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Problem 37)

a) On the cylindrical walls of the cavity, where p=R, the tangential E-field (E; in the present
case) must vanish. Therefore, J(Rw,/c)=0. Acceptable values of Rare thus R =cx /a,.

b)  PxE(rt)=—@B(r,)lét — —(FE,/dp)d=—uH(r t)lct

— GH(r,1)I6t = u'E, (@,/6) L (pw,/c) cos(w,t) ¢ = —(w,E, 1Z.) J(pw,/c) cos(w,t)

— H(r,t)=—(E,/Z,) I(pw,/c)sin(w,t) 4.
c) Maxwell’s 1* equation: V-E=0 — JE//Az=0. Checks.
19(pHy) ,
p P
- = (E/Z2)[Up)dlpayc)+(a,/c)d (pa )] sin(w) Z =~ a,E,J(pa,/c)sin(o,t)
- —(E/Z,)(a,/c)I(pwlc)sin(a,l)Z=—¢ w0,E,I(po/c)sin(e,t)z. Checks.

A 0

Maxwell’s 2" equation: V' x H = 2D/t =—-gw,E,J(pw/c)sin(w,t)Z

Chapter 3, Eq.(41) 1/(Z,¢) = &

Maxwell’s 4" equation: V-H =0 — (/p)oH,lop=0. Checks.

d) On the cylindrical surface of the cavity E,=0; no surface-charges therefore reside on this wall,
that is, o.(p =R ¢, zt)=0. The tangential H-field, however, is non-zero, yielding the following

surface-current-density: J(p =R ¢,2t) =-H,(p =R ¢,2t)Z = (E,/Z,) J(Rw,/c)sin(w,t) Z.

At the top and bottom surfaces, the perpendicular D-field is ¢,E,(0,¢,z=+L/2,t)Z. The
surface-charge-density is thus given by o (p, ¢, z=£L/2,t) =F ¢ E,J(p®,/C) cos(m,t). Similarly,
the surface-current-density is related to the tangential component of the H-field, as follows:
J(p,#,2=%LI2,t) = +H,(p, ¢, 2= £LI2,t) p = T(E/Z,) I(p w,/C) sin(e,1) p.

e) On the cylindrical surface, V-J,=0 and o,=0; therefore, the continuity equation is satisfied.
Also, at the top and bottom flat surfaces we have

V= %%:SO) =¥ (B/2,) [Up) Jpa/c) + (o)) I (pw0)] sin(@,)

= 2,0,E,3,(p0,/0)sin(@,),
doJot= te 0, E,J(pw,/C)sin(a,t).

Clearly, V-J(r,t) + do(r,t)/ct=0 on the flat surfaces as well.




