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JAWAHARLAL NEHRU TECEHNOLOGICAL UNIVERSITY HYDERALAD

i B Tech IV Year Semester ‘Examinatipins; November/December - 7016

MICROWAVE ENGINEERING
(Electronics and Communication Engmeermg)
Max. Marks: 75
This question paper contains two parts A and ‘B. Part A i is compulsory which carries
25 marks Answer all questlons 1n Part A Part B con51sts of 5 Unlts Answer any one

PART- A
(25 Marks)
l.a) _ Calculate the group and phase velocities for an angle of incidence of 33 [2]

by §‘:;Explam hoiv-the excitation §f rhodes is donelir fectangular wanidguide? i)

¢) WhatisQ Factor? o "'['2]

d)  Write short notes on Waveguide Irises. [3]

e)  What are the limitations of conventional vacuum tubes at microwave frequencies? [2]

f)  What is the principle of working of*Backward Wave Oscillator? [3]

g). .. What are the. disadvantages of strapping? .. ...~ .. . 2]

H) A magnetro‘r’i‘has a cathode 'r'a'dms of 2.5 mrrf"ahd an anode rac‘hus of 5 mm. What 1s the
cut-off potential if a 0.27- Whb/m? magnetlc held is apphed° [3]

™i¥* Whatis Q of a Cavity Resonator?: «#> i P (2]
j)  Why the S-parameters are used in mlcrowaves? ' ' [3]
,,,,,,,,,,, PART L L
(50 Marks)
2.a)  Discuss the significance and advantage of dominant mode in rectangular waveguide.

b) A rectangular waveguide with a width of 4 cm and a height of 2 cm is used to propagate

v an electromagnetic wave in the TE10 mode. ‘Determine' the wave impedance phase

N velocrty, and C'roup velomty:,of the wavegmd_ej fot'the Wave]en'gth"of 6 cm. [5+5]

3.a) Dlstmgursh between TE and TM modes of the propagation in rectangular wavegmde.

b) A wave of frequency 6GHz is propagated in a parallel plane waveguide separated by
3cm. Calculate i) the cut-off wavelength for the dominant mode. ii) Wavelength in the
wavegmde 111) the group and phase Velocmes 1V) Characterlstrc wave lmpedance [6+4]

4.k) A 20mV 31gnaT is fed to the séfies arm of a Iossless Maglc Teé’junctron Calculate the
power delivered through each port when other ports are terminated with a matched load.

b)  Explain coupling probes and coupling loops. [4+6]

OR
5.a) ...Explain the working of a two- -hole directional coupler with a neat diagram and derive the
{izexpresswn for the coupling arr;d d;rectwlty of & Ewo hole dlrec:tlonal coupler. iii..
b)  For a directional coupler, the incident power is 550 mW. Calculate the power in the main

and auxiliary arm. The coupling factor is 30 dB. [6+4]
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"‘:Explam n detaﬂ bunchmg prdcéSs and obtam expresslon for bunchmo parameter i a two

cawty klystron. [10]
OR

The parameters of a two- cavxty klystron are given by Vi = 900 V, f = 3.2 GHZ and

Derive the Hartree anode Voltage equation for linear magnetron.

A normal circular magnetron has the following parameters: Inner radius 0.15 m, outer

radius 045 m, Magnetic ﬂux density 1.6 milli webel/m‘ (i) Determine Hull cut-off

' ::,::3S 4000 V. P ; F6+4]

......

OR
Explain Gunn Effect using two-valley theory? Also explain several modes of operation

and applications of Gunn diodes.
Give the cla531f1cat10n of sohd state microwave devices. [6+4]

..................
.........................

' :'::Fmd the S matrrx for a matched fsolator havmg i insertion 1055 of 0.5dB and 1Solat10n of

25dB. _
Explain the S-matrix representation of a multiport microwave network and its
significance. [4+6]

OR ......

ha)i . Describe thie blacks of microwave bench and-their, features. i :
“Calculate thé VSWR of a transmission system operating at "5 GHz. TEm modes is

propagating through the waveguide of dimensions 4.0 and 2.1 cm respectively. The
distance between two successive minima is [.5 mm. [7+3]

.........................
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