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

     (6)
(a) If a thick substrate is used to design CMSA, then its input impedance becomes inductive. Show two methods with diagram to match this impedance to increase the bandwidth without adding any external components.  

(b) Draw H-shaped MSA configuration with feed-point location? Explain in 1 or 2 lines, why it is compact (Hint: show the resonant length). 
(c) Write the advantages and disadvantages of corporate over series feed MSA array.

2.
Design a monopole antenna to cover GSM frequency band from 890 to 960 MHz. Give all the details of the antenna (i.e., connector type, wire diameter, ground plane size, any support structure required, drawing, etc.), so that a technician should be able to fabricate the antenna. 







      (8)

3.   A loop antenna of diameter 10 cm has 10 turns, and its wire diameter is 1 mm. Find its radiation resistance and gain at (a) 10 MHz and (b) 1 GHz. Will the impedance be inductive or capacitive at these frequencies? 




     (8)
4.
Find the number of elements and the spacing between the elements for a broadside rectangular planar array to obtain HPBWs of  80 and 50 in the two orthogonal planes. What is the approximate gain of the antenna.




      (6)

5.  A suspended rectangular MSA has L = 10 cm and W = 12 cm. The substrate         parameters are εr = 4.4, h = 0.159 cm and tan δ = 0.02, and the air-gap = 1 cm. Find the resonance frequency of the antenna. What is the expected directivity and efficiency?
       








     (8)
6.
A rectangular ring MSA of outer length and width L = 5 cm and W = 6 cm, and inner length and width l = 3 cm and w = 4 cm is printed on Duroid substrate having εr = 2.3 and h = 0.159 cm. Find the resonance frequency of the antenna. Where should be the feed-point to match with 50 Ω.






     (8)

7.
Design a nearly square MSA at 1575 MHz for an alumina substrate having εr = 9.8 and h = 0.127 cm for RHCP. Show the diagram clearly indicating all the dimensions with feed-point location.







     (8)

8.
Design a triangular MSA to operate at its fundamental mode at 2.45 GHz for glass epoxy substrate (εr = 4.4, h = 0.159 cm and tan δ = 0.02). Where should be the feed-point to match with 50 Ω. What is the expected directivity and efficiency?
   (8)

