Register Number .......coooveiiniiin
M.E. DEGREE EXAMINATIONS: DECEMBER 2008
First Semester
COMMUNICATION SYSTEMS
PO7CM101: Advanced Radiation Systems
Time: Three Hours Maximum Marks: 100
Answer ALL Questions:-
PART A (20 x 1 =20 Marks)

|8 The vector potential A measured at Point Z at time t is known as retarded because
a) its velocity suffers retardation in space.
b) Itis generated due to current at the dipole earlier in time.
¢) It is attenuated while moving in space.
d) It has change in vector orientation.

2. An antenna of diameter D is operating at wavelength A. The critical distance 7vc
beyond which the electrostatic and inductive contribution to the radiated fields can be
neglected is
a) DA b) DA c) 2D D) D*/A

3. The radiation resistance Rpaq 1S
a) Resistance offered by antenna.
b) Resistance offered by free space.
¢) Coupling resistance offered by objects in the free space.
d) Coupling resistance between free space and antenna.

4. The effective length of antenna depends on
a) Wavelength of radiation.
b) Current distribution.
¢) Angle of radiation.
d) Area of cross section.

5. In an end fine array with antenna spacinsg of A2, the elements are fed
a) in phase b) 90" out of phasc
¢) 180° out of phase d) 60" out of phasc

0. The Tcheby Cheff Polynomial Tw(Xy) is commonly used in design and synthesis
problems. For m=0 and m=1 its valucs are

a) 1and0 b) land o ¢) Oand ] d) «and]

7. At 450 MHz the left Eower beam width of a 3-element array is
a) 10" by 12 ¢) §° d) 28°

8. The directional patiern of an end free array using isotropic radiators is substantially
independent of spacing of the antenna radiators provided this spacing does not exceed
a) A8 b) A4 ¢y 3A/8 d) /2
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10.

1.

12.

13.

14.

15.

16.

17.

18.

The dual quantity corresponding for Electric source Ea when J = 0, M=0 in magnetic
source (J=0, M # 0) is '
a) -Er b) M G) Ha d) Hp

The fields in source free region can be determined only if :

a) tangential electric fields alone are completely known over a closed surface.
b) tangential magnetic fields alone are completely known over a closed surface.
¢) both the fields are known over closed surface.

d) both the fields are known in an open region.

For a radiation through an aperture in absorbing scteen the Far-zone fields radiated by
opening on the screen are related to far-zone fields of the complement by
a) Eps = Heec b) Ey = Hec

¢) Hgs= - Eoc /Mo d) Hygs = ‘E¢c/n0

A longitudinal slot in a cylinder has a radiation pattern which is practically in a plane
perpendicular to the axis provided the cylinder diameters in terms of wavelength is of
the order of

a) A2 b) A/4 c) A8 dy A10

Patch antenna is a

a) High gain wide band antenna
b) Low gain narrow band antenna
¢) High gain narrow band antenna
d) Low gain wide band antenna

Beam widths for corner reflectors are approximately equal in both Principal Planes,

provided @ is equal to
a) 120° b) 90° c) 60° d) 45°

Cassegrain feed is used with Parabolic reflector to
a) increase the gain of the system

b) increase the beam width of the system

¢) reduce the size of main reflector

d) allow the feed to be placed at a convenient point

Reflector antennas are preferred for gains greater than
a) 50dB b) 40dB ¢) 30dB d) 20dB

For a wave to have linear polarization, the time phase difference between the two
components must be
a) nm b) nn/2 ¢) nm/4 d) 3nn/2

A wave is said to be clockwise elliptically polarized if the time phase difference
between the two components is
a) notequal to £ (nm)/2>0
b) notequal to xn/2 w<0
¢) notequalto(1/2+2m)mw
d) not equal to —(1/2 + 2mw
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19.

20.

The longitude lines on poincare sphere represent
a) axial ratio b} tilt angle
c¢) Right hand sense of rotation d) left hand sense of rotation

The Stokes vector for Linearly Polarized wave in horizontal direction is

a) (1 b) (1 o (1 dy (1
1 -1 0 0
0 0 i -1
0 0 0 0

PART B (5 x 16 = 80 Marks)

21.a)(i)Derive the Expression for Retarded Vector Potential using Maxwell’s equation

approach. (8)
* (ii}Derive the Electric Field Components and magnetic field components for the field
radiated by an alternating current element. 8)
(OR)

21.b)(i)Derive the expression for Power radiated and radiation resistance of a Half-wave

dipole antenna. (8)

(ii)Derive the inhomogeneous Vector Potential equation for magnetic current source
M due to electric Vector Potential F. (8)

22.a)()Find the Directions of Principal maxima, other pattern maxima, pattern minima

and beam width of major lobes for an array of n-isotropic sources of equal
amplitude and spacing and same phase. (8)

(i)Explain Schelkunoff Polynomial method for synthesis of arrays whose patterns
possess nulls in desired directions. (8)

(OR)

22.b)(i)Design a four element broadside array of A/2 spacing between the clements. The

pattern is to be optimum with a side lobe level 19.1 dB down the main lobe
maximum, (1

(ii)Determine the description of desired patlern using Fourier-Transform method for a
continuous line source distribution. (6)

23.a) Explain how the field radiated by an aperture antenna can be found using Fourier

Transform. (16)
(OR)
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23.b) . ind the Radiation fields, Beam width, side lobe level and directivity for a
rectangular aperture mounted on an infinite ground plane. (16)

24.a) Derive the expression for Aperture fields and radiated fields of a E-Plane sectoral

Horn antenna. (16)
(OR)
24.b) Explain the analysis of Rectangular Microstrip Patch antenna using Transmission
line model. (16)
25.a)(i)Define Stokes parameters. | 4)
(ii)How stokes parameters are represented in fixed bases? 4)
(iii)What are the properties of Stokes Parameters? (4)
(iv)How Stokes Parameters are related to Polarization ellipse? 4
(OR)

25.b) A uniform plane wave is propagating in the direction of positive Z axis. Find the
Polarization (Linear, Circular or Elliptical), sense of rotation (CW or CCW), axial
Ratio (AR) and tilt angle for

i) Ex=Byand A9 = w2 3)

ii) Ex#Eyand A¢ = 0 3)

iii) Ex=Byand A¢ = n/4 (5)

iv) Ex=0.5Eyand A} = m/2 5)
PEE R T L L
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