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1.a)
Derive the expression for the total power radiated by a half wave dipole and hence determine the radiation resistance.

   b)
What is an isotropic radiator?  What is the field of an isotropic radiator at a distance of 1 km. Radiating 1 kilowatt.

2.a)
Explain the terms with suitable sketches;  radiation intensity, beam efficiency directivity, gain and beam solid angle.

   b)
Show that the directivity of a small current element is 1.5.

3.a)
What is the principle of pattern multiplication?  Explain  with two examples for the case of non-isotropic  but similar point sources. 

   b)
Derive the expression for the width  of the principal lobe of a broadside  array.

4.a)
Explain the principle of operation of a loop antenna and derive the expression for its directivity.

   b)
What is a folded dipole?   What   are its applications?  Show that its radiation resistance is 292 ohms

5.a)
Briefly discuss the feeding arrangements of a parabolic reflector

   b)
Find the directivity, beam width and effective area of a parabolic reflector antenna for which the reflector diameter is 6 m and the illumination efficiency is 65%.  The frequency of operation is 10 GHz.

6.a)
Explain the measurement of radiation resistance of an antenna with a block diagram

   b)
Discuss the abnormalities in ionosphere propagation

7.a)
Obtain the expression for the field strength at the receiving point for space wave propagation

b) A VHF communication is established with 35 watt transmitter as 90 MHz.    Determine the distance up to which LOS communication may be possible if the height of the transmitting and receiving antenna are 40 meters and 25 meters respectively.  Evaluate field strength at the receiving point

8.
Write short notes on any TWO of the following;

a) Impedance measurement of antenna 

b) MUF

c) Reflection of radio waves by earth’s surface.
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1.a)
Explain the directional properties of dipole antennas when the dipole in horizontal

   b)
Explain what is meant by radiation resistance of aerials.  Obtain expression for the same

2.a)
Explain effective area or effective aperture of an antenna.  How it is related to directive gain compute the effective area of a half wave dipole.

   b)
Write a note on radiation pattern of antennas.

3.a)
What is the limitation of uniform array explain  how this over come in binomial array.

   b)
Explain the principle and application of folded dipoles.

4.a)
Write a note on rhombic antenna and its applications.

   b)
Explain the principle of yagi antenna and its applications.

5.a)
Write a note  on microwave antennas 

   b)
Explain how antenna gain is measured.

6.a)
Compare and contrast ground wave and sky wave

   b)
Explain how propagation takes place through ionosphere

7.a)
Explain the terms ray path, skip distance and maximum unable frequency as applied to ionosphere propagation.

   b)
Explain the cause for duct propagation

8.a)
Explain the effect of atmosphere on space wave propagation

   b)
Explain what is meant by tropospheric propagation.  Mention its applications.
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1.
An alternating current element I di z exists at (0,0,d) while the xy plane is a perfect electric conductor.  Find the radiation resistances.

2.a)
Consider a two  element array of isotropic elements  with an inter element spacing of d and progression phase shift of zero.  Derive an expression for Directivity.

   b)
Find the effective length of a half wave dipole standing wave antenna.

3.a)
Show that the radiation pattern of an antenna under transmitting mode or receiving mode is the same.  Use Network theorems.

   b)
Show that the effective aperture of  a Hertzian dipole= 0.119(2.

4.a)
Obtain the fields of a traveling wave radiator

   b)
Write two special features of Rhombic antenna.

5.a)
Who discovered corner reflection and helical antennas?  Explain the working of a helical antenna under axial mode.

   b)
Show in a rectangular wave guide what locations for a slot help radiation.

6.a)
Explain the illumination techniques of parabolic reflectors.

   b)
Write a note on horns with wide flare angles.  Name a company manufacturing them in Andhra Pradesh

7.a)
Write the salient points in the Summerfield analysis of ground wave   propagation.

   b)
Derive an expression for the received field strength in case of space wave propagation.

8.
Write short notes on any  THREE

a) Structure of ionosphere and the mechanism of sky wave propagation

b) Effect of the earth on the radiation patters

c) Measurement of antenna impedance

d) Duct propagation

e) Folded dipoles
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1.a)
Derive the expression for the power radiated by a monopole using sinusoidal current distribution.  What is its radiation resistance?

     b)
Calculate the rms current required in a 1 cm.  Long Hertzian dipole antenna to radiate 1 watt of power at a frequency of 300 MHz.

2.a)
State the reciprocity theorem for antennas.  Show that the effective length of an antenna for receiving is equal to its effective length as a transmitting antenna.

   b)
Define gain and effective aperture of an antenna.  Derive the relationship between the same.  Determine the effective aperture of a dipole antenna.

3.a)
Discuss the radiation patterns of a two element array of isotropic point sources, when fed with currents of .

(i) Equal amplitude and phase

(ii) Equal amplitude and apposite phase.

   b)
A uniform linear array consists of 16 isotropic point sources with a spacing of (/4.  If the phase difference is –90 degrees, calculate (i) HPBW (ii) Beam solid angle (iii) Beam efficiency (iv) Directivity (v) effective aperture.

4.a)
Explain the operation of a helical antenna.  Derive the pitch angle for circular polarization.

   b)
A right handed monifilar helical antenna has 10 turns, 100 mm diameter and 70mm turn spacing.  The frequency is 1 GHZ.  What are HPBW, gain and polarization state?

5.a)
Describe the radiation pattern for the far field of a rectangular aperture antenna with uniform field distribution in the aperture and discuss its characteristics.

   b)
Explain the features of yagi-uda antenna.

6.a)
With a block diagram explain the measurement of gain of an antenna.

   b)
Explain Faraday rotation and phase dispersion in ionosplic propagation.

7.a)
What is maximum usable frequency?  Derive an expression for the same in terms of the  angle of incidence.

   b)
Discuss briefly the atmospheres effects on radio waves

8.
Write short notes on any TWO of the following:

a) Retarded potentials

b) Effect of earth on vertical pattern

c) Duct propagation.
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