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Final Exam, Math 300, Winter 05

Problem 1: Find the solution u(r, ) to the Laplace equation in ploar coordinates
given by

1 1
Upp + —Up + —ugg =0, 1<7r <2, 0<9<E
r r 2
u(1,0) = 15sin(20), u(2,0) = 255sin(40), 0< 6 < g
u(r,O):u(r,g) =0, l<r<2

Problem 2: Show that

a>0, —oo<z<o00.

% cos(0x) mexp(—alz|)
/ df = ,
0o a®>+0? 2a

Problem 3: Find the solution to the wave equation given by

Uy = Uz, O0<ax <1, t>0,

sin(2mt)

u(0,t) =0, wu(l,t) = S

u(z,0) = u(x,0) = 0.
Problem 4: Show, by determining the Fourier Transform Solution, that

utt—c2um:0, —o<xr<oo, t>0,

uw(z,0) = f(x), wu(z,0) =0, where /Oo |f(z)|dx < oo.

—00

is solved by
flx —ct)+ f(x +ct)
2

u(z,t) =

Note: In last years course we used a different definition of the Fourier transform !!!
Which means the solutions need to be adapted to use our definition of:

Fif) =5 [ f)erds

T 2w

and

FYg) = /OO g(w)e ™ dx

— 00

I will present the solutions in class using our definitions.



