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Problem 1: (20 Points)
An electric field in free space is given by £ = ¢/ sin(7x2)a, (V / m). (a) What is the frequency? (b)

Please find its associated B, using Maxwell’s equations.

Problem 2: (20 Points)

Find the magnetic flux density B at the point O due to the current

Y =

loop in free space as shown.

_| Problem 3: (20 Points)

A 5-m-long distortion-less transmission line has a characteristic impedance Zy=100Q. A signal applied to
this line is delayed by 25 ns before it is measured at the receiving end and it is attenuated by 1 Neper.

Determine the per-unit-length parameters (R, L, C, and G) of this line.

Problem 4: (20 Points)
When a uniform plane wave in air is normally incident onto a planar lossless medium, the reflection

éoefﬁcient is measured to be — 0.5, and the phase velocity of the transmitted wave is reduced by a factor of 4.
Find (a) the relative permittivity s, and the relative permeability 4, of this lossless medium. (b) Design a

match layer (&, , 4, , and thickness) before this medium to reduce the reflection to zero.

Problem 5: (20 Points)

The guided wavelength of a propagating mode along an air-filled metallic waveguide at 26 GHz is found to

be 1.25 cm. Find the cutoff frequency of this mode.




