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k¢ 137 A F1H HE1H

Problem 1 (20 Points) 4

(8) A circular gylinder along the z-axis has its 4, =100 and a magnetic flux density B = 5a, (T) inside.
The exterior of the cylinder is air. Find the magnetic flux density just outside the cylinder EDU, .

(b) The x=0 plane contains a current sheet of density K which separate region 1, x<0 and ﬂ%x =2,

fromregion2, x>0 and 4, =7, GivenB, =6a, +4a,+10a, (T) and B, = 64, ~14a,+21a. (1), findX .

Problem 2 (20 Points)
Find the scalar potential ¢ and the electric field intensity E (for any time £), based on the Lorenz
condition, if the vector potential is given in free space as A= a.(xz/c—xr), where c isthe speed of light

in free space, ¢ =xz and E=-4.z when t=0.

Problem 3 (20 Points)

In a source-free dielectric medium (& =9s,, i = 14, ), the magnetic field intensity is given as

H =cos(10°t = 3kx — 4kz)a, (A/ m), where kis a constant. By using Maxwell’s equations, find (a) the
displacement current density, (b) the electric field intensity, (c) the constant &, (d) time average power per

square meter in+z direction.

Problem 4 (20 Points)

A 100-ohm transmission line is terminated at a load of 300 ohms. Find (a) the voltage reflection coefﬁcient at
the load location, (b) the VSWR dn the line, (c) the voltage reflection coefﬁcien£ and the input impedance

A/ 8 away from the load.

Problem 5 (20 Points)

AJ;l air-filled métallic parallel-plate waveguide, with the plate separation of 6 c¢m , has the magnetic field
intensity as H = cos(507zx)cos (397 x10°f — pz)a, (A/ m). (a) What is name of this mode? (b) What is the
cutoff frequency of this mode? (c) What is the guide wavelength of this wave in the z-direction? (d) What is

the group velocity of this wave?




