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Seventh Semester B.E. Degree Examinﬁ‘%ﬁiﬂ, Jan./Feb. 2023
Microwave & Aﬁ@\tennas
L ¢ %

Time: 3 hrs. N Max. Marks: 100
Note: Answer any FIVE full questions, choosugg ONE Jull question fro%wgach module.
Mo 1
§ 1 a (06 Marks)
g b.
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g ¢. Define Reflection coefﬁc1ent transmission coefficient and SWR. Also derive the equation
83 %&» (08 Marks)
< = g
= ? 2 a Explaln mode cu,w s of reflex klystron and also mention applications in the design of
g % microwave receiver and transmitter cncults (06 Marks)
5 g b.  Derive trans;;gl,sslon line equations to find voltage and current in terms of Z and L.
g A& (08 Marks)
£ § C. A transm 1on line has a characte;rmc impedance of 100£53.13° . It is terminated with load
8 5 unp@dance The transmission coefﬁc:ent is 1.09.£35.5474Find reflective coefficient and load
£ 8 1mpedance 4 g (06 Marks)
22 © Module-2 %
55 3 a Explain Z, Y and ABCD“p rameters used for @,nalysm of Radio frequency circuits and its
%2 disadvantages. Derive Snmatrlx of two port; Hetwork. (08 Marks)
S 5 b. Write neat diagram of E plane Tee Junctlon%d matrix. Analyse 3 dB splitter property.
2 E ' (05 Marks)
P c. TheS parame;ers oftwo port netwc:\rle»are g1ven by, A
5 2 0.1£0° 0 8£—-45°
=8 [S]= : o 8
£ & ggesms 0.220° | Pa
S g (i) /Determine whether the network is remprocal and not lossless.
§ k| (ii) &Hf Port 2 is terminated with a matched load, calculate return loss at Port 1.
g ‘g (111)*‘ When Port 2 is short circuited, ﬁnd retnrn loss at Port 1. (07 Marks)
2 A 4 am erte neat dlagram %r two port network and indicate incident, reflected wave and power.
= S Define insertion loss, transmxsswrg&gig«gs return loss in terms of S-parameters. (06 Marks)
g E, b. Prove S matrlx for MAGIC Tee ]urgétlon (08 Marks)
g B c. Write short: no%“es on Coaxial connectors and adapters. (06 Marks)
SZ F
= “ Module-3
;cog' 5 a. Explain the following terms as related to antenna system:
z (1) Directivity (i) Beam efficiency (iii) Effective aperture (iv) Half power beam width.
g ; (08 Marks)
§ b. Discuss different types of losses in microstrip lines. (07 Marks)
g ¢. Find the maxunum directivity of an antenna whose radiation intensity U = r’'W,_, =A,sin0.

Write an express‘lon for the directivity as a function of the directional angle 6 and ¢.
(05 Marks)
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OR .
Write neat diagram and derive Friss transmission formula and indicate all the antenna
parameters clearly. W )d (06 Marks)
Consider isotropic radiator in polar coordinate show grincremental angle dA on the surface
of a sphere of radius r and derive inverse sqaare «aw of radiation equation. Also write
E-plane and H-plane patterns in two-dimensio 1 (2D) plots by considering two orthogonal
principal plane cuts of the 3D pattern of a half Wave dipole. (08 Marks)

Explain different types of striplines andﬂhf@hhght the importance of dteleetrlc constant in the

design of striplines. (06 Marks)
Module 4 O

Derive radiation resistance of short electric dipole (R;). ~ % (06 Marks)

Explain different types of antenna array and explain the principle of pattern multiplication

with the help of suitable exam ple. (08 Marks)

A Hertzian dipole of length dl =0.51m is radlatmgtuno free space. If dipole current is 4 A
and frequency is 10 MHz. Calculate the highest powen"densny at a distance of 2 km from the

antenna. , (06 Marks)
“ay
‘ 01% .
Derive an array factor expressmn in the»«case of linear array of n isotropic point sources of
equal amplitude and spacing. (08 Marks)
Derive, dtrectmty of short dipole antenna. (08 Marks)

Determme total field pattern usmg ‘principle of pattern multiplication. For 2 sources

separated & apart and & = OWlth 1nd1v1dua1 source p’attém given by E. E ,COSP.

& { < (04 Marks)
& MOdllle-s i -
Derive an expresswn for far fields E, and H for small loop antenna (10 Marks)
Write short note on : : WZ}W
(1) Parabolic antenna. Ny, ° .
& (10 Marks)

(ii) Yagx—Uda antenna.

Show “that the radiatiQ efslstance of small doop single turn antenna is 31,200(%) .

‘ ACalculate the radiation re31stance for SO“tums if %— 0.1. Where C is the circumference of

D 4
circular loop antenna. (10 Marks)
Write note on log periodic antenna (05 Marks)
Write neat dlagram of pyramidal horn antenna and determine the length L, H-plane aperture
and flare angIe 0, and 0, inE and H plane respectively. E plane aperture A. = 10 A. The
horn is fed by a rectangular waveguide with TE;o mode. Let 8 =0.2A in the E plane and
03751 in the H plane “Calculate H plane aperture. Also calculate beamwidth and
directivity. (05 Marks)
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