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Total No. of Questions : 9] [Total No. of Pages : 02

III/IV Year B.Tech. DEGREE EXAMINATION, OCTOBER - 2014

(Second Semester)

ELECTRONICS & COMPUTERS

 Antennas and Wave Propagation

Time : 03 Hours Maximum Marks : 70

Answer Question No. 1 compulsory.   (14 × 1 = 14)
                                             Answer ONE question from each unit.                             (4 × 14 = 56)

Q1) a) Define and write the formulae for Antenna efficiency?

b) Write the relation between maximum effective area and Directivity.

c) Write the relation between HPBW and BWFN.

d) Which is the standard reference antenna for the directive gain.

e) Write the equation for the Directivity of ‘n’ element end-fire array.

f) Write the relation between HPBW and Directivity for Binomial array.

g) How can you get the greater Directivity and gain in “V” Antenna?

h) Write any two advantages of cassegrain feed in parabolic antenna.

i) Find out the beamwidth between first nulls of a 2 metre paraboloid reflector operating
at 600MHZ.

j) Draw the equivalent circuit of the earth in the Groundwave propagation.

k) Define critical frequency.

l) What is meant by Absorption fading?

m) Calculate the basic transmission loss in freespace for d=10km and λ = 20,000 metres.

n) What is the use of Helical antenna?

UNIT - I

Q2) a) Obtain the Directivity of a Halfwave dipole.

b) Derive the expression for Radiation resistance of quarter wave monopole.

OR

Q3) a) Draw the current distributions for different antenna elements.

b) Explain the effect of the point of feed on standing wave antennas.

P.T.O.
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UNIT - II

Q4) Obtain the Radiation pattern when the array of ‘n’ isotropic sources of equal amplitude and
spacing end-fire array with increased directivity.

OR

Q5) a) Explain the following parameters of an antenna.

i) Antenna impedance

ii) Power loss factor

iii) Principle pattern

b) Briefly explain about Binomial arrays.

UNIT - III

Q6) With reference to paraboloids, explain the following :

a) Aperture blocking

b) f/D ratio

c) Spill over and aperture efficiency

d) Front to back ratio

e) Types of feeds

OR

Q7) Describe briefly about Rhombic Antenna. Derive an expression for maximum Electric field
design and Alignment design. Also state the advantages of Rhombic antenna.

UNIT - IV

Q8) a) Write short notes on “Tropospheric Wave”.

b) Discuss the main effects of earth’s curvature on field strength of spacewave.

OR

Q9) a) Explain the phenomenon of “Duct propagation”.

b) Discuss the characteristics of Ionospheric layers.

����

2



��������		


N-2153

Total No. of Questions : 9] [Total No. of Pages : 02

III/IV Year B.Tech. DEGREE EXAMINATION, OCTOBER - 2014

(Second Semester)

ELECTRONICS & COMMUNICATIONS

Antenna and Wave Propagation
Time : 3 Hours Maximum Marks : 70

Answer Question No. 1 compulsory.   (14 × 1 = 14)
                                             Answer ONE question from each unit.                             (4 × 14 = 56)

Q1) a) Define and write the formulae for Directivity of an antenna.
b) Define Reciprocity theorem.
c) Write the equation for the total power radiated from a small current element.

d) Find the Radiation resistance of a Hertzian dipole of length 
40

λ
.

e) Draw the Radiation pattern of direction of pattern maxima when the arrays of two

point sources with equal amplitude and opposite phase. (d = 
2

λ
 spaced).

f) Draw the resultant pattern when the Radiation pattern of 8-isotropic elements fed in
phase, spaced λ/2 apart.

g) What are the different design methods of Rhombic antenna?
h) Draw the structure of Yagi-Uda Antenna.
i) What is “aperture blocking defect” in paraboloid reflector.
j) The radiation resistance of an antenna is 72Ω and loss resistance is 8Ω. What is its the

Directivity, if the power gain is 16.
k) What are the different layers of Ionosphere?
l) Define skip distance.
m) Determine the maximum electron density of E-layer when the critical frequency is

4 MHz.
n) Write the equation of MUF for flat earth.

UNIT - I

Q2) a) Write the difference between Maxwell’s equation approach and heuristic approach.
b) Explain the Radiation mechanism using a two-wire line approach.

OR
Q3) a) Derive the equation for power radiated by a small current element and its radiation

resistance.

b) Show that the Directivity of an elementary Dipole (current element) is 1.5.

P.T.O.
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UNIT - II

Q4) Find the directions of pattern maxima, minima and beamwidth of major lobe when the array
of ‘n’ isotropic sources of equal amplitude and spacing for Broadside case.

OR

Q5) a) Explain the principle of multiplication pattern and obtain the resultant pattern when

the Radiation pattern of 4-isotropic elements fed in phase, spaced 
2

λ
 apart.

b) Explain the following terms :

i) Radiation Intensity ii) Directivity

iii) Directive gain iv) Power gain

UNIT - III

Q6) Describe briefly about Rhombic Antenna. Derive an expressions for maximum electric field
design and Alignment design. Also state the advantages of Rhombic antenna.

OR

Q7) a) Explain the need and the configuration of a Folded Dipole Antenna. Sketch its radiation
pattern and compare its characteristics with those of a simple λ/2 dipole.

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

UNIT - IV

Q8) a) Discuss the characteristics of ionospheric layers.

b) Derive an expression for the Refractive index of the Ionosphere.

OR

Q9) a) Derive the fundamental equation for free space propagation.

b) Explain the following terms :

i) Virtual Height

ii) Maximum Usuable Frequency (MUF)
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Answer Question No. 1 compulsory (14 � 1 = 14)

Answer One question from each Unit (4 � 14 = 56)

Q1) a) What is meant by Radiation Intensity?

b) Write any two applications of Reciprocity theorem.

c) Define Broadside array.

d) Find the Radiation resistance of a Hertzian dipole of length 60
 .

e) Compare the Broadside array and Endfire array.

f) What are the Advantages of Binomial array?

g) What are the design parameters of Rhombic Antenna?

h) What are the advantages of Folded Dipole?

i) Findout the power gain in db of a paraboloidal reflector of open mouth apertise.

j) Determine the radiation resistance of an antenna which is radiating 10KW and is fed
at 12 Ampere.

k) Define D-region.

l) Write any two abnormalities of Ionosphere.

m) If f
c
 = 2.5 MHz then find the maximum electron density (N

max
).

n) Write the equation of MUF for curved earth.

UNIT - I

Q2) Derive the expressions for Radiation components (Magnetic field and Electric field) of a

Halfwave dipole ( 2
  antenna).

OR

N-2136

Total No. of Questions : 9] [Total No. of Pages : 02
III/IV B.Tech. (Regular) DEGREE EXAMINATION, APRIL - 2014

(Second Semester)
ELECTRONICS & COMPUTERS
Antennas and Wave Propagation

Time : 03 Hours Maximum Marks : 70

 P.T.O.



���������	


N-2136 2

Q3) a) Derive the expressions for power radiated by a Halfwave dipole ( 2
  antenna) and its

Radiation resistance.

b) Explain the concept of Retarded vector potential.

UNIT - II

Q4) Find the directions of pattern maxima, minima and beam width of majorlobe when the array
of ‘n’ isotropic sources of equal amplitude and spacing for end-fire case.

OR
Q5) a) Explain the principle of multiplication pattern and obtain the resultant pattern when

the Radiation pattern of 8-isotropic elements fed in phase, spaced 2
  apart.

b) Derive an expression for the effective aperture of an antenna.

UNIT - III
Q6) a) Find the gain, BWFN, HPBW of a paraboloid of 2m diameter operating at 5 GHZ

when halfwave dipole is used.
b) Derive an expression for directivity of pyramidal horn interms of aperture dimensions.

OR
Q7) a) Explain the principle of formation of images in an active corner reflectors antenna.

Hence sketch the image formation for 45
o
 corner reflector and explain its features.

b) Distinguish between sectoral, pyramidal and conical horns, with neat sketches. List
out their utility and applications.

UNIT - IV
Q8) a) What is Virtual Height? Derive the expression for the same.

b) What is Skip Distance? Explain briefly.
OR

Q9) a) Discuss the Ionospheric Abnormalities.
b) Derive an expression for the Refractive index of the Ionosphere.
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Answer Question No. 1 compulsory (14 � 1 = 14)

Answer One question from each Unit (4 � 14 = 56)

Q1) a) Calculate the Directivity of an Isotropic Antenna?

b) What is the value of one steradian in degrees?

c) Find the distance at which Induction and Radiation fields are equal for small current
element.

d) What is the principle of multiplication pattern?

e) Draw the radiation pattern of direction of pattern maximum when the arrays of two

point sources with equal amplitude and phase (d = 2
  spaced)

f) Draw the resultant pattern when the Radiation pattern of 4-isotropic elements fed in

Phase, Spaced 2
  apart.

g) Give one example for wideband antenna.

h) Write any four characteristics of Yagi-Uda  Antenna.

i) Draw the structures of different types of Horn antennas.

j) The radiation resistance of an antenna is 72 and loss-resistance is 8. What is the
Antenna efficiency?

k) Why the spacewave propagation is called as Tropospheric propagation?

l) Define MUF.

m) Write the equation for LOS distance in Km covered by the spacewave, if the h
t
 and h

r

are given in metres.

n) Define lowest usuable frequency.
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UNIT - I
Q2) a) Define and explain “effective length” for an antenna with the help of reciprocity theorem

establish the equality of transmitting and receiving effective lengths of transmitting
and receiving antennas.

b) Write short notes on :
i) Antenna efficiency ().
ii) Antenna beam efficiency.
iii) Antenna beam area (or) beam solid angle ().

OR
Q3) a) Derive the expressions for radiation components (Magnetic field and Electric fields)

of a small current element by using the concept of retarded vector potential.
b) Explain the Induction (near) field and Radiation (far) field of a small current element.

Also find the distance at which Induction and Radiation fields are equal.

UNIT - II
Q4) a) Obtain the Radiation pattern of a two-element array fed in phase (Broadside case) and

spaced at d = 2
 .

b) Obtain the Radiation pattern of a two-element array fed 180
o
 out of phase (end-fire)

and spaced at d = 2
 .

OR
Q5) a) Derive the relation between maximum effective aperture and Directivity of an antenna.

b) Briefly explain about Binomial arrays.

UNIT - III
Q6) a) Draw the Yagi-Uda antenna and sketch its radiation. Write down the design equations

of Yagi-Uda antenna.
b) What is ‘V’ antenna? Explain its operation in detail.

OR
Q7) a) With neat sketch explain the operation of H-plane horn antenna?

b) State the advantages and disadvantages of Rhombic Antenna.

UNIT - IV
Q8) a) Write short notes on “Groundwave propagation and effect of earth”.

b) In case of Ionosphere, explain D, E & F layers.
OR

Q9) a) Establish the mathematical relation for
i) Radio Horizon
ii) Radius of curvature of array path for LOS waves.

b) Explain the phenomenon of “duct propagation”.
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