At

226

BIBRSABATARERRLER L REA #*/ H %/H

RATER) - EEEEE TR T A

EZHEHE @ B

W BEEE  ASE (7 (U5 st

Problem 1 (20 Points)
(a) What is “retarded potential™?
(b) Derive the charge conservation law from the generalized Ampere’s law.

Problem 2 (20 Points)

The VSWR of a loaded transmission line is 3 and the first voltage maximum are A/6
away from the load. (a) Find the normalized load impedance. (b) How far away from
the load will the real part of the input impedance equal to its imaginary part?

Problem 3 (20 Points)

When a uniform plane wave in air is normally incident onto a planar lossless medium,
the reflection coefficient is measured to be — 0.25, and the phase velocity of the
transmitted wave is reduced by a factor of 3. Find (a) the relative permittivity and the
relative permeability of this lossless medium. (b) Design a match layer before this
medium to reduce the reflection to zero.

Problem 4 (20 Points)

The cross-section of an air-filled metallic rectangular waveguide is 4 cm in the
z-direction and 2 ¢m in the x direction. One wave is propagating in this waveguide
along the y-direction and its has E, = C, sin(507z)sin(507x)e™/**" . (a) What is this

mode and what is its frequency? (b) Find the transverse electric fields of this wave.

Problem 5 (20 Points)
A helical antenna has a far-field electric field given by E = (J, /r)cos8¢ ¥’ @, for the

upper hemisphere (0S8 < 7/2,0< ¢ <27), where ], is a constant. Find (a) the total

radiated power, (b) the maximum effective area at 1 GHz.
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