Math 436
December 11, 2000

FINAL

Show all your work. If you find you are doing a horrendous calculation, you
are making a mistake or at least making the problem unnecessarily difficult. (Some
calculations are necessary.)

1. (25 points) a) Solve:

Uy = Ugy, t>0, 0<zx<l,
u(z,0) =0, 0<zx<l,
u(z,0) = z(1 — x), 0<z<l,
u(0,t) =0 =wu(1,t), t>0.

b) Show that your answer solves the problem.
¢) Find u(2,2). (Your answer should be a number.)

2. (10 points) Find the solution u(p, ¢) of Laplace’s equation in the disk p < 1
and satisfying the boundary condition

u(1, ¢) = 54917 sin 6327145¢ — 72901 cos 143587 ¢.

3. (20 points) a) Solve:

uy = VZu, O<z<m O<y<m, 0<H{,
w(0,y,t) =0 =u(my,t) =u(z,0,t) = u(x,r,t),
U(.ﬁlﬁ,y,O) = .ley(’/T o x)(ﬂ - y)

b) Show that your answer solves the problem.

4. (20 points) a) Solve:

Uy = Ugg, t>0, —oo <z <00,
0, r < =5
u(z,0) = x, —H<r <8
0, 8 < x.

b) Find u(0,¢). (Your answer should be a function of ¢t which does not involve
an integral.)

c) What is lim u(—5,¢)?
t—0t



