APM346, Summer 2019 Nathan Carruth
APM 346, practice problems for week 7.

1. Solve on {(p, ¢, 2)|p < 3,0 < z < 4}:

2 sin ¢ O<op<m
Viu=0, wul,=0=ul.=4=0, Up—3={ 0, ’ T<b<2om
2. Same as 1, but with u|,—¢9 = u|,—4 = 1. [Hint: try subtracting off a trivial solution of Laplace’s
equation to turn this into a homogeneous condition.|

3. Solve on {(p, 9, 2)|p < 1,0 < z < 1}:

_Ou
0z

V2u=0, ul,—g=0, ul.—1= ., ulp=3 = sin2¢cos z.

z=1

4. Solve on {(p,9,2)[p<1,0<2<1,0< ¢ < T}
VZu =0, ulp=1 =0, ulp=o = u|¢:% =0, ul.—o=1, ul.—; = plsindo.

[Hint: Start directly from separation of variables. Also, recall that {J,, (Amip)}52, is a complete orthogonal
set on [0, 1] for any value of m.]

5. Solve on {(p, ¢, 2)[p<1,0<2<1,0<p < §}:

Viu=0, ul,—0=ul.=1=0, ulp—o= ulg=z =0, uly=1 = (1—cosbp)e”.

6. And finally, everything rolled all together into one big problem! Solve on {(p, ¢, 2)|p < 2,0 < z <
4,0<p< T}

Viu=0, ul,—0=p"2sin12¢, ul,—q=p*cos24¢, u|s—o = ulp=z =0, ulp=p = ¢ (¢ - %) e”.



