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III/IV B.Tech. DEGREE (Supple) EXAMINATIONS, JUNE/JULY-2018

Second Semester

ELECTRONICS & COMMUNICATIONS ENGINEERING

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) What is polarization

b) State the poynting theorem

c) What is meant by directive gain

d) Define uniform linear array

e) What is meant by isotropic radiator

f) What is meant by Half power beam width

g) Define an antenna

h) What is Broad side array

i) Define loop antenna

j) Give the mathematical form of ‘gyro’ frequency

k) Write two applications of micro strip antennas.

l) What are the design parameters of ‘yagi-uda; antennas.

m) What are the advantages of Folded dipole

n) What is meant by antenna beam width

UNIT-I

2. a) Explain the concept of retarded vector potential

b) Explain about the Travelling wave antenna and standing wave antenna.

(OR)

3. a) Explain in detail with one example of radiation mechanism of an antenna.

b) What are the differences between heuristic approach and Maxwells approach.

P.T.O
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UNIT-II

4. a) Define and explain about 1. Radiation efficiency 2. Effective aperture of antenna

3. Directive gain.

b) Derive the equation of ‘Friis’ Transmission.

(OR)

5. a) Derive an expression for the resultant radiation pattern of Two-element array.

b) Explain in detail about Binomial array.

UNIT-III

6. a) Explain the basic principle of corner reflector with neat diagrams.

b) Explain about pyramidal and conical horn antennas and write its applications.

(OR)

7. a) Write the constructional details and operation of Rhombic antenna with neat

diagrams.

b) Explain about log periodic dipole array.

UNIT-IV

8. a) Explain the variations of field strength with height in space-wave propagation.

b) Explain the Atmospheric effects in space-wave propagation.

(OR)

9. Write shorts on

a) Effects of curvature of Ideal earth

b) Characteristics of Ionosphere

c) Skip Distance
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Answer Question No.1 Compulsory 14X1=14 M

Answer ONE Question from each Unit 4X14=56 M

1. a) Define radiation intensity

b) What is meant by directive gain

c) Define uniform linear array

d) What is the need of Binomial array

e) What is the Broad side array

f) What is meant by antenna beam width

g) What is meant by skip distance

h) Write the applications of micro-strip antenna.

i) What are the advantages of Folded dipole

j) Define Half power beam width

k) What are the design parameters of loop antenna

l) What is critical frequency

m) What is polarization

n) What is radiation mechanism

UNIT-I

2. a) Explain about travelling wave antenna and standing wave antennas.

b) Explain the concept of Retarded vector potential.

(OR)

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

b) Explain about Isotropic directional and omni-directional radiation patterns of an

antenna.

P.T.O
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UNIT-II

4. a) Derive an expression for the resultant radiation pattern of Two-element array.

b) An arry contains 50 Isotropic radiators with an inter element spacing of 0.3  .

Find Null-to-Null beam width and half power beam width. It is required to pro-

duce broad side and end fire beams.

(OR)

5. a) Derive the relation between maximum effective area and directivity of an antenna.

b) Derive the equation for “Friiss Transmission’ line.

UNIT-III

6. a) Explain the operation of Helical antenna in normal mode and axial mode and

draw its radiation patterns in both modes.

b) Explain about log periodic antenna with neat diagrams.

(OR)

7. a) Explain the basic principle of corner reflector with neat diagram.

b) Explain about Yagi-uda antenna with neat diagram and write its design equations.

UNIT-IV

8. a) What are the characteristic parameters of Ionospheric propagation.

b) Explain Atmospheric effects in space-wave propagation.

(OR)

9. Write short notes on

a) Effect of curvature of an Ideal earth

b) Skip distance

c) Duct propagation.
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Answer Question No.1 Compulsory 12X1=12 M
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1. a) What is the radiation resistance of half wave dipole antenna having number of

dipoles n=2?

b) What is meant by fraunhofer region?

c) What is reciprocity of an antenna?

d) Differentiate broad side and end fire antenna

e) Write the difference between resonant and non resonant antenna

f) Define effective length of antenna

g) What is the advantage of cassegrain feed system

h) Discuss the features of Micro-strip antennas

i) Write friss transmission wave equation.

j) What are different antenna elements present in yagi uda antenna?

k) The critical frequency of an ionized layer is 1.75 MHz. Find the electron density

of the layer?

l) What is meant by fading?

UNIT-I

2. a) Write the Maxwell’s equations for time varying fields.

b) Derive the directivity of an hertzian dipole.

(OR)

3. a) Derive the expression for field components of an alternating current element

located at the origin.

P.T.O
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b) What are Radiative, inductive and electrostatic field components derived in the

above expressions?

UNIT-II

4. a) Estimate the power gain of an antenna for given data. The HPBW radiation one

plane is 60O and on orthogonal plane is 30O. Antenna efficiency is 85%.

b) Give the classification of Polarization.

(OR)

5. a) Differentiate resonant and non-resonant antenna.

b) For an N-element uniform linear array, derive an expression for the array factor.

UNIT-III

6. a) Draw neat sketch of yagi uda antenna explain each element.

b) A paraboloid reflector operates at a frequency of 8GHz and it provides a power

gain of 50dB. Find the capture area?

(OR)

7. a) Explain the working principle of Helical antenna in normal mode.

b) For what mouth diameter and capture area of a paraboloid reflector is a BWFN of

5O obtained when it is operated at 2GHz?

UNIT-IV

8. a) Explain the effect of ionospheric absorption on wave propagation.

b) Derive the expression for the skip distance of ionospheric propagation.

(OR)

9. a) Write short notes on (i) duct propagation  (ii) Tropospheric scattering

b) Derive the field strength equation at a distance in space wave propagation.

      2



EC 324 (R-15)
Total No. of Questions :09]    [Total No. of Pages : 02

III/IV B.Tech. (Supple) DEGREE EXAMINATIONS, DECEMBER-2018
Second  Semester

ELECTRONICS & COMMUNICATION ENGINEERING
ANTENNAS   AND WAVE PROPAGATION

Time: Three Hours Maximum marks:60

Answer Question No.1 Compulsory 12X1=12 M
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1. a) Distinguish between near fields and far fields.

b) If the power density due to a point source in a free space at a distance of 25 Km is

100 micro watt/m2 then calculate the power density if the distance is (i) doubled

(ii) halved

c) Distinguish between isotropic and directional radiators.

d) What is axial mode of radiation?

e) Define the terms antenna efficiency and radiation efficiency

f) Discuss various methods available for analysis of micro strip antenna

g) Calculate directly of a given linear uniform BSA of 10 element with separation

of  /4 between the elements.

h) Name the parasitic elements used in Yagi-uds array. Explain their significance in

array.

i) Explain the term “wave tilt of surface waves”.

j) Describe the Cassegrain method of feeding a parabolic reflector.

k) What is meant by maximum usable frequency (F
MUF

)?

l) Write a short note on Super Refraction.

UNIT-I

2. a) Derive the expression for radiation fields of a centre fed half wavelength dipole

antenna. Sketch the radiation pattern.

b) Calculate the power gain of a Half wave dipole whose ohmic losses and directive

gain are 7 ohms and 1.64 respectively. P.T.O
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(OR)

3. a) Derive the expression for radiation resistance of Hertzian antenna.

b) Find the radiation resistance of a Hertzian dipole of length  /15,  /30.

UNIT-II

4. a) Derive the relation between Directivity and effective aperture of an antenna.

b) The radial component of the radiated power density of an infinitesimal linear

dipole is given by 2 2 2
0av rW A sin / r a W / m . Find its maximum directivity..

(OR)

5. a) What is broadside array? And derive the expression for angles of nulls, maxima

and half power points.

b) An array contains 100 isotropic radiators with an inter element spacing of 0.5 . It

is required to produce boradside and end-fire beams. Find Null-to-Null beam

width and half-power beam width in degrees.

UNIT-III

6. a) Give the construction details and radiation pattern of travelling wave antenna.

b) Explain the working of helical antenna in axial mode?

(OR)

7. a) Explain the radiation mechanism in travelling wave radiator.

b) Explain the important design parameters of parabolic reflector antenna.

UNIT-IV

8. a) A HF radio link has to be established between two points at a distance of

2500 Km on earth’s surface considering the ionospheric height to be 200 Km and

its critical frequency 5 MHz, Calculate the MUF for the given path.

b) Explain in detail about sky wave propagation.

(OR)

9. a) Explain in detail about Ground wave propagation.

b) A television transmitter antenna has a height of 169 metres and the receiving

antenna has a height of 16 metres. Calculate the maximum distance through

which the TV signal could be received by space wave propagation. And find the

radio horizon in this case.
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