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III/IV B.Tech. DEGREE EXAMINATIONS, NOV/DEC- 2016
Second Semester

ELECTRONICS & COMMUNICATION
ANTENNAS AND WAVE PROPAGATION

Time: Three Hours Maximum marks:70

Answer Question No.1 Compulsory. 14X1=14 M

Answer One Question from each Unit. 4X14=56 M

1. a)  Define an Antenna.

b)  Define Radiation Intensity.

c)  Write any 2 examples of Non-Resonant Antennas.

d)  What is meant by polarization

e)  What is meant by Antenna Beam width.

f)  What is meant by Isotropic Radiator.

g)  What is meant by Uniform Linear Array.

h)  What is Broad side Array

i)  What is the need of Binomial Array.

j)  What are the Advantages of Helical Antenna

k)  Write any two Abnormalities of Ionosphere

l)  What is critical frequency

m) What is skip distance.

n)  Define a loop Antenna.

UNIT-I
2. a)  Differentiate Isotropic directional and omni-directional radiation patterns of an

     Antenna.

b)  What is radiation mechanism of an Antenna? Explain with an example.

(OR)
3. a)  Derive the equation for power radiated by the current and its resistance.

b)  Write the difference between heuristic approach and Maxwells approach.

UNIT-II
4. a)  What are the principles of Multiplication of patterns.

b)  Derive the equation for Friss Transmission.

c)  Derive the relation between maximum effective area and directivity of an Antenna.

P.T.O
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5. a)  Derive Maxima, Minima and half power point directions with two point power

    sources are fed with equal magnitude and phase.

b)  Write a note on Binomial Array.

UNIT-III
6. a)  What is Rhombic Antenna? How it is constructed?

b)  Explain with neat sketch log periodic Dipole array.

(OR)
7. a)  A parabolic reflector of 1.8 meters diameter is used at 6GHz. Calculate gain Nulls.

b)  Explain in detail Yagi-uda antenna. Write the design equations for dimensions of

     different elements of antenna.

UNIT-IV
8. Write short notes on

a)  Skip distance

b)  Duct propagation

c)  Critical frequency.

(OR)
9. a)  What are the characteristics of Ionosphere and explain?

b)  Explain the effects of curvature of Ideal earth.
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Answer Question No.1 Compulsory. 14X1=14 M
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1. a)  What is an Isotropic radiator

b)  What is Linear polarisation

c)  Define Solid angle

d)  What is meant by retarded potential

e)  What is a uniform Linear array.

f)  Define antenna Impedance

g)  Define Directivity

h)  Write about antenna losses

i)  Define LVHF term

j)  Define gyro frequency

k)  Define Beam width

l)  Define pattern multiplication

m) What is radiation mechanism

n)  What is LOS

UNIT-I
2. a)  Prove that the radiation resistance of Half-wave dipole is ‘73 ’.

b)  Explain the terms of (1) HPBW (2) Radiation-resistance (3)  Directive gain

(OR)
3. a)  Find the Directivity of a Quarter wave monopole.

b)  Explain the concept of Induction field and radiation-field.

UNIT-II
4. a)  Derive the relation between the effective area and gain of an antenna.

b)  Derive the expression for the array factor of an n-element uniform linear array.

P.T.O
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(OR)
5. a)  Derive the expression for ‘FRIIS’ Transmission equation

b)  Explain the basic prinicple of ‘Dolph-Tscheby scheff’ array.

UNIT-III
6. a)  Explain about ‘Log periodic’ antenna and write its applications.

b)  Explain about resonant and Non-resonant antennas with one example each.

(OR)
7. a)  Expalin about Helical antenna with neat diagram and write its applications.

b)  What are the basic principles of slot antenna and microstrip antennas.

UNIT-IV
8. a)  Explain refraction and reflection of Sky wave by Ionosphere.

b)  Define Radio-Horizon and derive expression for it.

(OR)
9. Write short notes on

a)  Duct propagation

b)  Skip Distance

c)  Max.usable frequency (MUF)
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Answer question No.1 Compulsory 14X1=14 M

Answer ONE question from each Unit            4X14=56 M

1. a.  What is meant by Radiation pattern?

b.  Define Aperture Efficiency.

c.  What is radiation resistance?

d.  What is meant by uniform linear array?

e.  DefineArray factor?

f.   Draw the radiation pattern of V Antenna?

g.  What is skip Distance?

h.  Write any two Maxwells equations in free space in Differential form

i.   Write the relation between Maximum effective aperture and Diversity.

j.   Compare the broad side array and end fire array.

k.  Define Binomial array and mention its advantages.

l.   Draw the structure of typical conical horn antenna

m.  Define Radio-Horizon and give its mathematical form

n.  Find the critical frequency if the maximum electron density is 1.3x106 electrons/cm3.

UNIT-I
2. a.  What is travelling wave antenna? Discuss the difference between travelling wave

    antenna and standing wave antenna.

b.  Derive the equation for power radiated by the current and its resistance.

(OR)
3. a.  What is radiation Mechanism of an antenna? Explain with an example.

b.  Write the Difference between Heuristic approach and Maxwell’s approach.

UNIT-II
4. a.  What is the priniple of Multiplication of pattern.

b.  What is isotropic antenna and Directional antenna.

c.  Derive the equation for Friss Transmission.

d.  Explain Binomial Array. P.T.O
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(OR)
5. a.  Derive Maxima, Minima and half power point direction with two point sources are fed

    with currents equal in magnitude but opposite in phase.

b.  Derive an array factor of an Uniform linear array of N identical elements.

UNIT-III
6. a.  Explain Different approaches in Design of Rhombic Antenna & list important Design

     parameters.

b.  Explain the structure of helix in helical Antenna using neat sketch.

(OR)
7. a.  A parabolic Reflector of 1.8 mts Diameter is used at 64Hz. Calculate gain and nulls.

b.  Explain in detail Yagi-Uda-Antenna and write the design equations for dimensions of

    different elements of Antenna.

UNIT-IV
8. Write short notes on

a.  Skip Distance

b.  Duct Propagation

c.  Space wave propagation

(OR)
9. a.  What are the characteristics of ionosphere and  Explain.

b.  Explain the Atmospheric effects in space wave propagation.
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Answer question No.1 Compulsory 14X1=14 M

Answer ONE question from each Unit            4X14=56 M

1. a.  What is meant by Radiation Pattern?

b.  Define Directivity?

c.  Define Aperture efficiency?

d.  What is meant by Polarization?

e.  What is radiation resistance?

f.   Define Axial Ratio?

g.  What is meant by Uniform Linear Array?

h.  Define end fire Array?

i.   Define Array Factor?

j.  Explain the principle of Multiplication of Patterns?

k.  Draw the radiation pattern of V Antenna?

l.  Write any two abnormalities of ionosphere?

m. What is Skip Distance?

n.  Define a loop Antenna?

UNIT-I
2. a.  What is radiation mechanism of an antenna? Explain with an example?

b.  Find the directivity of half wave dipole?

(OR)
3. Derive the expression for power radiated and radiation resistance of Hertzian dipole.

UNIT-II
4. a.  Define a uniform linear array. Obtain an expression for the normalized field strength

    of a (n-elements) linear array.

b.  If an array of isotropic radiator is operated at a frequency of 6 GHz and is required to

    produce a broad side beam, find Null-to-Null beam width if the array length is 10m.

     Also find the directivity?

P.T.O
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(OR)
5. Find the directions of pattern maxima, minima and beam width of major lobe when the

array of n-isotropic sources of equal amplitude and spacing for broad side case.

UNIT-III
6. a.  Define a loop antenna and derive an expression for radiation resistance, R

r
 of a circu-

    lar loop antenna.

b.  Draw the schematic diagram of folded dipole antenna and derive an expression for

    radiation resistance of a folded dipole with three arms?

(OR)
7. a.  Explain the principle of operation of parabolic reflector with a neat diagram and derive

    an expression for power gain (g
m
) of parabolic reflector?

b.  A parabolic reflector of 1.8 diameter is used at 64Hz. Calculate gain and nulls?

UNIT-IV
8. Write short notes on

a.  Skip Distance

b.  Duct Propagation.

c.  Maximum usable frequency.

(OR)
9. a.  What are the characteristics of ionosphere and explain.

b.  Discuss the salient features of ground wave propagation?
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