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1. Explain the following terms as related to antenna system: [10] CO4 L2
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(V) Isotropic radiator
An isotropic radiator is a theoretical point source of electromagnetic or sound
waves which radiates the same intensity of radiation in all directions. It has
no preferred direction of radiation. It radiates uniformly in all directions
over a sphere centred on the source.
2. (a) Define directivity and extend the result in terms of beam area. [5]
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https://en.wikipedia.org/wiki/Point_source
https://en.wikipedia.org/wiki/Electromagnetic_wave
https://en.wikipedia.org/wiki/Sound_wave
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(b) [5]

State and prove Friis transmission form_a_=ula.
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3.(@) The effectlve aperture of transmlttlng and recelvmg antennas in a communication
system are 8 A2 and 12 A? respectively with a separation of 1.5 km between them. The

E.M wave is travelling with a frequency of 6MHz and the total input power is 25KW.
Find the power received by the receiving antenna.

(b) Define the following with respect to antenna:
Q) Radiation pattern (power and field pattern)
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(i) Effective Aperture
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5.

With a neat sketch, explain the operation of a magic tee. Derive its S matrix

representation. Also mention its application.
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State the properties of S-parameters. Starting from the impedance matrix
equation, prove the symmetry property of a reciprocal network. Also prove the
unitary property of S parameter.
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7.(a) The S-Parameters of a 2 port network are given by S11=0.2 L 0°, S2»=0.1L0¢°,

S12=0.6 L_90 ° and S»1=0.6 L_90°. Is the network reciprocal and lossless?

(b) Explain with a neat sketch a precision type variable attenuator. Also derive the

S-matrix.
B e €5 o L_ﬂz vosdalkle zttenuale> ws e 5
e la Wone b7 LeetCorn () ww%.-wu‘mj
= v e tabew d e trHue caeld (8-
8 o-H,\ sroles —H’) u cxo mn_p,:u ls ot

T
.

| Scanned by CamScanner

[4]

[6]

CO2

L3

CO2

L2




& comalid o Aovatnamt Try rosle
c;nrcu_\}.b "‘”ﬂ ;

R& and Ry A r14u_p' s B e[‘w%(&

%\D i, mocl €° ot 3t Awent  aho
—Jhe  enyg B |

‘d,_ : a b nen - MHQ
s -+ Tﬂau vl ;q mlj abco»v\oc-ee 24
)} puse TRy PN 0@ ollid &

KLetlon.
< 5* —the qes fetive ipad By G kt.r:*’
a.,ﬁ " e aelptfee [“5 'E'-w{u dt?vv.+«°oﬂ %
qﬁh moab., " “H'\L.A. Teot © wﬂ\l—fovunl“ gog
abcoted C‘l"‘l%' M) b e -vau.lgmnl, o
0 wed WSihert Atenaation. _

(s dfmﬁlj ﬂ!’)‘oc_w as : s -
x To"u-"' &©un &

e vird le N .

* atterwetion A T . s
R

eve s . 3
' E Zm"e

: wast % g ideal ?"ufé\‘m

atterta b= B

iy
[e]- YD 4;f.>(9]

Ai\nj@ D




Explain various losses in Microstrip lines. S

The characteristic impedance and wave-propagation velocity of 4 microsyy
line was analyzed in Section 11-1-1, The other characteristic of the microstrip line ',l:
its attenuation, The attenuation constant of the dominant Microstrip mode depend,
on geometric factors, electrieal properties of the substrate and conductors, ang on
the frequency. For a nonmagnetic dielectric substrate, two types of losses oceur iy
the dominant microstrip mode: (1) dielectric loss in the substrate and (2) ohmic skip,
loss in the strip conductor and the ground plane. The sum of these two losses may be
expressed as losses per unit length in terms of an attenuation factor e, From ord.
nary (ransmission-line theory, the power carried by a wave traveling in the positive ,
direction is given by

2
P=§VI*={(Vie™], e ) = ;M-l-e""' = Poe ™ (11-1-10)
i

where Po = |V, [/(22,) is the power at z = 0.
The attenuation constant a can be expressed as
_dr/d:
2P(2)
where ay is the dielectric attenuation constant and a. is the ohmic attenuation con-
stant,

The gradient of power in the z direction in Eq. (11-1-11) can be further ex-
pressed in terms of the power loss per unit length dissipated by the resistance and
the power loss per unit length in the dielectric. That is,

_dP(2) _
dz

=a, + a. (11-1-11)

d »*
-;(%Vl )

=1 _(I_V) * 1(-&)
2( dz by dz ¥

= 3(RII* + JoV*V
=3|IPR + JVPo = P. + P, (11-1-12)
where o is the conductivity of the dielectric substrate board.
Substitution of Eq. (11-1-12) into Eq. (11-1-11) results in

Np/cm (11-1-13)

o
=P ()

and

«

11-1-14)
TP Np/cm (

i ip line over a low-loss dielectric substrate, tne

Ol_'lmlc w:rsci:.of I]:s:esmr ::tcrrgwavc frequencies are _lhc ‘nonpcrfcc( co;lq:c;
e caire density in the conductors of a microstrip line is concentrated 1
N c’mal)::Iy a skin depth thick inside the conductor surface and ex-
i S IIPPYIO?(CI field. Both the strip conductor thickness gnd the ground p‘ljanc‘
pqscd i l'lcd to bc at least three or four skin depths thick. Thc current cne
'h’Ck.ncss .~ 'ass‘:::duclor and the ground conductor is not uniform in .the lransvzriz ;
i S"'lcl:)rcc)strip conductor contributes the major part ot_' the ohmic loss. A
plzlr‘rf.o’il'.':ﬁemc'urrém density J for a microstrip line is shown in Fig. 11-1-7.
gre

i 1 density
Because of mathematical complexity, exact expressions for the current

- veral re-
f a microstrip line with nonzcro fiickpom e pon dc(;_lvlqib!j:i()o]’.‘ 51;: uniform
e : implicity, that the current distri .
¢ ave assumed, for simplicity, t . 2. With
scarchers [5] e BEAERCS: ; and confined to the region | x| < w/2.
to I/w in both conductors and . : in line is
a:'d c‘s‘::rlnptiorln the conducting attcnuation constant of a wide microstrip
this as ’

iven by
. 8.686R, (11-1-21

”'
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a. Zow /e h
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In addition to the conductor and diclectric losses, mi-
sses. The radiation loss depends on the substrate’s
try. Lewin [12] has calculated
approximations:

Radiation losses.
crostrip line also has radiation lo
thickness and dielectric constant, as well as its geome
the radiation loss for several discontinuities using the following

1. TEM transmission

2. Uniform dielectric in the n to an
cffective value

3. Neglect of radiation fr
to the strip

4. Substrate thickness m

eighborhood of the strip. equal n magnitude

om the transverse electric (TE) ficld component parallel

uch less than the free-space wavelength

4. Calculate the exact directivit i irectivi
sources having the foIIowingype(l)r\]/\(/jearlpp%?:rlrzr;?te directivityfor e following
(i) U = Um sin?0singp .
(i) U=Um sinBsin®p
(iii)U=Um sin?0sin®p

Where U has a value only for 0<0<r and 0<¢<n and zero elsewhere
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