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PAPER - I | | I

-2008-2009

- Time : 3 Hours
Max. Marks : 100
Tms paper contains three Parts. '

Part - A : Contains 30 questions of 1 mark each. All questions in this Part are ‘compulso:'y.
' This Part carries a total of 30 marks. _
Part-B: Contains 5 questlons, out of which three questions are to be answered This part
carries 2 total of 30 marks.

Part - C: Contains 7 questions, out of which four questions ‘are to be answered. This Part
' carries a total of 40 marks. '

PART-A

Q.1. Answer all the following questions : o (30x1)
(A) Choose the most correct answer : '

(i) Zener breakdown diodes have
(a) p051t1ve temperature coefficient
(b) negative temperature coefficient
(c) a breakdown voltage that is independent of temperature
(d) None of these

4

i) A CE amphfier has an -upper 3db frequency of 20 kHz. If two such stages are cascaded
together, overall upper 3db frequency becomes : o

(a) 30 kHz (b) 13 kHz (c) 40 kHz _ (d) 10 kHz

(iii) In order to make SCR off , it is necessary to make
(a) anode voltage of reverse polarity '
- (b) anode current less than the holdmg current
(c) gate current zero :
(d) anode voltage less than the break over voltage

(M



(w) In an amplifier, the power output is 2W at SkHz, and 0.5W at 50 Hz. If the input power is
constant at 10 mW, what.is the variation(approx.} of power gain in dB at two frequencies ?

(a) 6dB (b) 8dB - (c) 3dB (d) 16dB

(v) A'seri_es‘c_i_rcuit containing passive elements has the follbwing current and applied voltage
V=200 sin (2.000 £ + 50°), i =4 cos (2,000 1 + 1329
The circuit elements |
{a) must be resistance and -capacifance
(b) must be'lre.siste.mce and inclﬁctance
(c). _rnus't be inductance, capa;itance and resistance

(d) could be either resistance and capacitance or resistance, inductance and capacitance

(vi) For measuring voltages in the electronic circuits, VTVM is preferred to conventional meter,
because conventional meters

(a) are {:ostly | (b) are less .portable

(c) are not precise (d) load on the circuit

(vil) A radio frequency signal contains the followmg three frequenmes
850kHz, 865kHz and 875 kHz
In order to amplify this signal, which of .the following amplifier should be selected ?
(a) push pull anipliﬁer | ~ (b) wideband amplifier '

(c ) audio frequency amplifier o o (d) 't_m_led-'-vdltage amplifier

- (viii) The main advantage of TWT over klystron is ‘
(a) Higher bandwidth ' (b) Higher gain

. () Higher fre'quency : _ (d) Higher output

(8



(ix) According f_o De Morgan’s second theomﬁ
~ (a) A NAND gate is always complementary to an AND gate
(b) An AND gate is e_qﬁivaleﬁt to a bubbled NAND gate
(¢) A NAND gate is equjvaleht to a bubbled AND gate
{d) A NAND gate is equivalent to a bubbled OR gh_te

(x)  The large signal bandwidth of an Op-amp is limited by"

(a) its slew rate speciﬁcatior_l . (b) its gain bandwidth product
(c) CMRR ' : ' ~ (d) Nope of these

(xi) -As compared to 16 bit microprocessors, 8 bit .microprocesso,r,s are limited in
(a) speed (b) direct addressable memory

(c) data handling capability (d) onlya&c

(xil) In a current series negative feedback amplifier, the output resistance R & input resistance R

respectively
(a) increase, increase (b) increase, decrease
-{c) decrease, increase (d) decrease, decrease

(xiit) Shifting a register to left by 1 bit position is equivalent to
(a) Division by 2 . - " (b) Multiplication by 2
(¢} Addition by 2 _ _(d) Subl:racﬁon by 2

(xiv) Which layer of ionosphere is least significant .'frorn the point of view of h.f propagation? |

(a) | F,- layer (b F, - layer " {c) E- layer " (dy D - layer
(xv) Crossover distortion in class-B push-pull amplifier can be overcome by

{(a) operating it in class-C ' . (b) operating it in class-AB

{c) using a low leakage _transfor_rne.r - (d) operating it in class-A

®



(B) State whether True or False :

(xvi)_ Lower the noise ma_rgin, better the'logic circuit.

(xvil) * First order active low pass filter can also act as an integrator.

(xviii) Microwave antennas have low mput impedance.

(xix) Higher the frequency of the satellite or earth statmn transmmer closer the satelhtes can be spaced
without interfering with each other.

(xx) ~ Slew rate of an amplifier limits its small signal bandwidth.

{xx1} NOR gate is equwalent to an AND gate with its 1nputs mverted

(xxii) The storage bandwidth of an analog storage oscilloscope is du‘ectly propomonal 1o its writing
speed.

(xxili) The voltage gain of 2 transistor amplifier. is a constant quantity mespcctlve of load re51stance

) Fill in the blanks :

(xiv) A rectifier circuit has load resmtance R It uses a capacitance filter having capacitance C. For low

~ ripple in the output, the value of RC should be ... e e

(xxv} A_-_dua_l trace CRO has ......ccooeens. e e aes nos. of time-base circuits.

(xxvi) The ransmission loss for a 3 GHz microwave system is 130 -dB over a certain distance. I
frequency is doubled the transmission loss will be ceeee s eeeeeeseen s s s .

(xxvii) A noise less amplifier’s NOISe FIGUTE I8 ...ooooemrrisssssssicrrrinnecenerrrissinsinn '

(xxviii) A darlington pair is used for ... S ——

' (xxiX)

(xxx)

L

A loss less line of characteristic impedance Z, is tc_rmiﬁate_d in pure reactance of — j Z, value
©UVSWR S eoenenenrennensnee s .
A full adder can be made out of two half adders and an ..o gate.

(10)



Q.3.

( Q4.

Q5.

Q.6.

(a)

(b)

@

(b)

(a)

(b)

to 2 kHz. Write the expression for the new modulated signal 5
A 300 kW carrier i simultaneously modufated by two audio waveg with percentage of modulation
of 50 & 60 TeSpectively. What is the tota] sideband power radiated ? 5

Find out foHowmg parameters of such a fibre

() Critical angle of ‘the fibre, R _ _

(i)  Numerica] aperture. ' . 5
A CRT has an anode voltage of 2000V and paralje] deflecting plates 2cm long & 5 mm apart,
The screen is 30 cm from the centre of the plates. Find the input voltage required to deflect
the beam through 3 cm. The input voltage is applied to the deflecting Plates through amplifiers
having an overa]| gain of 100, : 5.

Stage Power Gain Noise Figure

1 10 2

2 25 4

3 30 b

Calculate the power gain, noise figure{ in dB),and noise temperature for the entire amplifier,
assuming matched conditions. (Ambjent femperature is 17°C) (5)



(b)

(i) - A differential amplifier with a common mode input of 500 millivolts & a difference _mode
input of 30 millivolts has an output of 5 millivolts due to common mode input and 3 V
due to difference mode input. Find the difference mode & common mode gains. Find also

~ the CMRR. ' S . o _ (3)

(i) An operational arhplifier is to be built with its internal resistance of 10 k & . What should

be the value of feedback resistance if it acts as a multiplier with a factor of 10 7 (2)

PART-C _

(Answer any four questions)

Q.7. (a)
().
QS {a)

 (b)
Q9. (@

(b)

o " .10.(3)

: Explain' with the help of a block diagram, the working of a phase locked loop. Define & explain

its capture range & lock range. How a PLL can be used as'a FM. demodulator. (3+4)
How Operational amplifiers can be used as integrator, differentiator and active filter 7 (3)

What is a Constellation diagram? Draw vector diagrams to fepresent BPSK & QPSK signals.

In what respect a QPSK is superior to BPSK method of digital modulation ? (2+1+42)
Describe the working principle of Reflex Klyswron oscillator & explain the phenomenon of
bunching of electrons. : ' : - (3+2)

Explain briefly the mechanisms of propagation for the threé common mode of radio propagation.

(5) - ) - _ :
Define .the Skip distance, and show how it is related to the maximum usable frequency. .
' (2+3)

‘What are the different methods for biasing a transistor ? 'EXplain with the help of circuit diagram
“the “voltage divider bias-method for a n-p-n transistor. T, (3+2)

(b) Explain class D amplifier. Why is a class D amplifier is more efficient than a class.C amplifier ?
. | | (3+2)
< Q.11:(d) What are the advantages of Optical fibre commuriications? Briefly explain how a signal passes
: ~ through an-optical fibre. What is-a laser 7 - _ _ _ _ (B+3+1)
~ (b) Explain how look angles of Satellite are calculated from a given point on earth? - (3
- Q.12.(a) Differentiate between a Microprocessor & a Microcontroller. o
' (b) What is the function of Stack in a microprocessor. Explain Stack pointer & Program counter. -
(c) - Explain the different addressing modes in a TILCT OProcessor. _ (2+4+4)
Q.13. Write short notes on any two of the following : _ o (5+5)
(a) Three phase full wave rectifier. - ' ' '
(b) Analogue to digital converter.
(c) Space wave propagation.
(dy Travelling wave tube.
(e) SCR

- (12)



