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1.
Starting with the expression Idl for a current element, show that the phasor expression for vector potential and field strengths will be 
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2.a) 
Define directivity of an antenna. The radiation intensity of an antenna is given by U ((, () = Umax Cos2 (. Calculate the directivity of the antenna. 

   b) 
Show that for a Hertzian dipole, the aperture area is 0.12 (2, and for a half-wave dipole, it is 0.13(2 and for an isotropic radiator, it is 0.08(2.

3.a)
Explain the geometry, requirements and properties of parabolic reflectors.  Hence establish the Fermat’s principle with a neat sketch.

   b)
Distinguish between sectoral, pyramidal and conical horns.  Explain their utility.

4.a) 
Explain the procedure for measuring the radiation pattern of a half wave dipole. 

   b) 
Briefly explain the impedance measurement of a horn antenna by using slotted line method, listing the necessary relations.


5.a)
With neat sketches distinguish between the band width , selectivity and other radiation characteristics of slot and complimentary dipoles.

   b)
What are the special features of loop antennas? Explain how a small loop is treated as equivalent to a short magnetic dipole.

6.
Both very long waves and short waves can be used for world wide radio communication. Give general account of the propagation phenomena involved in the two cases and discuss the advantages and disadvantages of the two systems. 
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7.a)
What is array factor? Find the array factor of two element array?


   b)
Describe the construction and properties of Rhombic antenna.

8.a)
Compare the broad side and an end fire arrays.




   b)
How folded dipole and parasitic elements are used for TV reception.
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1.
Write down the field components for an oscillating electric dipole and explain the induction and radiation components. Considering the components of magnetic field, at what distance from the dipole the induction and radiation will be equal in magnitude? Explain the relation between a current element and an electric dipole.
2.a) 
Explain the term Antenna terminal impedance and give the RLC equivalent circuit of it. 

   b) 
Derive an expression for the terminal impedance as a function of frequency and hence define its Bandwidth.

3.a)
What is an optimum horn?  Sketch and explain its characteristics, along with the dimensional relations.

   b)
Distinguish between spherical and cylindrical paraboloids.  Comment on their aperture efficiency and applications.

4.a) 
Describe the uniform illumination requirement and distance requirement while measuring the radiation pattern of an antenna.





   b) 
Explain the absolute method for measuring the gain of an antenna.

5.a)
Explain the impedance relations of slot antennas and their complimentary dipoles. Hence calculate the slot antenna impedance, for a complimentary thin half wave dipole case-in (i) Air media and (ii) Medium of dielectric constant 2.25.

   b)
List out the frequency ranges of operation and applications of  (i) Loop antennas 


(ii) Hellical antennas
(iii)
 Lens antennas.

6.
Describe the structure of the ionosphere and the part played by each layer in it in the long distance transmission of radio signals in the HF band. 

7.a)
What is a uniform linear array and what are its applications?


b)
Explain the difference between traveling wave and standing wave antennas and give one example of each type


8.a)
A linear broad side array consists of four equal in phase point sources with (/3 spacing. Calculate and plot the field pattern and also find directivity and beam width.








   b)
What is optimum spacing used in parasitic array? Why?
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1.
Write down the radiation components of the fields for an electric dipole. Estimate the power radiated and hence derive an expression for the radiation resistance. Define and explain the terms: radiation resistance and radiation efficiency.
2.a) 
Define the terms effective aperture, effective length of a radiator and show that the effective length of an antenna used in transmitting mode is same as used in receiving mode. 
 

   b) 
Define antenna beam width & directivity and obtain the relation between them.

3.a)
Establish and explain the gain and beam width relations for a parabolic reflector, and account for its beam shaping considerations.

   b)
Write short notes on: Cassegrainian antennas.

4.a) 
Explain the gain measurement of antenna by  comparison method. 


b) 
Define beam width of an antenna. Explain the procedure for measuring the beam width and also the side lobe level.


5.a)
List out the differences between the active and passive corner reflectors. What are retro reflectors.

   b)
Sketch the far field patterns of loops of 0.1(, ( and 3(/2 diameter. What is the effect of the shape of the small loop on its far field pattern.

6.
Define maximum usable frequency and derive an expression for the same in the case of a thin ionospheric layer over a plane earth. Explain what is meant by the terms: skip distance, virtual light and optimum frequency.

7.a)
Derive an array factor of an uniform linear array of N identical elements.


   b)
Discuss the merits and demerits of traveling wave antenna.


8.a)
Explain how the radiation pattern of folded dipole will be modified with 

 
the addition of a reflector and two directors parasitic elements


  b)
Explain the effect of ground on rhombic antenna
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1.
What are short antennas? Estimate the radiation resistance of short dipoles and short monopoles explaining their current distributions with neat sketches. A grounded vertical short radiator has a height of one percent of its wavelength. What is its radiation resistance?
2.a) 
Define and explain the terms – Antenna gain, Effective aperture, Radiation intensity and effective length, in case of a (/2 dipole. 

   b) 
Calculate power density in W/mt2. at a distance of 8000 meters, from a 900 wts. isotropic antenna source. Calculate the power if the antenna is replaced with another antenna having gain of 26 dB.

3.a)
What is principle of equality of path length?  How is it applicable to horn Antennas?  Obtain an expression for the directivity of a pyramidal horn in terms of it’s aperture dimensions.

   b)
List out the frequency range of usage and applications of lens antennas.

4.a)
Define the term directivity and list out the different formulas for its evaluation.. Explain various methods of measuring directivity.
 

    b)
How the antenna aperture efficiency can be measured? Correlate the 
aperture efficiency and the directivity of an antenna.   
5.a)
Sketch and explain the constructional features of a helical antenna.  Distinguish between axial and normal modes of helix radiations, and list out their requirements.

   b)
Explain the characteristics of an active square corner reflector with the help of image principle.

6.a)
Discuss the advantages and disadvantages of communication at ultra high frequencies. 
   b)
How does the field strength of UHF signals depend on the heights of the transmitting and receiving antennas?  Derive the relation and explain its variation with distance.
7.a)
What is the requirement for tapering of arrays and what are the applications of arrays?







b) Explain the principle of pattern multiplication in case of an antenna array? 

8.a)
Explain how a rhombic antenna is formed by a V antenna and inverted V antenna.

   b)
An end fire array composed of (/2 radiators with axes at right angle to the line of the array required to have a power gain of 20. Determine the array length and width of a major lobe between the nulls. Derive the formula used.
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