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FACULTY OF ENGINEERING

B.E. 3/4  (ECE)   II – Semester  (Old) (Suppl.) Examination, December 2013

Subject : Antennas and Propagation

Time : 3 hours Max. Marks : 75

Note:  Answer all questions from Part-A. Answer any FIVE questions from Part-B.

PART – A (25 Marks)

1 Define   i)  Gain      ii)  Directivity        iii)  Effective aperture. 3

2 The radial component of a radiated power density of an antenna is given by 2
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Determine the total power radiated.

3 Explain the pattern multiplication method with example. 3

4 Distinguish between broadside array and end fire array.  Derive expression for
the array factor of an n-element broadside array. 2

5 Discuss the behaviour of loop antenna and sketch its field pattern. 2

6 A halfwave dipole is center fed with a coaxial time of characteristic impedance
50Ω. Calculate the efficiency of the antenna. 3

7 What is a rhombic antenna?  List its advantages and disadvantages.  Sketch its
field pattern. 3

8 Design a log-periodic dipole array with 7 dB gain and 4 to 1 bandwidth.  7 dB
gain corresponds to  = 15° , K = 1.2 and S/ = 0.15 2

9 What do you understand by line of sight propagation? What are its advantages
and disadvantages. 2

10 Two aircrafts flying at the attitudes of 5000 and 7000 meters what will be the
maximum possible distance along the surface of the earth over which they can
have effective point to point microwave communication.  When radius of earth is
6370 km. 3

PART – B (5 x 10 = 50 Marks)

11 a) Explain the concept of retarded potential and how does it helps in the
analysis of antenna functioning.

b) A loss less half wave dipole antenna is connected to a transmission line of
characteristic impedance 50 Ω for a given antenna pattern.

U = B sin3.  Find the overall maximum gain.

12 a) Prove that the directivity of a broadside array of point sources placed a
distance d is given by
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b) Explain binomial array method.
……....2
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13 a) A loop antenna is made by winding 10 turns of a wire on a square meter
frame and is located in a magnetic field of 0.015 microteslas at 10
MHz find i)  induced emf ii)  terminal voltage of the antenna is made to
resonate with 65 ohms in services with a 25 pf capacitor.

b) Derive an expression for the E() of traveling wave radiator

14 a) Describe the methods of feeding a parabolic reflector, when the primary
antenna is located at the focal point.

b) Describe the gain measurement techniques in the laboratory.

15 a) Describe the properties of various ionospheric layers and their applications.

b) At what frequency a wave to propagate for D region to have an refractive
index of 0.52 where the electron density.
N = 400 electrons / cc.

16 a) Explain the principle of log-periodic antenna operation.

b) Discuss the site requirements for antenna measurements.

17 Write note on any two of the following :

a) Regular and irregular variations in the ionosphere
b) Folded dipole antenna
c) Field pattern and power patterns
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