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Please use English to answer questions.

Problem 1 (40%). Explain concepts or answer questions.
(1) Inhomogeneous medium and dispersive medium.
(2) Radiation pattern.
(3) Major lobe and side lobe of antennas.
(4) Bandwidth.
(5) What is the difference between directivity and gain?
(6) What is the bandwidth in percent (%) if the ratio of upper frequency to lower frequency is 40 and the central frequency is 205 MHz?
(7) Reflection coefficient.
(8) Reactive near-field region and radiating near-field region.
(9) Circular polarization and its condition

(10) Total efficiency of antenna

Problem 2 (15%). Find the half-power beamwidth (HPBW) and first-null beamwidth (FNBW) in radians and degrees for the following normalized radiation intensities (
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Problem 3 (15%). The power radiated by a lossless antenna is 10 watts and its directional characteristics are represented with the radiation intensity 
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). Determine the
(a) maximum power density (in watts/square meter) at a distance of 2000 m (the far-field distance is assumed). Specify the angle where this occurs.
(b) directivity and gain (in dB).

Problem 4 (20%). The complex electric field of a uniform plane wave is given by
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(a) Find the polarization of the wave (linear, circular, or elliptical).
(b) Determine the sense of rotation (clockwise or counterclockwise).

(c) Sketch the figure the electric field traces as a function of 
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Problem 5 (10%). Prove that any linearly polarized wave can be decomposed into two circularly polarized waves (one CW and the other CCW) but both traveling in the same direction as the linearly polarized wave.
� EMBED Equation.3  ���
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