
bode No: 117FE L@
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

:" : :"': B. Tech"IV"Year I SemeStdi,Examinatiohs,.November/D-eeember - 2016 , , ..,, .:', MICROWAVE ENGII.'{EERING . :

(Electronics and Communication Engineering)
Time: 3 Hours Max. Marks: 75

Note: This question paper contains two parts A and B. Part A is compulsory which carries

25 marks. Answer all questions in Part A. Part B consists of 5 Units. Answer any one
, 'l , full question ff6m each unit: Fach question caiiies l0 marks and.may have a, b, c as

.sub questionS.'
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PART- A

Calculate the g1.oup and phase velocities for an angle of incidence of 330.

Explain how the excitation of lnodes rs done in rectangular rvaVeguide?

What is Q Factor?
Write short notes on Waveguide Irises.
\Vhat are the limitations of con\renlional vacuurl tubes at microwave
What is the principle of working of Backward Wave Oscillator'i
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lrequencies? [21

-"Whatarethe.disadVantageSofsrrapping?
I ':A magnetrog'li6s a cathode radius of 2.5 mm and"an anodc radius of 5 Lnrn.

cut-off potential rf a 0.27 -Wb/m2 magnetic field is applied?
i) What is Q of a Cavity Resonator?
j) Why the S-parameters are used in microwaves?
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(50 N{arks)
2.a) Discuss the significance and advantage of dominant mode in rectangular waveguide,

b) A rectangular waveguide rvith a v",idth of 4 crn and a height of 2 cm is used to propagate

an electromagnetic wave in the TEl0 rlode. Determine lhe ll,Ave rmpedance, phase. r,elocity, and groLrp velocity ol',the waveguide for thc wavelength ol6 cm. [-5+5]
OR

3.a) Distinguish betr,veen TE and TM rnodes of the propagation in rectangular wavegLride.

b) A wave of frequency 6GHz is propagated in a palallel plane waveguide separated by

3cm. Calculate i) the cut-off wavelen-qth for the donrinant mode. ii) Wavelength in lhe

waveguide. iii) the group and phase velocitres. iv) Chalacteristic u'ave impedance.[6+4]

A 20mV signit is fed to the .ser:ies arm of a lossless Magic Tee junction. Calcuiate the

power delivered through each port when other ports are terminated with a matched load.

b) Explain coupling probes and coupling loops. [4.6]

'll
b)

OR
Explarn the working of a two-hole directional coupler with a neat diagram and derive the

expression for the coupling and ciirectivity oI a two-hoie ciirectionai coupicr.
For a directional coupler, the incident power is 5-50 rnW. Calculate the power in the ntain

and auxiliarv arm. The couplin-q lactor is 30 dB. [6+al

PART-B



6, Explain in detail bunchin-e process and obtain expression forbunching paranreter in a tuo
i l0lcavity klystron. 

OR
7.a) The pararneters of a two-cavity klystron are siven by Vr = 900 V, / = 3.2 GHz, and

d = lO3 m. Determine electron velocity, transit angle, and beam couphng coefficient.

b t Explain the plinciple ol ri orkLng ol Travelling War e Tube. [3-71

8.a) Derive the Hartree anode Voltage equatior"r 1or linear magnetron.
b) A normal circular magnetron has the fbliorvrng parameter.s: lnner radius 0.i5 m, outer

radius 0.45 m, Magnetic flux density 1.6 rr-rilli weber/'tt-. 1i1 Detelmine Hull cLrt-off

:..,.Voltage(ii)DeterminetheHui.lcut-offma8netiCfluxdensityiftheboamvo1tage, r'is4000v. , .. r,'[6+4]

OR
9.a) Explain Gunn Effect using two-valley theory? Also explain several modes of operatron

and applicatrons of Gunn diodes.

b) Give the classificatron of solrcl state nricrorvave clevtces. 16++l

i0.a) Fincl the S matr-ir for a matched isolltor having an insertion loss of 0.5d8 and isolation of
25d8.

b) Explain the S-matrix representation of a multiport microwave network and its

significance. [a+6]
OR

11,a),. p.r.ribe the biocks of micrb*ave bench anO'itrelr features. ',i ,', ,' ' 
.

bl Calculare the VSWR of a transmission system operating at l5 GHz.TErl modes is

propagating through the waveguide of dimensions 4.0 and 2.1 cm respectively. The

distance between two successive rninima is 1.5 rnm. [7+31


