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Note: - Question No. 1 is compulsory.

1

2. Out of remaining questions, attempt any three @ ques
3. Assume suitable additional data if required. = .

4. Figures in brackets on the right hand s1de mdxeate full marks

L. (A) State Central limit theorem and give its mgmﬁcance -

(B) State the three axioms of probability. ' “
(C) State and explain Bayes Theorem. < i : ;. NS
(D) Define Power spectral density and prove any two propert;es PR
(A) Prove that if input to LTI system is W.5.8 then the output is- also W s s 4
(B) In a factory, four machines 4, Az, and A ﬁfoduce 35%, ‘ 10% 25%
and 30% of the items respectlvely The; percentage of defectlve 1tcms produced
by them is 3%, 5%, 4% and 2%, respecnvely ‘An 1tem is selected at random
(i) What is the probability | that the selected item ; ‘111 be. defectwe‘?i- AR
(ii) Given that the item s clefectlve What 1s the probablhty-lthat it was produced
by machine 4,? g L iy
The joint probablhtydensﬁy functmn of.two random vari

Deﬁ,ne d:sére_:te and contmuous random variables by giving examples. Discuss
the properﬁes‘ of dxsmbutnon function.

A ra.ndam anahle has= the. fo}lomng exponential probability dens1ty functlon
i\

_

_* 4

State and prove Chapman—Kolmogorov equation.
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(1) Question No. 1 is compulsory. s
(2) Solve any three questions from the remaining five. 2
(3) Figures to the right indicate full marks

(4)  Assume suitable data if necessary and mention the same in answer sheet.

Explain the Hazards of Electromagnetic Radiation. - :' _.

Explain the radiation mechanism of antenna with smgle w:re system

Explain the use of Richard transformation and Kurodas Identlty 1nRF1

filter design

Derive an expression for array of two 1sotrop1c sources w1th same
amplitude and in phase. SOOI -

Explain the RF behavior of resrstor capacltor and mductor
Discuss the design procedure for ﬁlter usmg 1mage parameter method

Design a maximally flat LPF w:th a cut off frequency of 2 GHz The

generator and load |mpedanee is’ 50 Q wrth 15 dB msemon loss at
3GHz with dlscrete LC components ) Fradot

Derive an expressnon for array factor of N element lmear array, where
all elements are equally fed -and spaced Also find the expressron for the
position of prmclple maxnna nulls and secondary maxuna g

A radio lmk has 15 watt. lmnsmltter connected to ‘an antenna of 2.5
mzeffect;ve aperture at 5 GHz. The recewmg antenna has an effective
aperture of 0. 5 m? and is located at al5 km line of sight distance from
transmxttmg antenna. Assume }ossless antcnnas Find power delivered

10 the reccxver

; Denve an cxpresswn for E ﬁeld and H ﬁeld of infinitesimal dipole
'antenna : Tt

: What is folded dlpole Antenna‘? Draw its typical structure and

explam workmg mechatusm Grve :ts advantages.

:What is Dolph- Chebyshev army" Explam the steps involved in design

of Dolph—ChebysheV array

S Write short notes

o (a) Ground effects on Antenna
(b) Log periodic Antenna
(c) Loop antenna -

(d) Hom antenna
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Altenuation versus normmhazed liequency for maximally fat filiee prottypes.
Adapled lrom G L. Wy haey, L. Young, and 12, M. 1 Tungs, Sficomeane Fitrers, Furpedance-
Mavcting Nemwerts, and ¢ anpling Swuctures, Artech House, Dedbuns, Muss., 1980, wath
pertnssm,
’ ;

Element Values for Maxioally Flat Low-Pass Filter Prototypes (o =1,

@ = LA = e 10}

Noosm n £ £4 25 &6 2 28 £9 210 &
120000 1.0000

2 LM 14142 10000

30000 2006 10000 | (000

4 07654 1RATR 18478 0.7654 T

506180 LAIR0 20000 LIS 0.61%0 10000

6 05176 34142 19318 19318 14142 03176 10000

T OS50 12470 18019 20000 1.8019 L2470 94450 1.0000

503902 1IN L6629 196IS 1.9615 16629 L0 03902 10000

9 03473 10000 15321 18794 20000 L8794 15321 L0000 03473 1.0t

10 03129 (4080 14142 | 7820 U754 19734 17820 141492 QU080 031 1.0000
—_—
Semice: Repnnted fiom €, 1., Marthaes, [ Young, and £, M, 1 Jones, Micendinve Falip, hmmfum-.r-ﬁfmrhin_w

Semenrks, and Coupling Sl taes, Attech House, Dedham, Mass., 1980, with PIANSS ).
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Question No. 1 is compulsory.

Solve any three questions from the remaining five.

Figures to the right indicate full marks. ;

Assume suitable data if necessary and mention the same in answer sheet.

Attempt any 4 questions:

Draw a neat circuit of half wave precision rectifier. Draw its input and output
waveforms.

Draw a neat circuit with all the component values of mono-stable multivibrator
for timer application using IC 555 to obtain a pulse width of 1.1 ms. Take timing
capacitor of value 1 pf.

Draw a neat circuit of Current to Voltage converter. Give its output expression.

Draw the functional block diagram of 1C 723.

Draw the internal structure of IC 7490 decade counter. Draw its timing diagram.
Draw a neat circuit diagram of RC phase shift oscillator using op-amp. Derive
its frequency of oscillation. What are the values of R and C if its frequency of
oscillation is 1 kHz? -

Draw a mod-10 counter using IC '?493 Draw its timing diagram.

With the help of a neat diagram and voltage transfer characteristics explain the
working of inverting Schmitt trigger. Derive the expressmns for its threshold
levels.

Design a voltage regulator using IC 723 to give Vo =4V to 32 V and output
current of 2 A.

Draw the circuit diagram of a square and triangular waveform generator using
op-amps and explain its working with the help of waveforms. For variation in
duty cycle what is the modification needed in the circuit.

Design a second order Butterworth high pass filter for cut off frequency of 1

kHz and pass-band gain of AF=2.

What is an instrumentation amplifier? Draw a neat circuit of an instrumentation
amplifier using 3 op-amps. Derive its output voltage equation.

With the help of a functional block diagram explain the working of voltage
regulator LM317 to give an output voltage variable from 5 V to 10 V to handle
maximum load current of 500 mA.

Write short notes on: (Attempt any two)

Various parameters of op-amp.

IC 74181 Arithmetic Logic Unit.

Power amplifier LM380.
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