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1. Write the answer in sequential order for the following questions:

(32)
(a) Write two methods for increasing the bandwidth of a dipole antenna, and also write what is the typical bandwidth expected.

(b) Rin of a 2-fold 
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 dipole is approximately equal to 150 / 300 / 75 / 37 ohms. What will happen to Rin if the fed dipole diameter is larger than the other arm.

(c)  Draw approximately the radiation pattern of two small vertical dipoles placed along the y- axis (horizontal direction) and fed with equal amplitude and phase.
(d) For a linear array, why cosine distribution with a pedestal is used? Write the equation for the amplitude distribution.
(e) What are the advantages and disadvantages of planar array over parabolic dish antenna?

(f) If the same substrate is used to design RMSA at 1 and 4 GHz, then what will be the approximate percentage bandwidth ratio? Write one method for increasing the bandwidth of MSA without increasing its volume.  

(g) Write the advantages and disadvantages of single feed over dual feed CP microstrip antennas.

(h) Explain the concept of sequential rotation briefly by drawing the figure.

(i) Draw two compact MSA configurations with feed-point location? Explain in 1 or 2 lines, why these configurations are compact.

(j) Draw a 2x2 RMSA array configuration using corporate feed with a single co-axial feed. Show clearly the typical values of the characteristic impedance of the feed-line.

(k) If the helix wire diameter is increased from 0.005( to 0.02(, then the gain will increase by 0/1/2/3
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. Write two applications of helix to be used as a parasitic element.
(l) What should be the spacing between four identical helical antennas with individual gain of 14
[image: image3.wmf]dB

. 
(m) Write two methods for obtaining pattern symmetry in the two orthogonal planes of a pyramid horn antenna. For what application, pattern symmetry is required.
(n) Write all the differences between Yagi-Uda antenna and log-periodic dipole antenna arrays.

(o) For an infinite corner reflector antenna, if the corner angle is decreased, then write its effect on the gain. How many images will be formed for a corner reflector angle = 600.
(p) What are the differences between prime focus feed reflector and Cassegrain reflector antennas.
2.  Calculate the array factor of 10 elements hexagonal array (3 elements in top row, 4       in the middle and 3 in the bottom row) placed in the x-y plane. Compare its performance with a linear array of 10 elements.




     (10)
3. Find the dimensions of a suspended square MSA at 900 MHz. The substrate parameters are εr = 4.3 and h = 0.16 cm and the air-gap = 2 cm. What should be the       approximate feed-point location for 50 ohm match. What is the expected gain? Show the figure with all the dimensional details to generate LHCP with two orthogonal feed-points.      








     (12)
4.   (a) Design a helical antenna to operate in the axial mode for a gain = 14
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at 2.45 GHz. Find the HPBW.

      (b) Design a normal mode helical antenna to operate at 433 MHz with a maximum height of 4 cm. 
For both the antennas, give complete fabrication details, so that a technician can fabricate these antennas.







     (12)
5.    A horn antenna is to be operated at 10 GHz with following dimensions:

       Waveguide = 2.3 cm ( 1 cm

       Aperture    = 20 cm (15 cm

       Horn length from throat to mouth = 25 cm.

       Find the maximum phase error in E and H planes and expected gain of the antenna. Are the dimensions optimum? If not, calculate the approximate optimum dimensions, and what will be now the expected gain? 




     (12)

6.   Design a log-periodic antenna to operate in the frequency range of 100 to 300 MHz for a gain of 9
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. The optimum values of τ and ( are 0.86 and 0.16, respectively. Draw the configuration with all the dimensional details.           


     (12)
 7.  A parabolic reflector antenna has a diameter of 2.4 m. Find its gain at 4 GHz assuming that due to fabrication error, the efficiency is only 0.4. Write all the efficiencies associated with this antenna. Then with reasoning explain how the efficiency can be improved to 0.7. What will be the new gain? If older gain meets the requirement, then what will be the required size for efficiency = 0.7.

     (10)
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