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SIXTH SEMESTER
ELECTRONICS AND COMMUNICATION ENGINEERING
EC 1352 — ANTENNA AND WAVE PROPAGATION
(REGULATIONS 2007)
Time : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1. Find the radiation resistance of an infinitesimal dipole
whose overall length is [ = 1/50.

2. What is Beam efficiency?

3. Draw the geometrical arrangement of an infinitesimal
dipole with its associated electric field Components on a
spherical surface.

4. Draw the structure of an normal mode helical antenna
with ground plane.

5. What are the advantages of Rhombic antennas?
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Write down the field strength, E of an travelling wave
antenna,

Write down the field distributions of the dominant TEn
mode for a circular wave guide.

‘What is the directivity of an TE1; mode distribution for an
circular aperture?

What is skip distance?
What is optimum working frequency?
PART B — (5 x 16 = 80 marks)

(@) () State and explain the Maxwells equations in
free space and derive the expressions for Wave
equations (for free space, Lossless, Non —
conducting medium) (8)

(ii) Obtain the radiated power and the radiation
: resistance of a small current element. 8)

Or

(b) Derive the electric field components and magnetic
field compotients of a small current element. (16)

(a) State and prove the reciprocity theorem and explain
how the reciprocity theorem is used to Derive the
important properties of transmitting and receiving
antennas. (16)

Or

:
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Derive” the expressions for the radiated electric
fields, radiated magnetic fields, power density and
radiation resistance of a small circular loop. (16)

Explain in detail about Travelling wave antennas
and derive the expressions for radiation resistance
and total power radiated for an Long wire antenna,

(16}

Or

Explain in detail about Yagi — Uda antenna and
derive the voltage and current relations in Parasitic
antennas. (16)

A rectangular aperture with a constant field with
@=34 and b =24 is mounted on an infinite ground
plane, Compute the

() © FNBW in the E — Plane
(i1} HPBW in the E — Plane
(i) FSLBW in the E — Plane
(iv}  FSLMM in the E — Plane
(v)  Directivity. B+3+3+3+4=16)
Or

Explain in detail about the antennas with parabolic
reflectors. (16)
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Derive the expression for the refrac.ive index of the
ionosphere and explain the mechanism of Radio
wave bending by the ionosphere. 18}

Or

Define critical frequency. Derive the expressions for
the Maximum usable frequency for thin Layer (flat
earth) and thin layer (Curved earth). 16)





