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1. (20%) Please wrlte down the four Maxwell’s equations in differential form and explain the meanings of the
four equations.

2. (20%) Please derive the charge conservation law from Maxwell’s equations, and please explain the physical
meaning of the displacement current.

3. (20%) Considering the four Maxwell’s equations in vacuum, please derive the electromagnetic wave
equation. ' | .

4. (20%) Please describe the meanings of phase velocity v, and group velocity Vg. Please show that Vg =

dv.
v, — A—=,
p dA

K (20%) In the x-y plane, a total charge Q is uniformly distributed around a circular ring of radius R and

infinitesimal thickness. Please calculate where and what is the maximum electric field.

a (b xe)=hb-(cxua)y=ce(axb)
ax(bxe=(-c)b=_(a-b)
(axh):(exd =@-c)b-d) — (a-d)}b-c)
VX Vir=10
V-(Vxa)-10
V x (Vxa)=V(V-a)— Va
V:.(ya)=a -V + ¢V -2
V X (ga) = Vif x a + ¢V X a
V(a-b)={(a-V)b +(b-V)a+ax(V x b) +b x (VX a)
V.(axb)=b-(Vxa)—a-(Vxh) |
Vx(axh)=aV-bB)—b(V-a)+(b-V)a—(a-V)b




