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Note: the following symbols can be used in your answers without converted to numerical
values:

&,: permittivity of vacuum.
W, : permeability of vacuum.

1,: intrinsic impedance of vacuum.

1. Two static point charges Q are located at (0,1,0) and (0,-1,0) in vacuum.

(1) Find the electric field intensity E at (1,0,0). (15%)
(2)  Let Sbe the sphere of radius 2 with center located at (0, 0, 0). Find the closed

surface integral of E on the sphere, i.e., ﬁ Eds (10%)

Note: all coordinates are in rectangular coordmate Q=1 coulomb. All length units
are in meter.

% Two +z-directed infinite long DC straight line currents 7 are located at (0,1,0) and (0,-
1,0) in vacuum. y
(1)  Find the magnetic field intensity H at (1,0,0). (15%) 4

(2)  Let C be the path (right figure) following a circle of
radius 2 on x-y plane with center located at (0, 0, 0).

Find the closed line integral of H along the circle, i.e.,
f H-di (10%)

&5

Note: all coordinates are in rectangular coordinate. 7 = 1 ampere.
All length units are in meter.

A uniform plane wave propagating in vacuum in the direction of 8=90"and p=45"
where 0 and ¢ are the coordinate variables of spherical coordinate. The electric field
can be expressed as follow:

E(xyz)=tEe” xthy k)
where E;=1V/m and Z is the unit vector of z-axis. Let the frequency be 1 GHz.
(1) Findk,, k, and k. (10%)
(2)  Find H(xy,z). (15%)

An ideal lossless two-wire transmission line is located in an infinite medium with
relative permittivity ¢,=4 and relative permeability u,=1. Let the frequency be 1 GHz.

(1)  Find the phase velocity v, of the transmission line. (5%)
(2)  Find the wavelength A of the transmission line. (5%)
3) If the distributed inductance L of the transmission line is 1 nH/m, find the

distributed capacitance C? (10%)
(4)  Continued from (3), find the characteristic impedance Z,of the transmission

line . (5%)



