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1.(a) E⃗1 = ŷEo exp[i(ẑ + x̂)k · r⃗/
√
2− ωt)] E⃗2 = ŷEo exp[i(ẑ − x̂)k · r⃗/

√
2− ωt)]

B⃗1 = k⃗1 × E⃗1/ω = (−x̂+ ẑ)(Eo/
√
2c) exp[i(ẑ + x̂)k · r⃗/

√
2− ωt)]

B⃗2 = k⃗2 × E⃗2/ω = (−x̂− ẑ)(Eo/
√
2c) exp[i(ẑ − x̂)k · r⃗/

√
2− ωt)]

(b) S⃗ = Re (E⃗1 + E⃗2)× (B⃗1 + B⃗2)
∗/2µo

= Re (2Eo)ŷ cos(kx/
√
2) exp[i(kz/

√
2− ωt)]

×(2Eo/
√
2c){−x̂ cos(kx/

√
2)− iẑ sin(kx/

√
2)} exp[−i(kz/

√
2− ωt)]/2µo

= ẑ(
√
2E2

o/Zo) cos
2(kx/

√
2) with Zo =

√
µo/ϵo

2.(a) E⃗o = V/d

(b) Bo = k/ωẑ × E⃗o = −x̂V/dc
(c) B.C. at conductor surface: K = ∆H = V/(dcµo)

(In the ẑ direction for the positive conductor and the −ẑ direction for the negative conductor.)
I = K w = wV/(dcµo)

(d) Zc = V/I = (d/w) cµo = (d/w)Zo with Zo =
√
µo/ϵo.

3.(a) Flux in the loop: Φ = Bo cos(ωt)πR
2 in the +z direction. The EMF produced will be

E = −dΦ/dt = Boω sin(ωt). It will be in a direction to oppose the change in the flux with the current
it is producing. At ωt = π/6 we have cos(π/6) decreasing, so that sin(π/6) positive, indicating
generating flux in +z-direction. This implies current will be in the +ϕ̂ direction.
(b) −∂B⃗/∂t = ∇× E⃗ = ∇× 2x̂ sin(ωt+ πy) = −2ẑ ∂/∂y sin(ωt+ πy) = −2πẑ cos(ωt+ πy)

B⃗ = 2πẑ sin(ωt+ πy)/ω H⃗ = 2πẑ sin(ωt+ πy)/(ωµo)


