
MSCPH-09

June - Examination 2019

MSc (Final) Physics Examination

Microwave Devices and Communication Systems

‘mBH«$mo Va§J ¶w{º$¶m± VWm g§Mma {ZH$m¶

Paper - MSCPH-09
Time : 3 Hours ]	 [ Max. Marks :- 80

Note:	 The question paper is divided into three sections A, B and C. 
Write answers as per the given instructions. In case of any 
discrepancy, the English Version will be final for all purposes. 
Check your paper code and paper title before starting the 
paper. Calculators are not allowed.

{ZX}e :	 ¶h àíZ nÌ "A', "~' Am¡a "g' VrZ IÊS>m| ‘| {d^m{OV h¡& àË¶oH$ 
IÊS> Ho$ {ZX}emZwgma àíZm| Ho$ CÎma Xr{OE& {H$gr ^r {dg§J{V H$s 
pñW{V ‘| A§J«oOr ê$n hr ApÝV‘ ‘mZm Om¶oJm& àíZ nÌ ewê$ H$aZo go 
nyd© àíZnÌ H$moS> d àíZnÌ erf©H$ Om±M bo& Ho$bHw$boQ>a H$s AZw‘{V 
Zht h¡&

	 Section - A	 8 × 2 = 16
(Very Short Answer Questions)

Note:	 Answer all questions. As per the nature of the question 
delimit your answer in one word, one sentence or 
maximum up to 30 words. Each question carries 2 marks.
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	 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e :	 g^r àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo àíZmZwgma EH$ eãX, 
EH$ dm³¶ ¶m A{YH$V‘ 30 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 
2 A§H$m| H$m h¡&

1)	 (i)	 What do you mean by "Transmission Line". 

		  g§MaU bmBZ go AmnH$m ³¶m Vmá¶© h¡?

	 (ii)	 What is the value of the product of group velocity and 

phase velocity of a signal propagating in a waveguide?

		  EH$ dodJmBS> ‘| g§Ho$V Ho$ H$bm doJ d g‘yh doJ Ho$ JwUZ’$b H$m ‘mZ 
{H$VZm hmoJm?

	 (iii)	 What is the full form of TEM mode?

		  TEM {dYm H$m nyU© ê$n ³¶m h¡?

	 (iv)	 What is the value of element S13 of scattering matrix of 

E-plane tee?

		  E ßboZ Q>r H$s {djonU ‘o{Q´>³g Ho$ Ad¶d S13 H$m ‘mZ ³¶m h¡?

	 (v)	 "BARITT" diode is much less noisy than IMPATT diode." 

Is this statement true?

		  IMPATT S>m¶moS> H$s VwbZm ‘| "BARITT" S>m¶moS> ‘| H$‘ noisy hmoVr 
h¡, ³¶m ¶h H$WZ gË¶ h¡?

	 (vi)	 What is the frequency range of Microwave Band "L"?

		  ‘mBH«$moVa§J ~oÊS> "L" H$s Amd¥Îmr namg {H$VZr h¡?

	 (vii)	Draw the "Normal Mode" radiation pattern of helical 

antenna.
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		  g{n©bmH$ma EpÝQ>Zm Ho$ {d{H$aU à{Vê$n H$m àgm‘mÝ¶ {dYm H$mo 
~ZmBE&

	 (viii)	What do you mean by "PRT" for radar system?

		  aS>ma {ZH$m¶ Ho$ {bE "PRT" go Amn ³¶m g‘PVo hmo?

	 Section - B	 4 × 8 = 32
(Short Answer Questions)

Note:	 Answer any four questions. Each answer should not 
exceed 200 words. Each question carries 8 marks.

IÊS> - ~
(bKw CÎmar¶ àíZ)

{ZX}e :	 {H$Ýht Mma àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 
200 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 8 A§H$m| H$m h¡&

2)	 What do you mean by E-Plane TEE? Draw the equivalent 

circuit of E-plane-TEE. Write the scattering matrix of E-plane-

TEE.

	 E Vb Q>r go Amn ³¶m g‘PVo hmo? E Vb Q>r H$m Vwë¶ n[anW ~ZmAmo&
E Vb Q>r H$s ñHo$Q>[a§J ‘o{Q´>³g {b{IE&

3)	 What do you understand by directional coupler? Draw the 

diagram of two hole directional coupler and also explain its 

working. Also give the expressions for coupling factor and 

directivity.

	 {X{e¶ ¶w½‘H$ go AmnH$m ³¶m A{^àm¶ h¡? {Û-{N>Ð {Xer¶ ¶w½‘H$ H$m 
{MÌ ~ZmAmo VWm BgH$s H$m¶©àUmbr H$mo ^r g‘PmBE& ¶w½‘H$ JwUm§H$ d 
{XemË‘H$Vm (S>mBaop³Q>{dQ>r) Ho$ ì¶§OH$ ^r Xr{OE&
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4)	 Draw the equivalent circuit of parallel loading tunnel diode. 

Also obtain the gain of the tunnel diode for this. What will be 

condition for this system to go into oscillation?

	 g‘mÝVa bmoqS>J gwa§JZ S>m¶moS> H$m Vwë¶ n[anW ~ZmAmo& BgHo$ {bE gwa§JZ 
S>m¶moS> H$s bpãY àmá H$amo& Bg n[anW Ho$ XmobZ ‘o§ OmZo H$s eV© ³¶m 
hmoJr?

5)	 What do you mean by Travelling Wave Tube (TWT)? Draw the 

slow wave structure of TWT. Obtain the expressions for phase 

velocity, group velocity and delay ratio for this system.

	 Q´>odqbJ Va§J Z{bH$m go Amn ³¶m g‘PVo hmo? TWT H$m ‘ÝX Va§J 
ñQ´>³Ma H$mo ~ZmAmo& Bg {ZH$m¶ Ho$ {bE H$bm doJ, g‘yh doJ VWm {dbå~ 
AZwnmV Ho$ ì¶§OH$ àmá H$[aE&

6)	 Explain the principle of Balanced Modulator? Obtain the 

expression for modulate output of Balanced Modulator.

	 g§Vw{bV ‘moSy>boQ>a H$m {gÕmÝV g‘PmBE& g§Vw{bV ‘moSy>boQ>a Ho$ ‘moSy>{bV 
{ZJ©V H$m ì¶§OH$ àmá H$[aE&

7)	 Compare the Amplitude and frequency modulation for given 

sinusiodial modulating signal. Give the comparision in terms 

of Noise effect, Modulation index and Average power.

	 {XE JE Á¶m ‘mSw>{bV {g¾b Ho$ {bE Am¶m‘ VWm Amd¥{Îm ‘mSw>boeZ H$s 
VwbZm H$s{OE& ZmoBO à^md, ‘mSw>boeZ, gyMH$m§H$ VWm Am¡gV e{º$ Ho$ 
nXmo ‘| VwbZm H$s{OE&

8)	 Explain the structure of Yagi-Uda Antenna. Also draw the 

optical equivalent diagram and Radiation pattern of a three-

element Yagi-Uda Anetenna.



637

MSCPH-09 / 100 / 6 	 (5)	

	 ¶m{J-CXm EpÝQ>Zm H$s ~ZmdQ> H$mo g‘PmBE& BgH$m àH$mer¶ Vwë¶ {MÌ 
VWm ¶m{J-CXm EpÝQ>Zm (3 Ad¶d) Ho$ {d{H$aU à{Vén H$mo ~ZmBE&

9)	 What do you mean by Tracking Radar system? What are 

the different methods for angle tracking? Briefly explain the 

sequential lobing.

	 Q´>oqH$J aS>ma {ZH$m¶ go AmnH$m ³¶m Vmá¶© h¡? H$moU Q´>oqH$J Ho$ {bE {d{^Þ 
{d{Y¶m H$m¡Zgr h¡? AZwH«$‘ bmoq~J H$mo g§jon ‘| g‘PmBE&

	 Section - C	 2 × 16 = 32
(Long Answer Questions)

Note:	 Answer any two questions. You have to delimit your each 
answer maximum up to 500 words. Each question carries 
16 marks.

IÊS> - g
(XrK© CÎmar¶ àíZ)

{ZX}e  :	 {H$Ýht Xmo àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 500 
eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 16 A§H$m| H$m h¡& 

10)	 What do you mean by RADAR? Explain the Bistatic and 

Monostatic Radar Systems. Also explain the pulse repetition 

frequency and maximum unambigious range.

	 RADAR go ³¶m Vmá¶© h¡? {ÛñWo{VH$ Ed§ EH$bñWo{VH$ aS>ma {ZH$m¶mo 
H$mo gPmBE& nëg nwZamd¥{Îm Amd¥{Îm Ed§ A{YH$V‘ AZEå~r{J¶g namg 
H$mo ^r g‘PmBE&

11)	 (i)	� What do you mean by phase shifter? Explain the working 

of Rotary phase shifter.
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	 (ii)	� What do you mean by circulator? Draw the block diagram 

of circulator. Write the S-matrix of a perfectly matched 

loss less four port circulator.

	 (i)	� H$bm {dñWmnH$ go Amn ³¶m g‘PVo hmo? KyU©Z H$bm {dñWmnH$ H$s 
H$m¶© {d{Y H$mo g‘PmBE&

	 (ii)	� gHw©$boQ>a H$m ³¶m Vmá¶© h¡? gHw©$boQ>a Ho$ ãbmH$ {MÌ ^r ~ZmBE& 
hm{Za{hV nyU©V¶m {‘bmn ¶wº$ Mma nmoQ>© gwH©$boQ>a Ho$ {bE S ‘o{Q´>³g 
H$mo {b{IE&

12)	 (i)	� What do you mean by Gain (G), Efficiency factor(k), 

Efficiency (η), Radiation resistance (Ra) of an Antenna?

	 (ii)	� What is Metal Lens Antenna? Give the advantages 

and disadvantages of this Antenna. Also draw the Horn 

feed Lens-antenna. Define the bandwidth of zoned lens 

antenna.

	 (i)	� EH$ EpÝQ>Zm Ho$ bpãY (G), XjVm JwUm§H$ (k), XjVm (η), {d{H$aU 
à{VamoY (Ra) go ³¶m Vmá¶© h¡?

	 (ii)	� YmVw boÝg EpÝQ>Zm ³¶m h¡? Bg EpÝQ>Zo Ho$ bm^ d hm{Z¶m± ~VmBE& 
hmZ© ’$sS> boÝg EpÝQ>Zm H$mo ~ZmBE& OmoZ boÝg EpÝQ>Zo H$s ~oÊS>Mm¡‹S>mB© 
n[a^m{fV H$[aE&

13)	 Explain the construction and working of Magnetron. Also 

obtain the Hull cut off magnetic equation.

	 ‘o¾oQ´>mZ H$s ~ZmdQ> VWm H$m¶©{d{Y H$mo g‘PmBE& hb AÝVH$ Mwå~H$s¶ 
g‘rH$aU H$mo àmá H$[aE&


