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Question I: [(3+4) +5+4=16 points]
A) Solve the following:
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2- 3uy — 2uy, + u = x. (use the change of veriables)

Zy +2X 2y —y* = 0

B) Find the solution of the partial differential equation
subject to the given condition

{xux +yu, =x*—y
u(Ly) =y

C) Solve the following PDE (determine if it has a unique, infinity many solutions or no solution]:

Uy +u, =1
I- u(x,x) =x
2- u(x,0) = h(x)
3- ulx,x)=1

Question II: [2+2=4 points]
A) Obtain the partial differential equation of lower derivatives by eliminating the arbitrary functions
u(x,y) =e*G(2x —y).

B) Use D'Alembert solution to solve the problem:
U — 44Uy = 0,—00 < x < 00,t >0
u(x,0) =e*,u;(x,0) =0,—0 < x < o0,
Hint: D'Alembert formula is u(x, t) = ~ [f (x — ct) + f(x + ct)] + - [ g(s)ds

Question III: [5+7=12 points]
A) Find the surface passing through the parabolas,
y2=4ax, u=0. and y?=—-4ax, u=1
and satisfying the equation xu,, + 2u, = 0.

B) Show that the solution of the equation u;=uy, satisfying the condition
u=0forx=0andx=aforallt>0
u=xfort=0and0<x<a

2ax (-1)™!  nm ny 2
u(x, t) = —Z %sin?xe_(T) L
T n=1

[ Hint: use @ > 0 is as a separation constant]

is given by

Question I'V: [1+4+3=8 points]
Consider the following equation:
Uyy-4uyy +4uy, = cos (2x+y)

1- Classify the equation.
2- Reduce it to the appropriate canoncial form.
3- Obtain the general solution.

Good Luck
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