50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

18EC63

emester B.E. Degree Examination,*i)ec.2023/Jan.2024
Microwave and Antennas

Max. Marks: 100

Note: Answer any FIVE full questwns, clwosmg ONE full question ﬁam each module.

o

o W

a.

Module—l “
Explain the principle of working of Rcﬂex Klystron. ' (08 Marks)
A Reflex Klystron operates at.10GHx with beam voltage 300V Repeller space = Imm for

1 A mode . Calculate Pg max and corresponding repeller voltage for a beam current of 18mA.

) (06 Marks)
Explain Microwave system, with the help of neat diagram. (06 Marks)
Define Reﬂectlon coefficient and transm,lsswn coefficient of a transmission line. Derive and
expressionfor each of them. (08 Marks)
The mput impedance of an antenna is (73 + 142.5)Q at 900 MHz. Calculate the voltage
standing wave ratio. (04 Marks)
Mention the characteristics of Smith chart (08 Marks)

Module-;

State and explain the pmpemcs of ‘S’ matrix. ' (08 Marks)
Explain precision type variable attenuator, wn;h a neat sketch. (06 Marks)
Explain H plane T junction. Derive its ‘S™ matrix. (06 Marks)

Write the characteristics of Magic Tee. Derive scattering matrix for Magic Tee. (08 Marks)

. i i i ‘ 5 ,W. » 4’ 2‘““ - & % W
Impedance matrix of a simple device is given by L .‘ 4} . Find its scattering matrix.

s’ : (08 Marks)
Write a note on Phase shifters. (04 Marks)
: Module-
Explam the construction and field pattern of Microstrip line. (06 Marks)
Discuss different types of losses in' Microstrip line. (06 Marks)
Define the following with respect to antenna :
i)  Directivity 1) Antenna beam efficiency
11) Field zones 1v) Effective aperture. (08 Marks)
OR
Derive the relationship between Maximum effective aperture and Directivity. (06 Marks)

Show that Maxunum effective aperture of a half wave (7/ ) antenna 1s 0.1 1322, (06 Marks)

Two identical. transmmmg and receiving antenna with gain of 15dBi1 at 2.45 GHz are

separated by a distance of 3km. If the transmitted power is 20W, then calculate the received

power. (08 Marks)
% 1 of2
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Module-4
Find the directivity of an antenna whose radiation intensity is given by
U =U, Cos" 6 Sin” ¢ , 0<6<m/ , 0<¢<2m (06 Marks)
Derive an expression for the field pattern for ‘n’ isotropic point sources of same amplitude
and phase. (08 Marks)
Draw the field pattern of a bloadsuie array with number . elémcnt (n) = 5 and
spacing (d) = / (06 Marks)
' OR p
Obtain an expression for the. field pattern of two isotropic point sources with equal
amplitude and phase. Also plot the field pattern. Assume d = ?/ . (08 Marks)
Derive an expression fof radiation resistance of short. e]ELU‘lC dipole. (08 Marks)
Explain the pzmmple Qf pattern multiplication. w (04 Marks)
\ 4 Module-5
Derive an exprcsmon for far field components of small loop antenna. (08 Marks)

A Coaxial feed'pyramidal horn antenna is.designed at 915 MHz with aperture A = 50cm and
B = 40cm and horn length from neck to-mouth = 27.5cm. Assuming efficiency of 72%. Find

approximate gain of the horn antenna (06 Marks)

A parabolic dish antenna provides a power gain of 50dB at 10GHz with 70% efficiency.

Find 1) HPBW i) FNBW+ ii) Diameter. . (06 Marks)
OR * CMRIT LIBRARY

Explain Yagi — Uda artay with the help of neat djagram BANGALORE - 560 037 (06 Marks)
A helical antenna with a flat circular ground plane is to be designed to operate in axial mode
for a gain of 26dB at 5.8 GHz. Calculate 1)  Diameter.- of the helix i1)  Minimum
number of turns. : (08 Marks)
Find the radiation resistance of circular-loop antenna of ladms 0.32m , Operating at IMHz.
The radius of a wire used is 0.4mm conductivity of the wire is 57 ms/m and p, = 1.(06 Marks)

EE
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