King Saud University Math 425

ags2udlodl ey

King Saud University

King Saud University
Department of Mathematics

Final Exam
2" semester 1437 H
Course Title: Math 425 (Partial Differential Equations)

Date: 24 May 2016; (8-11) am

Question Grade

Q1

Q2

Q3

Q4

Total

Math 425 1



King Saud University Math 425

Question 1
I. Solve Cauchy problem:

2
T Uy — 2TUgy + Uyy + Uy = 0;

u(l,y) =92, u.(1,y) = e
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IT. Find the general solution of

(1) 2’p+y*¢=0.

(2) 5p+4q+ 2z =23 + 2%,
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Question 2

I. Solve the Heat equation:
U = Mgy
subject to:
uz(0,t) = ug(m,t) =0, t>0
u(z,0) = cosdx, 0<z<m.
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IT. Prove that if the following boundary value problem

Au=f inQ
u=g on Jf)

has a solution then it is unique.

Math 425 5



King Saud University Math 425

Question 3

I. Find the potential at all point of space outside of a sphere of radius R = 3, where

u(3,0,¢) = cos?(0).

(Hint: You may need the definition of Legendre’s function P, (z) = 51 Lo (22 —1)")

2nn! dz™
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IT. Find the formal series soltuion of the initial value problem

Ut — CQUIJ; = ert
u(0,t) =0, u(m,t) =0, t>0
u(z,0) =sinz, w(x,0) =0, 0<z <
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Question 4

Find the general solution of Au = 0 inside a circle ' with radius r = a s.t. w is a
single-valued and continuous on C'.

(Hint: You may need to use that Au = u,., + %ur + T%Ugg,

2 o
/ cos nf cos mldl = / sinnf sin médf = { 0, n#m
0 0

T, n=m

and fo% cosnfsinmfdf =0, YV n,m)
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