frequency.

If the R-C time constant of a high-pass dreuit 1s made increasingly smaller in companison to
the duration of the input wavefortn, is the width of the output pulse increased or decreased?
Cive analytical reasons for your answer.

A single pulse shown in Fig 2(a) 13 applied to the circuit Fig 2(b) at t=0. If the initial voltage
on the capacitor © 15 —20 volts, wath polarity shown in Fig. 2(b), evauate the complete output
response. Make reasonable approzimations and state them clearly.

BE ) P 20

Explain the princple of operabon of a Forward Swatclhing Regulator and obtain the
expressions for inductance and capacitance used in the regulator. Choose Loand C 1n such a
way that the peak vanation of current through L do not exceed 20% of average walue of
current through it
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(b} A series dissipative regulator has an output voltage of 30 wolts a a rated load current of 10
atnps. [ the stand-by current be 500 milliamps, calculate the efficency of the regulator when
the input voltage 15 (1) 33 wolts (11) 43 volts.

4. (4] Dewelop the Boolean egquations for 2 input and 3 input MOR gates giwing suitahle syimhbols
and tables.

i) Explain De Morgan's first theorem using circuits of NOR gate as well as AND gate with
inverted inputs. Give the relevant tables.

Using NAND gate and OF gate wath inverted inputs, explan De Morgan’s second theorem.

() Discuss in details, the working of full-adder logic circutt and extend vour discussion to
explan abhinary adder that can be used to add two binary numbers

5. (&) State and explain Nyquist stahility criterion in feedback control system, taling a specific
example and giving relevant sketches.

(k) Explain Hurwitz stahility criterion for determining stability.
The characteristic equation of a fourth order system 1s
st 8+ 1 B Ls+5 =0
Find the stability of this system.

{c) Take an R-C filter network and develop apolar plot ofits sinusoidal transfer function to show
thatitis a sernicirele.

SECTION B

fi. (4] Explain giving Applegate diagrams, the princple of welocity modulation used in Douhle-
resonator Klystrons as well as Reflex Klystrons.

i) Cive a complete analysis to obtan the relationship between accelerating and reflector woltage
required for osallations 1n a Reflex Elystron, stating clearly the assumptions made Hence
explan how only discrete walues 0 reflector voltage can produce osallations.

{c) Describe deatly, giving relevant sketches bhow Magnetrons can be turned state also the
extentin percentage to which the frequency can be varied.

7. (&) Starting with mawell’s field equations and wawve equations develop expressions for the
various electric and magnetic field intensity components for a TE mode of propagation in a
perfectly conducting hollow rectangular waveguide, Assutne that the guide has a width ain
hez-direction, and height b in the v-direction, with energy propagating in the z-direction.

(b} Hence obtain expressions for field intensity components for the dominant TE mode and also
expressions for the phase constant, cut-ff frequency, welocty of propagation and guide
wavelength.

& Write detailed notes, but to the point, on the following

(a) Idagic Tee

(k) Directional couplers along with the mode of propagati on

() BEolotneter Bridge

(d) Idetallic lens and the shape of profile of metal strips used in lens for mi crowave worldng.
a, {a) Starting with fundamentals develop the radar - range equation, underidealizsed conditions.

(b} Explain briefly the factors which influence the radar-ran equation specially taking the effect
of noise into consideration. Ohtan the modified equation for mamimum range taking the
effect of them all noise.

{c) Explain Doppler effect and describe how this effect 15 used in MTI radar.
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10. Discuss any five ofthe following wath detaled but precise motes:
{a) Satellite communicat on
{h} Shanon-Hartley relationship pertaining to the channel- capacity in communication systems
(c) Type of modelation used for colour TV giving reason
(d) Bridge Duplex Telegraphy

(el Dial tone and Busy tone circuits used in telephony
(f) Optical fibres and the reasons for its use in tele-communicati ons
=y Cattier curtent and itz use in telegraph and telephone communicatons.

ettt Wwwstudents_uv|dha|n



studentsuvidha.in/
studentsuvidha.in/



