Math 6342, Exam 1 (practice) Name and section:

1. (25 points) (Hamilton-Jacobi Equation) Solve the initial value problem
uy +u2/2=0on R x (0,00)

u(z,0) = 22,



Name and section:

2. (25 points) (separation of variables) Solve the boundary value problem

Au=0 on (—m7m) x (0,2m)
u(z,0) =sinz

u(xm,y) =0

u(x, 2m) = cos(x/2).



Name and section:

3. (25 points) (Fourier Transform) Consider the heat conduction model

U = Uz, on (0,00) x (0,00)

[ |r—1], 0<2<2
u(z,0) = 0, T > 2,
u(0,t) =0 fort > 0.

Define the Fourier sine transform of a function f by

1 > .
f(§) = \/—27/0 f(x)sin(&x) d.

(i) Find an initial value problem satisfied by the spatial Fourier transform of a solution
u=u(z,t):

i 1 |
e, 0) = —= /0 w(z, ) sin(£x) da.

Hint: Assume lim, o u;(x,t) = lim, o u(x,t) = 0.

(ii) Determine @(¢,t) by solving the initial value problem.



Name and section:

4. (25 points) (product of Hélder continuous functions) Let €2 be a bounded domain with
diameter d. Show that if v € C*(Q) and v € C8(Q) for some «,3 € (0,1), then
uv € C7(Q) with

uv]en < Clulealv]es
where v = min{«, 8} and C' > 0 is a constant. Bonus: Prove it with C' = max{1, d**#~2}.
Hint: Consider the cases a <  and 3 < a.



