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Answer ALL Questions
(10 X 10 = 100 Marks)
e lossless antenna is 10 Watts. The directional

characteristics of the antenna g represented by the radiation intensity as
n
2

U=B,c0s'6;0<0<=;0<p<2n.

Find (i) The maximum power density at a distance of 1500 m. (ii) beam area and
directivity of the antenna (in dB). (iii) FNBW (iv) HPBW

Use: [(cos™ ax)(sinax)dx = Bicos™ ! ax
(m+1)a

(2) A lossless dipole antenna, with an input impedance of 73 Ohms, is connected  [5]

to a transmission line whose characteristic impedance is 50 Ohms. Assuming
that maximum radiation intensity of the antenna is By and power radiated is

Bo(0.75m?). Calculate (i) maximum gain and (ii) realized gain of the antenna.

(b) A small radar is used to measure the RCS of a small aeroplane as a part of the (5]
certification process. The radar transmits 100 W at 6 GHz. The antenna has a

gain of 20 and is placed 100 m from the aeroplane, so that the plane is in the

direction of maximum antenna directivity. The received power at the radar’s

antennais 100 nW. If the propagation is in free space and there are no lossless

in the antenna, calculate the radar cross section of the aeroplane.

3.(a)  Design a five element Dolph Tschebyschéffdlstfbutim broadside array with a

spacing of A/2 between the elements. The pattern is to be optimum with a sige
lobe level of 30 dB down the main lobe maximum. Determine the normalizeq
amplitude excitation coefficients and the array factor.

OR
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3.(b)

ced alon S
Design a uniform broadside array of N-elements pla 8 the Z-axis with 3

etermine the 5
uniform spacing d = A/10 between the elements. D Closest integer
; he (a)H i
number of elements so that in the elevation plan€ the (a) HPBW 560" (b) FNBW

is 60

(a) Design and draw a pyramidal horn antenna with an E-plane aperture of 9},
8e=0.2\ and 64=0.33\. Calculate the following: (i) Hwn length (ii) H plane
aperture and (iii) Flare angle. ;

(b) Design and draw a rhombic antenna to operate at a fre
the angle of elevation 30 degree with respect to groy

Design and draw a log-periodic antenna to obtain a
o =0.162) to operate for a frequency range of 4(
the first two elements length and position.

Write short notes on Gunn diode for the
characteristics with two valley theory (

A four-port network has S-matrix,

division ratio of 2:3. Compute the
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