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Define cut-off frequency of the

waveguide.

For n 1 em x 2 cm rectangular

WO TREIGIYE MMM/

i/ -
ADVANCED ELECTROMAGNETIC THEORY waveguide, calculate the charactenstic
imp{!du“[‘{g when upcrntinli: frr:qucnc}'
Time : 3 hoy is 10 GHz.
. s Full Marks : 70 .
{g9) Comment on a TE, is the dominant
Instructions : mode in rectangular waveguide.
(i) The marks are indicated in the right-hand margin. . - (W) Definc the skip distance in radiowave
. 5 5 propagation.
(i) There are EIGHT questions in this paper. 7 Z
z =y () Draw the radiation pattern of Yagi-Uda
(i} Attempt FIVE questions in all. ; § antenna.
fiv) Question No. 1 is compulsory. = 5
= = 2. Answer any fwo parts of the following : 7x2=14
=) f=
1. Answer any seven questions from the g é fa) Define the following :
following : 2x7=14 = =

(i) Radiation intensity
fa) Comment on a TEM mode cannot exist

in a hollow metallic waveguide. (i) Beam area

fmi) First null beamwidth

(b) Define the hall-power beamwidth
of antenna. fiv) Directivity
fc What do you understand by antenna (v) Gain

reciprocity?
() Antenna temperature

an by broadside arrays? .
(d) What do you mean by Y {vij) Effective length of antenna
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(b}  Explain radiation pattern of an antenna.
Calculate the radimtion resistance of
current clement whose overall length
i1s A /S0.

fc} Derive the radiation resistance of
half-wave dipole in free space.

3. Answer any fuwo parts of the following : 7x2=14

fa] The field radiation pattern of an
antenna is given as F(R =sin# for
O0sHsn/2 O<osna and zero
clsewhere. If the antenna efficiency is
86% and it is operating at 05 MHz,
find the directivity of antenna and the
effective aperture of the antenna.

{b) Derive an expression for the time
averaged power density vector of the
electromagnetic wave radiated by a
Hertzian dipole of length dl, kept at the
origin, oriented anlong the x-axis, and
excited by a current of amplitude /.

{c} The normalized radiation intensity of
a piven antenna is  given by
U/ =sindfcos? ¢ The intensily exists
only in the 0<8<r, 0<o<nm region,
and it is zero elsewhere Find the
azimuthal and elevation plane half-
power beamwidths (in degrees).
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4. Answer any fuwo parts of the following : 7x2=14

fa) Calculate the ratio of circular waveguide
Cross-sectional aren to the rectanpgular
waveguide Cross-section. Assume
that  both these wiveguides  have
similar or equal cut-off frequencies or
wavelengths, Assume suitable data.

M) Alcmx3em rectangular waveguide
air-filled waveguide operates in the TE,
mode at a frequency that is 20% higher
than cut-off frequency. Determine {t} the
operating frequency and fit) the phase
and group velocities,

fc) A circular cavity resonator with d = 1-5a
fs to be designed to resonate at 2 GHz
in the TE,,; mode. If the cavity is made
from copper lo. =5-8x107 s/m) and

is air-filled, find its dimensions and
quality factor.

S. Answer any fwo parts of the following : 7x2=14

fa) Explain the V-antenna with its
applications, Also, explain unidirectional

and bidirectional radiation patterns of
V-antenna.

(b) Explain the Yagi-Uda antenna with its

design considerations, What is the effect
of many directors?
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(5) (6)
in the rhombic antenna with 7. Answer any tuo parts of the following: 7x2=14

() Explai® tion pattern. What are the (1) Determ ot g '

s radia and disadvantages of ermine the critical frequency 101'
ad":‘nl_agcs enna? Obtain alignment EM wave for DN = 400 electrons/em ™),
rhombi® ﬂnmett:rﬁ of rhombic antenna E(N =500000 clectrons/cm”)  and

. ara :
dﬁ'ﬂgnﬂ‘:: at 30 MHz, when the required F{N =2000000 clectrons/cm?) layers.
to opcre .« 30° : _
elev ation angle 18 3 (b) ?:n.'-'c a uniform spaced lincar array of

1sotropic  elements with unif
. . ?l2-‘14 . tlorm

any o parts of the following a::sc j:hl':';rtnce consecutive clements.

cer an, tion. en 1s the array broadside?
6. Ans® 4 wave propagd - -
. n = = .

(a) Describe gm‘;ng}le of tilt? HoW dmc: 2 e (] A receiving antenna s located at
what 18 her |d strength at @ distan = = 80 Jem 1:m-m the transmitting antenna,
it affect the Izmitlcr? z 2 Th'; height of transmitting antenna
from th ¢ differences : 5 u} 00 m. What is the required height

the jmportan .o an <) =) of the receving antenna?
) Bring OW 4 wave propagelil S, S.
Pl perween grour agation televisio? E E 8 Answ
s ce wave pI'OP a h hﬂlght o 8 g ecr En? two parts of thﬂ fﬂuﬂWi_ng: 7;‘2_14
r antenn nna has =] o l'a} Cal
gransmitt€ the receiving waximum = = ba culafte the directivity in gp for the
169 m an what is the maxi® al roadside gs well as e d
. 16 _ TV sSign consist; : 8% end-fire array
height of which ; neisting eight isotrop;
tion opic  elem
distance mro:'lcgd by space P pagd Scparated by ) /4 distance. ents
could be recel ¢ virtual () What is end-fire
significan p Find cle array? Ten isotropic
() What 1° t::" wave propa pro”! uen Dc:'mnm A Placed along the Z-axis
- sky-w es of ‘e a H - )
e ":hstancc for waves en the array  with 3{‘;““ wo?dyard end-fire
the S?gﬁ 4z at a Hme egion P towards 9=180‘? meum directed
4:6% . nization in the height spacin © ¥ind the (i) desired
maximum mnﬂ lolldm:‘ at shift Lﬂlg and (i) Progressive phase
a value of 1-0%
of 110 km. {nml over ) AK-21/323
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c) Decfine the effective area of antenna.
The transmilting and  recciving
antennas are separated by a distance
of 200 A and have dircctive gains of
25 dB and 18 dB respectively. If 5 mW
of power is to be received, calculate the
minimum transmitted power. Explain
sky-wave propagation in detail.
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