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Figure Q2 b 

∅𝒐 ∅ 

Figure Q2 C 

Answer All Questions 

Question 1 :    25 marks 

I:  (a) State antenna radiation regions? Express by equations.                                                    (3) 

     (b) Half-power beam width (HPBW) and its relation to directivity (approx.)?                      (2) 

     (c) What is love principle and classify its cases?                                                                    (3) 

     (d) Explain the quadratic phase error effect in E-sectoral horn and how can be minimized? (4) 

     (e) What are the optimal dimensions of pyramidal horn?                                                        (2) 

     (f) What are the benefits of corrugation in a corrugated horn?                                                (2) 

     (g) What are the advantages of microstrip antennas?                                                              (3) 

II: Compare between array series feeding and corporate feeding?                                               (3) 

III: Define spillover and amplitude tapering efficiencies and how can both be improved?         (3) 

Question 2 :    25 marks 

I. Explain briefly the cavity model analysis on the mechanism of microstrip patch radiation? Support 

your answer by sketches.                                                                                                            (3) 

II. Find the TMZ
mnp field configurations (modes) of the rectangular                               

microstrip patch based on the geometry of Figure Q2.b. Determine: 

a) Eigenvalues (βx, βy and βz)                                   (3)                                      

b) Resonant frequency (fr)mnp for the mnp mode.  (2) 

c) Dominant mode if L > W > h.                              (2) 

d) Resonant frequency of the dominant mode.         (2) 

III. A perpendicularly polarized plane wave is 

obliquely incident upon an aperture, with 

dimension a and b, on a perfectly electric 

conducting ground plane of infinite extent, as 

shown in the figure. Assuming the field over the  

aperture is given by the incident field. Find: 

(a) Fields at aperture.                                                                           (4) 
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(b) Equivalent L and N (spherical form)                                                                                        (3) 

(c) The far-zone spherical components of the fields for y > 0.                                                      (3)   

(d) What are the predicted directivity and aperture efficiency (without proof)?                           (3) 

Question 3 19 marks 

I. Design an optimum directivity E-plane sectoral horn whose axial length is 𝜌1 = 10𝜆 . The horn is 

operating at X-band with a desired center frequency 10 GHz. The waveguide feeding the horn has 

dimensions of 0.5λ and 0.25λ. find: 

(a) Horn aperture dimensions 𝑏1 𝑎𝑛𝑑 𝜌𝑒  in wavelength.                                                                (3) 

(b) Calculate maximum total flare angle of the horn.                                                                     (3) 

(c) Maximum quadratic phase.                                                                                                        (3) 

(c) Directivity of the horn (dimensionless and in dB) (exact method).                                           (3) 

(d) Maximum effective area.                                                                                                           (2) 

(e) Aperture efficiency.                                                                                                                    (2) 

(f) What is the kind of radiation patterns for that horn?                                                                  (3) 

Question 4 21 marks 

 I. State microstrip feeding methods and which one provides broadest bandwidth?                       (4)  

II. Compare between cylindrical reflector and parabolic reflector?                                                 (4) 

III. What is the main function of reflector and give some of its types?                                           (4) 

IV. A parabolic reflector, has an f/d ratio of 0.3 with diameter of 2 m. Determine the: 

(a) Total subtended angle of the reflector .                                                                                      (3) 

(b) Aperture efficiency assuming the feed pattern is symmetrical and its gain pattern is given by  

Gf (θ΄) = cos
4
(θ΄/2), where θ΄ is measured from the axis of the reflector.                                (3) 

(c) Directivity of the entire system when the antenna is operating at 10 GHz, and it is illuminated by 

the feed pattern of part (b).                                                                                                              (3) 
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