SOLUTION2

Aug. 21,2002

Solution 2.1
a) wt+ kx =10% + 10z, w = 2rf = 10°, f =12 =159 x 109 (Hz)

b) -x direction

c) v:%:%:mg (ms™1)
v 8
d) A= %= 5500 = 0.629 (m)

2 2 _ _
€) k=uw/ueo, p= wk260 - (109)2><§.085><10—12 =113 x 107" (Hm™)

f) E = —nk x H = 21sin(10% + 10z) = £1129.97 sin(10% 4 10z)(Vm 1)

Solution 2.2

H = —2cos(wt — ky) /no

a) We(T,t) = E\E(z,t)P = gcosg(wt —ky) (Jm™3)

b) Win(7,t) = plCOE — it o2 (wt — ky) = & cos(wt — ky) (Jm™3)

217(2)

cos? (wt — ky) (Wm™2)

d) I=<5(r1) >= 5= [ cos(wt — ky) d(wt) = fz= (Wm~?)

X

e) From a) and b), we can see Wy, (T, t) = W,(7, 1)

f) We(T,t) = Wi(7,t) = § cos?(wt — ky) = % cos?(wt — ky) = ﬁ cos?(wt — ky) (Jm™3)

g) H= 2%0[—2 cos(wt — ky) + cos(wt + ky)]

We(T,t) = Wn(7,t) = §[2cos(wt — ky) + cos(wt + ky)]?



2 Aug. 21,2002
S(r,t)=Ex H = _3777%[_4 cos? (wt — ky) + cos?(wt + ky)]

h) S=Ex H =2[2e7" + /"] x 2.-[-2e/% 4 e IM] = §o(—=2e~ %M 2627k 1 3)

i) H=—2%Lcos(wt — ky) + :%nio sin(wt — ky)

0
T T — L1[s 5o 51 S
S=FExH= n—o[:z cos(wt — ky) + z sin(wt — ky)] x [_2770 cos(wt—ky)—l—q:n—o sin(wt — ky)]

= nio[g cos?(wt — ky) + g sin®(wt — ky)]

Solution 2.3
a) V-D=p, [[V-Ddv= [ pdv, [,Dds= [, pdv, Epdrrd =Q,
Ly = 471'e><%.012 = % x 10* [Vm_l]

b) Vo=¢o=[LE(r)dr=— [ E(r)dr = — [0 $%ydr = 2

o0 4mer2 — dmerg

c) C= % = 7@2/4267"0 = 4merg (Farads)

Solution 2.4
2) VxH=1+jwD=juD
At left-hand-side use operater V x:
Vx(VxH)=V(V-H)-V?H
Because H = ﬁv xE,soV(V-H)=0
At right-hand-side use operater V x:
jwV x D = jweV x E = jwe(—jwu)H = w?ped = k*H
So, —V?H =k*H, V?H +k*H =0
b) V xH=J+ jwD

V- (VxH)=V-J+juwV-D=0



So V-J=—jwV-D=—juwp

Solution 2.5
a) Acos(wt —m/2) — Ae I™/2 = —jA
b) (14 j)edk* = eikz 4 eik=Him/2 o cos(wt + kz) + cos(wt + kz + 7/2)

¢) Acos(wt — kz +71/2) = Acos(wt — (kz — 11/2)) — Ae I k==7/2) = jAe=ik=



