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 1. Draw the polar diagram (field pattern) of a broadside array with no. of elements = 5 and spacing 

between the array elements =
𝜆

2
. 
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 2. (a) Explain the principle of pattern multiplication. 
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     (b) Using  exact  method,  calculate  the  distance  between  elements  of  broadside  array  whose 

Beam-width between first null is found to be 45
0
 at a freq of 10MHZ. There are 8 elements in the 

array. 
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 3. (a) Show that the electric field pattern of a thin linear antenna of length L=λ/2 is given by: 

E =
cos(

π

2
cosθ)

sinθ
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4. Derive an expression for an electric field of an array of two isotropic point sources of same 

amplitude and opposite phase. Also draw the field pattern and determine its maxima, minima and 

HPBW.  
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5. Starting from fundamentals, derive the equation for radiation resistance of a Hertzian Dipole.  
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6. Derive an expression for the far field components of a small loop antenna.  
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7. (a) Find the length, L, H-plane aperture and flare angles θE and θH of a pyramidal horn for which E-

plane aperture is 10λ. Horn is fed by a rectangular waveguide with TE10 mode. Assume δ= 0.2λ in 

E-plane and 0.375λin H-plane. Also find E-plane, H-plane beam widths and directivity.  
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    (b) Explain the different types of rectangular and circular horn antenna. For rectangular horn, write 

design equation for flare angle.  
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8. (a) The radius of a circular loop antenna is 0.02λ. How many turns of the antenna will give a radiation 

resistance of 35Ω?.  
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    (b) Calculate the maximum effective aperture of a thin loop antenna 0.1λ in diameter with a uniform 

in-phase current distribution.  
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   3 (b) Calculate the radiation resistance of a dipole of length =λ/5. Assume triangular current 
distribution. 
 Radiation resistance of a short dipole is 
 

𝑅𝑟 = 790 (𝐿/𝜆^2 ) 
 
Then taking L=λ/5 
                                                         Rr=31.6 ohms 
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