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Solution 2.1 

a) wt + kx = 109t + 10x, w = 2πf = 109 , f = 10
9 

= 1.59 × 109 (Hz)2π 

b) -x direction 

c) v = w = 10
9 

= 108 (ms−1)k	 10 

108 
d) λ = v = 

1.59×108 = 0.629 (m)f 

√ 102 
e) k = w µε0, µ = 

w
k 
2

2 

ε0 
= 

(109)2×8.85×10−12 = 1.13 × 10−5 (Hm−1) 

f ) E = −ηk × H = ˆˆ zη sin(109t + 10x) =  ẑ1129.97 sin(109t + 10x)(V m−1) 

Solution 2.2


H = −ẑ cos(wt − ky)/η0


a) We(r, t) =  ε |E(r,t)|2 = 2 cos2(wt − ky) (Jm−3)2 

2 
µ 

2 cos2(wt − ky) (Jm−3)b) Wm(r, t) =  µ |H(r,t)|2 = 
2η2 cos2(wt − ky) =  ε 

0 

y 1c)	 S(r, t) =  E × H = ˆ  η0 cos2(wt − ky) (Wm−2) 

y 1 1d) I =< S(r, t) >= ˆ  η0 2
1 
π 0

2π cos2(wt − ky) d(wt) =  ŷ 2η0 (Wm−2) 

e) From a) and b), we can see Wm(r, t) =  We(r, t) 

f) We(r, t) =  Wm(r, t) =  ε 2µ 
1 

2 cos2(wt − ky) =  εµ cos2(wt − ky) =  
2µc2 

cos2(wt − ky) (Jm−3) 

z 1g)	 H = ˆ  η0 [−2 cos(wt − ky) + cos(wt + ky)] 

W e(r, t) =  Wm(r, t) =  2 
ε [2 cos(wt − ky) + cos(wt + ky)]2 
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S(r, t) =  E × H = −ŷ η 
1 
0 
[−4 cos2(wt − ky) + cos2(wt + ky)] 

∗ h) S = E × H = x̂[2e−jky + ejky ] × ẑ η 
1 
0 
[−2ejky + e−jky ] =  ŷ η 

1 
0 
(−2e−2jky + 2e2jky + 3) 

i) H = −ẑ η 
1 
0 
cos(wt − ky) + ˆ η0 sin(wt − ky)x 1 

x cos(wt − ky)+ ẑ sin(wt − ky)]× [−ẑ η 
1 
0 
cos(wt − ky)+ ˆ η0 sin(wt − ky)]S = E × H = η 

1 
0 
[ˆ x 1 

= η 
1 
0 
[ŷ cos2(wt − ky) +  ŷ sin2(wt − ky)] 

Solution 2.3 

a) ∇ ·  D = ρ, ∇ ·  Ddv = ρdv, Dds = ρdv, E04πr2 = Q,v v s s 0 

QE0 = 
4πε× 

Q 
0.012 = 4πε × 104 [V m−1] 

r0 r0 r0 Q Qb)	 V0 = φ0 = ∞ E(r)dr = − ∞ E(r)dr = − ∞ 4πεr2 
dr = 4πεr0 

Qc)	 C = Q = Q/4πεr0 = 4πεr0 (Farads)V 

Solution 2.4 

a) ∇×  H = J + jwD = jwD 

At left-hand-side use operater ∇×: 

∇×  (∇×  H) =  ∇(∇ ·  H) −∇2H 

1Because H = −jwµ ∇×  E , so ∇(∇ ·  H ) = 0  

At right-hand-side use operater ∇×: 

jw∇×  D = jwε∇×  E = jwε(−jwµ)H = w2µεH = k2H 

So, −∇2H = k2H , ∇2H + k2H = 0  

b)	 ∇×  H = J + jwD 

∇ ·  (∇×  H ) =  ∇ ·  J + jw∇ ·  D = 0  
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So ∇ ·  J = −jw∇ ·  D = −jwρ 

Solution 2.5 

a) A cos(wt − π/2) ↔ Ae−jπ/2 = −jA


b) (1 + j)ejkz = ejkz + ejkz+jπ/2 ↔ cos(wt + kz) + cos(wt + kz + π/2)


c) A cos(wt − kz + π/2) = A cos(wt − (kz − π/2)) ↔ Ae−j(kz−π/2) = jAe−jkz 


