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Problem 2-31)
a) Q = CV,where C = g,A/d is the capacitance. (4 is the area of each capacitor plate.) We have

dQ/dt=CcdV/dt - dV/dt= (,/C)sin(2rft) — V(t) =—,/2nfC) cos(2rft).

Considering that V(t) is the integral of E, across the gap and that, to a first approximation,
E, is a uniform function of p and z, we write

E(p,t) = (1—0) cos(2nft) 2 - E(p,t) = (;—OA) (ﬁ) cos(2mft) 2.
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b) VXH=]q. + 9:D.Since there is no J... in the gap between the plates, we will have
A~ . ~ d A~ . ~
v x [Hy(p,0P] = —(,/A)sin@rft)2 =  22(pH)2 = ~(,/4) sin(2nft) 2
d . .
5 Z(oH,) = —U/Dpsin@rf) = pHy(p,t) = —(1o/24)p? sin(2mf?)
- H(p,t) = —(I,/2A4)p sin(2rft) P.

¢©) VXE=-0,B - VxI[E(p6)2]=pul,/24)p2nf)cos2nft) P

- _%Ez(p: t)(/ﬁ = (M> (an)p COS(ZT[ft) (/ﬁ -—c = 1/ [ Lo&o
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- E(p,t)=— (—”O/SOIO> (2nf)p? cos(2nft) 2.
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This term must be added to the zeroth-order approximation to the E-field, derived in part (a).

d) VxH=0,D - Vx[H,(pOP]=¢ (—V“é’) 2nf)?p? sin(2nft) 2

o Epon = (2) (2 o ancro

- H(p,t) = (i) (ﬂ)z p3sin(2nft) .
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This term must be added to the first-order approximation to the H-field, obtained in part (b).

e) os(p,t) = t&E,(p,t) = £ (Ij’) ( - ) [1 - i(@)z pz] cos(2mft).
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In the above equation, the + sign is for the lower plate, and the - sign for the upper plate.

At the interior facets of the two plates, the surface current-density J¢(p, t) is perpendicular
in direction to H(p, t), and equal in magnitude to |H(p, t)|. We thus have

Js(p,t) =+ (21_:) p [1 — %(?)2 pz] sin(2nft) p.

In the above equation, the + sign is for the lower plate, and the - sign for the upper plate.




