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Tirne: 3 hrs.

Seventh Semester B.E. Degree Exaurination, Aug./Sept. 2020
Microwaves and Antennas ,,.,,,,

,.i,i''Max. Marks: 80
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Note: Answer any FIVE full questions,,.i.hoosing ONE fall question from esch module,

, ,,..,Modute-l ,

Explain the operation of Reflex Klystron with the help of neat sketch.

A two-cavity Klystron operatbs at 5 GHz with a DC beam voltage of lOKV and 2mm cavity
gap. For a given inputRF voltage, the magnitude of the gap voltage is 100V. Calculate the

transit time at the cavity'gap, the transit angle, and velocity of the electrons leaving the gap.

c. Define standing wave'and standing wave ratio.

:: OR
2a.

b.
Derive .transmission line equations. (06 Marks)

A certain transmission line has a characteristic impedance of 75 +j0.0 lO and is terminated

in load impedance of 70 + j50O. Compute : i) reflection coeflicient ii) transmission
coefficient. (06 Marks)

Mention characteristics of Srnith chart with the help ofnecessary equations. (04 Marks)

3 a. Write short notes on :

i) Attenuator
ii) Phase shifters.

b. Explain the properties of S-parameters
impedance.

,fur junction of poits having common

OR
4 a. A 20 MW signal is fed into one of the collinear part I of a lossless H plane T junction.

Calculate the power delivered through each port when other ports are terminated in matched
,,load. (04 Marks)

b, 'Write the characteristici of Magic Tee. Also obtain scattering matrix for Magic Tee.
, ,, .', (08 Marks)

Write short notes on : Coaxial connectors and adapters. (04 Marks)

Module-3
5 a. A microstrip line is composed of zero thickness copper conductors on a substrate having

€r: 8.4 tan 5: 0.0005 ahd thickness2.4mm. If the line width is lmm and operated at 10

GHz, calculate :

i) The characteristic impedance ii) the attenuation due to conductor loss and dielectric loss.
(08 Marks)

b. Define the following :

i) Beam area

ii) Radiationrresistance
iii) Beam efficiency
iv) Radiation intensity. (08 Marks)
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a. obtain eflective aperture and directivity of a half,y:a dipole. (05 Marks)

b. Derive Friis transmission formula. ,iil i:: !1 ::' ''i'' (05 Marks)

c. obtain retationship;"*";ilt;;ctivtty anaiffiive aperture. ,,.- 
t' (06 Marks)

a. Define powertheorem. .-,ffi .. =,,,].,,,,,, 
(,4Marks)

b. Find the directivityoD' for tfre fofS#jng sources with radiationffidnsity'

i; u=u-rin'e,0 < e < n,0 5 g.-{2n ii) u: U-cos2o, o <6<i12,0 <$<nl2' (05Marks)

c. plot the field pattem Jor'u., mui, of two isotropic point s0urces with equal ampiitude and

,d

a. obtain tr,e rreragq# a linear uotf# 
"o',grt 

ri*,ropic antennas, satisfi the following

n: 5, d: 1,/2, 6qldi. .* . (06 Marks)

b. Derive u, 
"*pq"ssit& 

for radiation resistarie f l tlol electric dipole. (06 Marks)

;. Explain p.piffie of pattem multiplication With the help of suitable example' (04 Marks)

9

iil' -i::- :.::::::::i4ilr+

,,&.'lt = '"''M6dule-S *+''"'i'

a. compare"far fields of smatt toop{u4'ffno-lc aipoJe"t"lv::"' .,, l91Marks)
;. OUtuin an expression for radiation iesistance of a lo,Op-} nna. --,,,i.. ^ 100 wl,itlil

;. ;;;;6 ;:xpression &* thp field intensity ratig- in the aperture. p.14ue for a.parabolic

reflector. :1;-' .. .' 
'.-J! '""" (06 Marks)

.:. :'! oRt,,..., - ^ ,, 
'"..- ^ ^

10 a. Determine the len$L, H-plane ape4ur-e aud flare angles Oe.,and 0s of a pyramidal hom for

which the npl$e,',l erture aE: 10t',Th; hom is fed by a rectangular waveguide with TEro

mode. Let O : ti.Zl, l" the Eplane ana,O-e?Sl, in the H plane. Also find the directivity.

b. Oenne,4ifu geomerry. Explain practical desigr consideiitions for the monofilar axial mode

hehcfufr€nna. r" ::i .., ,. (06 Marks)

c. nxplainYagi-Udaanay, tirehelpofdiagram. (04Marks)
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