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Problem 2-30)
a) Ignoring the dynamic effects, the equation V X H = J¢.. + 0,D simplifiesto V X H = J ;...

gﬁloopH d€ =1(t) » 2mpH,(p,t) =I,sin@nft) - H,(p,t) = (I,/2mp) sin(2nft).

b) VXE=-0,B - VX [Ez(p' t)ﬁ] = _.uoat[H(p(p: t)(/ﬁ]
> —[0E,(p,)/0p19 = — (52) 2nf) cos(2nft)

> Ep,0) = (%22) @nf)(inp) cos(2nfo).
¢) Considering that J..e = 0 for p > 0, we will have V X H = 9d,D. Therefore,
V X [Hy(p, )P] = &0.[E,(p, t)Z]

- %% [pH,(p, t)]Z = — (%;IO) @2rf)?(np) sin(2rft) 2

Ig

—  d[pH,(p,t)]/0p = —-=(2nf/c)*(pIn p) sin(2mft)

2m
> pHy(p,t) = =2 (2nf/c)*p*(np — ¥5) sin(2nft)
> Hylp,t) == @nf/c)*p(Inp — ) sin(2nft).
This term must be added to the expression for H,, (p, t) found in part (a) as a 1*-order correction.

d) VXE=-0B ~— Vx[E(pD2] =22 2nf)3p(np— %) cos(2nft) p
> —[0E,(p,0)/0p]p = *EL2" (2nf /) (pIn p — Yip) cos(2mft) §

> E(p,t) =~ () @nf/e)* (4o Inp — Yap? — Yhp?) cos(2mft)

- E,(p,t) = (%) (2nf /¢)*p*(1 ~ In p) cos(2rf©).

The above term must be added to the expression for E,(p, t) found in part (b) as the next
correction term.




