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First Exam

Q1(7 fS‘ﬁh current distribution over a wire antenna of length L placed along the z-axis is given by:

m 1=10(1—%|z'|)a,, oL ed gt

2 2
(2) Derive an expression for the magnetic vector potential A in the far-field. Assume L << A.
(b) Derive expressions for the radiated electric and magnetic fields.

(Hint: use E ~—jo(Aa, + Aa,))

(c) Derive expression for the radiation resistance of this antenna. L 5o L
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Q2 (10 pts.) An antenna in free spacc{xas a far-zone E-field given by: E =24—=-~ G0 o, O i l' b)

a,

r
Determine the follomng ﬂ/{ kp

(2) H.

(b) Radiation intensity U( 0 ,0).
(¢) The radiated power Prg.
(d) The directivity D,

(¢) The HPBW and FNBW

‘ )
(D) Plot the radiation pattern. @
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. t
rrent loops with radius a placed a distance d apart are fed with same curren

Q3 (3 pts.) Tyvo identical small cu
~ amplitude Io in phase (¢ = 0), according to the figure below:

(a) Calculate the array factor for this array. U{ ( %

(b) Determine the array pattern of this array irecti
i 3 _ ; tions
(c) Determine the smallest separation d so that nulls in the array pattern are formed in the diree

6=0%, 60", 120°, and 180", where @ is the angle measured from the positive z axis.
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