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III/IV B.TECH DEGREE EXAMINATIONS, MARCH/APRIL 2015
SECOND SEMESTER

ELECTRONICS & COMMUNICATIONS

ANTENNAS AND WAVE PROPAGATION
Time: Three Hours Maximum marks:70

Answer Question No. 1 Compulsory (14x1=14)

Answer ONE question from each unit 4x14=56

1.

a) write any two Maxwells equations in free space in differential form.
b) Find the electric field intensity ‘E’ at a point (1,2,2) due to 1/9 nC located at

(0,0,0)
c) What are the advantages of Helical antenna?
d) Draw the structure and radiation pattern of the V-antenna.
e) What are the design equations of log-periodic antenna?
f) Write the relation between maximum effective aperture and directivity
g) Compare the broad side array and end fire array
h) Define Binomial array and mention its advantages.
i) Determine the radiation resistance of an antenna which is radiating 5 k watts

and is fed at 10 amperes.
j) Explain the principle of multiplication of patterns.
k) Write any two abnormalities of Ionosphere.
l) Draw the structure of typical conical horn antenna.
m) Find the critical frequency if the maximum electron density is 1.3x106

electrons/cm3
n) Define Radio –Horizon and give its mathematical form.

UNIT-I
2. Derive the expressions for radiated power and radiation resistance of a Hertzian

dipole.
OR

3. (a) Derive an expression for power radiated by a quarter wave monopole.
(b)  Find the Directivity of a Half-wave dipole.

P.T.O
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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 6GHz and is

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

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 , Rr of

a circular loop antenna.
(b)  Draw a schematic diagram of Folded dipole antenna and derive an expression

for the 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 the power gain (gm) of the parabolic reflector.

(b)  Find the beam width between first nulls and half power points of the
radiation pattern of a paraboloid operating at 10GHz which has a mouth
diameter of 0.15m also find the power gain.

UNIT-IV
8. (a)  Explain Atmospheric effects in space-wave propagation.

(b)  Discuss the salient features of Duct propagation
(c)  What is skip distance? Explain briefly

OR
9. (a)  What are the characteristics if Ionosphere? Explain

(b) Define maximum usable frequency (MUF) and obtain an expression for the
same.
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1. a) Differentiate resonant and non resonant antennas ?

b) What are the advantages of helical antennas ?

c) Define directivity ?

d) Write about half wave dipole ?

e) What are the design equations of log periodic antenna.

f) What is Yagi Uda Antenna ?  Draw radiation pattern also.

g) Write about antenna losses ?

h) Define radio-horizon and give its mathematical form ?

i) Compare the broadside array and end fire array ?

j) Write any two Maxwells equations in free space in differential domain.

k) Define beam width ?

l) Draw the structure of typical conical horn antenna ?

m) Write the relation between maximum effective aperture and directivity ?

n) Find the critical frequency if the maximum electron density is 1.3 x 106 electrons per

Cm3 ?

UNIT - I

2. a) What is travelling wave antenna.  Discuss the difference between travelling wave antenna

and standing wave antenna ?

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

(OR)
P.T.O.
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3. a) Derive an expression for power radiated by a Quarter wave monopole.

b) Find the directivity of a half wave 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) Derive the equation for Friis transmission.

(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 broadside case ?

UNIT - III

6. a) What are the basic principle of slot antennas & microstrip antennas ?

b) Define a loop antenna and derive an expression for radiation resistance R
r
 of a circular

loop antenna ?

(OR)

7. a) Explain briefly about folded dipole antenna.  Sketch the radiation pattern and compare

the characteristics with half wave dipole ?

b) Explain the principle of operation of parabolic reflector with a neat diagram and derive

an expression for the power gain (g
m

) of the parabolic reflector ?

UNIT - IV

8. a) Explain briefly about the phenomenon of duct propagation.

b) Derive the equation for field strength of space wave propagation.

(OR)

9. a) What are the characteristics of ionosphere ?

b) (i)   Skip Distance.

(ii)  Max usable frequency.

(iii) Critical frequency.
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1. a) What is isotropic radiator?

b) Define radiation pattern and directive gain.

c) Define beam width.

d) Write about polarization.

e) Write about binomial arrays.

f) Define directivity.

g) Define radiation resistance.

h) Write about antenna losses.

i) Differentiate resonant & non-resonant antennas

j) Define antenna gain.

k) Write about half wave dipole.

l) List the functions of antenna couples.

m) List various microwave antennas & write their characteristics.

n) What is yagi uda antenna? Draw radiation pattern also.

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

travelling wave antenna and standing wave 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 Maxwell’s
approach.

(P.T.O.)



UNIT-II
4. a) What are the principle patterns? Explain.

b) Derive the equation for Friss Transmission.

c) What is Isotropic antenna and directional antenna

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

OR
5. a) Find the directions of pattern maxima, minima and beam width of

major lobe when the array of two point sources of equal amplitude and

b)

different phases.

Explain the principle of multiplication of patterns with neat sketches.

UNIT-III
6. a) What are the basic principle of slot antennas and microstrip antennas

b) Explain the construction of Rhombic antenna. What are the factors that
are important in the construction of rhombic antenna. Give their
formula in alignment design.

OR
7. a) What are loop antennas? Explain how a small loop is treated as

equivalent to a short magnetic dipole.

b) Explain briefly about folded dipole antenna. Sketch the radiation
pattern and compare the characteristics with half-wave dipole.

UNIT-IV
8. a) Explain briefly about the phenomenon of DUCT propagation.

b) Derive the equation for field strength of space wave propagation.

OR
9. a) Describe briefly about the types of propagation? Explain

atmospheric effects in space-wave propagation.
the

b) Explain the following:

i) Skip distance

ii) Max usable frequency

iii) Critical frequency

*****
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1. a) State the poynting theorem.

b) What is the depth of penetration in free space ?

c) Write two applications of EM waves.

d) What is meant by directive gain ?

e) Find the radiation resistance of Hertzian dipole of length
80

λ
.

f) An antenna whose radiation resistance is 300 operates at a frequency of 1 GHz and

with a current of 3 amperes, find the radiated power.

g) Define uniform linear array.

h) What is meant by Half power beam width ?

i) What are the advantages of Folded dipole ?

j) What are the design parameters of Yagi-Uda antenna ?

k) Write two special features of paraboloid reflectors.

l) What is meant by skip distance ?

m) Write the two applications of micro strip antennas.

n) Give the mathematical form of gyrofrequency.

UNIT - I

2. Derive the expressions for Radiation field components (Magnetic field and Electric field) of

an alternating current element.

(OR)

3. a) Explain special features of travelling wave antennas and standing wave antennas.

b) Explain the concept of Retarded vector potential.

P.T.O.
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UNIT - II

4. a) Define and explain the following :

(i)   Directive gain.

(ii)  Antenna polarization.

(iii)  Radiation efficiency and

(iv)  Effective aperture of antenna.

b) Derive an expression for the resultant radiation pattern of two-element array.

(OR)

5. a) Explain the principle of multiplication of patterns and obtain the resultant radiation

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

λ
 apart.

b) An array contains 100 isotropic radiators with an inter element spacing of 0.5.  It is
required to produce broad side and end-fire beams.

(i)   Find Null-to-Null beam width and half-power beam-width in degrees.

(ii)   Also find the directivity of both forms of arrays.

UNIT - III

6. a) Obtain the design data of a Rhombic antenna to operate at 30 MHz if the angle of

elevation is 10o, 20o, 30o and 40o.

b) Explain the operation of Helical antenna in normal mode and axial mode and draw its

radiation patterns in both the modes.

(OR)

7. a) Distinguish between sectoral, pyramidal and conical horns with neat sketches.  List out

their utility and applications.

b) Explain the basic principle of corner reflector with the help of neat diagrams.

UNIT - IV

8. Discuss the following with relevant sketches.

a) Effect of curvature of an Ideal Earth.

b) Variations of Field strength with height in space-wave propagation.

c) Atmospheric effects in space-wave propagation.

(OR)

9. What are the characteristic parameters of Ionospheric propagation ?  Explain clearly with the

help of neat sketches.


