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Problem 3.31)
a) M(r,t) = My2 [Rect(x/L,)Rect(y/Ly) — Circ(ry/R)|Rect(z/L,). <|r = /x2+ 2
by p™ (rt)=-V-M(rt) = —0M,/dz

= M, [Rect(x/Lx)Rect(y/Ly) - Circ(r"/R)][ﬁ(Z —L,) — 6(z + %L,)].

J (r,t) = ug'v x M(r,t)
= .UalMO{V X [ReCt(x/Lx)ReCt(.V/Ly)ReCt(Z/Lz)i] <—| Cartesian coordinates |
—V x [Circ(r;/R)Rect(z/L,)Z]} < Cylindrical coordinates |

= uy "MoRect(x/L,)[6(y + ¥Ly) — 8(y — Y2Ly)|Rect(z/L,)X
—pg Mo [8(x + 4L,) — 8(x — Y2L,)]Rect(y/Ly,)Rect(z/L,)y
—uy Mo (ry — R)Rect(z/L,)@.
¢) The Fourier transform of the bound charge-density distribution is evaluated as follows:
pim) Uew) = [ pim) () exp[—i(k - 7 — wt)] drdt
= ZNMO(S(a)){ijOO Rect(x/L,) exp(—ik,x) dx ffooo Rect(y/Ly) exp(—ik,y) dy

PS PS o) . 2 .
ky = kX +k)y—> = J; =0 Circ(n/R) f¢:0 exp(—ikyr cos ¢) r"d(l)dr"}

X ffooo[6(z —L,) — §(z+ %L,)] exp(—ik,z) dz

= 2nMo8(w) {[77, exp(=ikyx) dx [277 exp(=ikyy) dy = 2 [ 1y JoUeyry)dry }

X lexp(=4iLzkz) = exp(ilsky)]

= 21M,y5(w) {2 SnChleks) , 2om0ALyRy) _ 2R jl(k"R)} [—2isin(%L,k,)]
x y

. (Lyk J1[R(KE + K] .
) sinc (ﬁ) — 2mR l[(k,%+—k§,)y%]} sin(%2L,k,).

= —i4nMy6(w) {LxLysinc (L;:x
Similarly, the Fourier transform of the bound current-density distribution is found to be

JE e w) = [7 ] () exp[—i(k - T — wt)] drdt

bound bound

= 21y tMyS(w) {i f—LZifz exp(—ik,x)dx ff;[@(y + %L,) — §(y — Y2Ly)] exp(—ik,y)dy

—3 [7 [8Ce + Ly) — 8(x — ¥L,)] exp(—ik x)dxf L2 exp(—ikyy)dy

2w A

o T16(my — R)exp(—ikyr cosd))r”dr"d(l)}f L/2 exp(—ik,z)dz

=2x7 > _foru f

= 2mpy *MoS(w){2iLysinc(Lyk, /2m) sin(YaLy ky )X — 2iLysinc(Lyk, /21) sin(YLyk, )Y



-2 Xk, frT:O n6(m — R) f;:o cos ¢ exp(—ikym cos (;b)d(;bdr"} L,sinc(L,k,/2m)
N

= i27w51Mo(5(a))LZsinc(LZkZ/Zrt){LxLysinc(kax/Zrt) sinc(Lyky, /2m) (kX — kyY)

d=2xk +27R J1[R(k} + K3) %]} . <y = (ki +k3)”




