QUESTION

(a) Show that Hy (%) =+ by using the fact that the Hankel transform is its
own inverse.

(b) Solve the cylindrical wave equation
10 [ 09 1 9%
Cor (a—> ey
with the boundary conditions
8(,0) =+ 6u(r,0) =0,
¢ — 0 as either r — ocor t — o0, ¢, — 0 as r — oo.
You can leave your final answer as an (inverse Hankel transform) inte-

gral.

ANSWER

(a)
Ho (%) = /OOO %%(ar)rdr = /OOO Jo(ar)dr = é/ooojo(x) dr = g
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¢ —0asr — ooort— oo, phi, —» 0asr — oo

Take a Hankel transform of order zero with respect to r
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O(a,t) = A(a)coscat + B(a)sin cat
¢1(r,0) = 0Vr = &(,0) =0 forall @ = B(a) =0

o(r,0) = %:@(Q,O) = é = A(a) :é

Inverse Hankel transform

o(r,t) = /OOO ; cos catJp(ar)ada = /OOO cos catJo(ar) da

Could look this up as a cosine transform.



