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B4 (B4 5 9)

A TFATE A & (permeability) #yE# SI #1E4 (HR)?

(A)N-A (B) kg-C2/m (C) A/N (D) kg~ m/C?

3R N,A C kg m B % 43 (Newton) ~ &3% (Ampere) ~ B 45

(Coulomb) ~ 2> f (kilogram) ~ 2~ R (meter)

WY+ ey E (electric field) E ~Sa# (electric displacement) D~ BEE

(magnetic induction) B~ 3% (magnetic field) H~ E#84t (electric polarization)

P> $15£#%4t (magnetization) M zpieshites D=cE+P 1 B =p(H+

M )°%ﬁ§f|‘%‘ X R@iAA @ E % (surface current) $2d@E 4 (surface charge):

BT ¢t 8 n AR EEHEFERTOY WAL E (tangential component)

$13k¢ 5% (normal component) » BIF FI4T 4 2 & 3 F @ Al 0 35 o4 JE 4K &)

SR 2 (A) E By 8 Dy H, #i&% (B) E,By 8t D, H, #&§ (C)

E, B, % D, H, #&#% (D) E, B, # D, H, ##£&

Bho S BB (scalarfield) A Bk &35 (vector field) » I LM A T dh

g 4320 (Buclidean space) » 351 H 50 F — & E 2K Ko it

(A)V2S =0, V-A=0 (B) YxVS=0, V?’A=0 (C) V(YxS)=0, VX
(V-A)=0 (D) Vx (VS) =0, V- (Vx4)=0.

s Ep3e 32 (Poynting’s theorem) MM A F AR — 4 E o) FIEALE?

(A) EHFE B) £ETE C) HEFE D) HETE

B4 BA (.C.Maxwell) EMEETHARHTRGERTAE > BEXT

Hf—@ExE FHTEAMREATRE - R ELERAGHRYRT A

EmrE?A) BAEE B) s EEus kg ) wux# O) &M

A v

DTFM— R G TRk 7 (A) Bk Bt B) ATHEHE X

4 (C) b oy (z #) NEXARERBOHITEIAR REe v F&

+)(D) FRRPEIEH

A BER) P g RE Gt EBREEARTHY

1. (15 %) Show that for a plane wave propagating in a good conductor, the phase
difference between E and H fields is about %.

2. (15 %) Two infinitely long grounded metal plates at y =0 and y =a are
connected at x = +b by metal strips maintained at constant potentials +Vj,

as shown below. Find the electric field inside the rectangular pipe.
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3. (20 %) It is well known that when total internal reflection happens in the high
refractive index medium, the electromagnetic fields are not zero in the low
refractive index side. Explain why the field energy does not leak out through

the interface between the two media.
4. (20 %) The time-dependent electric and magnetic fields in free space can be

-

written as E = —VV — ‘;—': and B =V x /T, where V and A are the scalar
and vector potentials, respectively. Suppose the electromagnetic fields are

generated by charge density p and current density ], derive the wave

18V

equations for ¥V and A. (Use the Lorentz condition V-4 = —=—to

simplify the final form of the wave equations).
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