MA526 Fall 2006 Final Exam

Write your full name in the answer sheet. Show all your work to receive full credit.

# 1)[15pts]
Find the solution to the following Cauchy problem for all £ > 0

ug+uu, =0, xeR ,t>0,

-1 r < —1,
I.C.: w(z,0)=<¢ «x —-l<az<1,
1 r>1

# 2[15pts]
Find the solution of the initial boundary value problem

Utt = Ugx 0<1‘<L,t>0
LC.: w(z,0)=2, wuyz,00=0, 0<z<L
B.C.: w(0,t)=1, w(L,t)=3, t>0
# 3)[15pts]

Solve
U = Ugee, T >0,1>0

I.C.: w(z,0) =sin(3z), w(x,0)=2z, >0
B.C.. w(0,t)=1-¢e", t>0.
[Hint: You may use characteristic quadrilateral.]
# 4)[15pts]
Solve the boundary value problem for the Laplace equation
Ugg +Uyy =0, 0<2x<], O<y<l1
B.C.: wu(z,0)=0, wu(z,b) =100, u(0,y)=0 u(a,y)=0.

# 5)[15pts]
Find the solution of the initial boundary value problem

Ut = U +u, O0<x<1,t>0
IC: wu(z,0)=¢(x), 0<z<1
B.C.: u(0,t)=0, u(l,t)=0, t>0

# 6)[10pts]
Classify the PDE and reduce it to the canonical form

Ugg + OUgy + Yuyy + 3yuy = 0.

# T)[15pts]
Find the steady-state temperature distribution in a disk of radius 1 if the the upper half of the circum-
ference is kept at 100° and the lower half is kept at 0°. That is:
Solve the Laplace equation
Uy + lur + %UOG =0
r r

for u(r,0) in circle 0 < r <1, 0 < 0 < 27, subject to the boundary conditions © = 100 on the upper half
of the circumference and u = 0 on the lower half.



