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1.a)
Define and explain retarded potentials. 
b)
Starting from Maxwell’s equations for time- varying fields, derive wave equations for scalar and vector potentials. What is Lorentz gauge condition?

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)
Derive the conditions for the linear array of N isotropic elements to radiate in end fire and broad side modes.







   b)
What is a uniform linear array and what are its applications?
4.a)
Describe the construction and properties of Rhombic antenna.
b)
Derive an expression for radiation pattern of a Rhombic Antenna. At what frequencies rhombic antenna is used.

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)
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.

7.a)
Explain the 3-antenna method of measurement of the gain of a horn antenna with necessary relations. 

   b)
List out and explain the set of principal plane patterns required for a circularly polarized antenna case.

8.
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. 
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1.a)
Define and explain the terms: radiation resistance and radiation efficiency.
b)
Write down the radiation components of the fields for an electric dipole. 
c)
Estimate the power radiated and hence derive an expression for the radiation resistance. 
2.a)
Define Reciprocity theorem and prove it in case of an Antenna system.

b) 
Define the term input impedance of an antenna and prove the equality of impedance in receiving and transmitting modes.
3.a)
An array consists of four identical isotropic sources located at the corner of a square having diagonal 3 (/4 and excited with equal current in same phase. Determine the polar diagram of the array in the plane containing the sources.  
   b)
Compare the broad side and end fire arrays.

4.a)
How folded dipole and parasitic elements are used for TV reception.
b)
How does a parasitic element act when length is greater than and smaller than (/2?

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.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.

7. 
Explain in detail about the methods for measuring half power beam width and 
radiation resistance of a Yagi-Uda antenna and loop antenna.   

8.
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 height and optimum frequency.
-*-*-*-


Code No: NR-310402

III-B.Tech. I-Semester Supplementary Examinations, May-2004

ANTENNA AND WAVE PROPAGATION

(Common to Electronics and Communications Engineering, Electronics and Telematics)

Time: 3 Hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

- - -

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 and explain “effective length” for an antenna. With the help of reciprocity theorem (or otherwise) establish the equality of transmitting and receiving effective lengths of transmitting and receiving antennas.
    b)
Define gain, power gain, directive gain and directivity of an antenna. Prove that the directivity of a (/2 dipole is 2.15 dB.

3.a)
Obtain the expression for the beam width of broadside and end fire arrays and compare them?

   b)
Explain the principle of multiplication of patterns.

4.a)
What are the advantages of Rhombic antenna over a single wire antenna.

   b)
What is a parasitic element? Where are they used?

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.
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6.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.

7.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.                

8.
Explain the formation of an “Inversion layer” in the troposphere in the phenomenon of “Duct propagation”. What factors help in the formation of duct. For what frequency range ‘Duct’ can be used and why.
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1.a) 
Derive expressions for Vector Magnetic and scalar electric potentials.  Explain the concept of retarded potentials.


   b) 
Obtain expressions for potential fields due to sinusoidally varying sources and bring out the importance of Lorentz gauge condition.


2.a)
Define radiation intensity, directive gain and power gain of an antenna. Show that the directivity of short dipole is 1.5.
   b)
Establish the relation between directivity and effective area.
3.a)
A linear broad side array consists of four equal in phase point sources with (/3 spacing. Calculate and plot the field pattern. Also find directivity and beam width.


   b)
What is optimum spacing used in parasitic array? Why?

4.a)
Explain the difference between driven and parasitic elements in an array.   
   b)
“Most of the long wire antennas are resonant” state true or false and explain. 
   c)
Explain the reasons why the lengths of a traveling wave radiator is multiple of half wave lengths.

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.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.

7.a)
Discuss how the directivity of a horn antenna can be measured.     

   b)
Explain the reflection method for measuring the radiation resistance.
8.
Discuss the theory of formation of ionospheric regions. Describe the properties of different ionospheric regions with special reference to seasonal variations.
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