
\ITH 3.52/632
Honiexvork #10

Due Date: April 23. 2023

• Solve the following boundary ‘-abie problem ott a quarter wedge of radius R:

Au = I). 12 = {(r, 9): p < 1?. 0< 0< 7r/2}.

u(J?. 0) sin(29).

nO.0) = u(r. F/2) = 0.

2. Solve the following boinidary value problem on an aiinnlus:

At, = 0. Q = {(r. 0): 1 < p < 2, (1 < 9< 2ir}.

u(1.O) = 0.

eQ. 0) = sill2 (0)

:3. Consider t Lie wave eqnation on the real linei E l. t > C) wtli a source tenn:

tt,r = o,. + siti(r)

u(x. 0) = 0.

o,(. 0) 0.

(a) Find all st eadv state solutions to this problem

(b) Solve this initial value prooleni.

. Di:linmnel s principie. find a formula for the soltit ion to the following initial value problem
0]] the real line .r C 1k, t > 0:

a, + cc, f(.r.
.

u(r 0) =

.5. Solve rIme following initial value problem Cii the real line .r C t > 0:

a, + 2,, = it’.

u(r. 0) = 0.



6. Consider the following initial boundary value problem on tbe domain a’ C [0. 1]. t > —0:

=

u(0. t) = sin(t).

u(1. 1,

ii (i. 0) = sin Or.i:) + .r.

(a) Give a physical interpretation of the honndar conditions for this probleni.

(h) Transform this probleni into a probleni with homogeneous bonndarv conditions.

(c) Solve t bis mit ial—bonmlar vahie problem.

7. Solve the following initial boundary valne problem for a’ C [0. 1], t > 0:

u-. + smn(3n.r).

u(0. t) = 0.

u(1.t) = 0,

it (x. 0) sin( 71:1’)

8. Consider tbe following wave eqnatimi with a constant gravitational force g modeling the dv—
namics of rope of length L:

(In. —

u((l. t) = 0.

u(L. t) sin(t).

u(:c. 0) = :r(L —

(It(X.O) = 0.
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