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Answer the following questions Two Pages

Question 1 ( 20 MARKS)
(A) Classify according to parabolic , elliptic or hyperbolic: of the following

Bl s
(l) DUy - 4ny = 6‘114,\')/ +ux =0 (ll,) 4 Uxx + J2u;\y + .9Uyy -2ux+u=0

(1) Usx — X2y1yy = 0 ( y>0) (1V) €2 Uxx + 2% Uxy + €2 Uy =0 (9 Marks)

(B) Determine whether each of the following PDEs are linear or nonlinear ,
horriogeﬂous or nonhomogenous. State the order , degree and name of the

dependent and independent variables :

1- U, = Ru_, where k is constant

2
2- xu,, =Y(i,y,)

3- uu, = xyt » | 4 (5 Marks)

(C) (1) State the various types of boundary conditions?
(i) In the following BCs. state the type of them:
G) u(ot)=a. , (i) u'(L,t)=a.
(i11) u'(OL‘) =f(x), (v u(Lt)+u'(x10)=g(x)
(3 Marks)

(D) Show that the set of functions {sin(%ﬁj})n =1,23,....are orthogonal

on the interval (0, L). : (3 Marks)

gustion
(A) Find the eigen values and the corresponding eigen functions of the
Sturm — Louville B.'V.P. F"(x)+ AF(x) = 0 subject to the following

boundary conditions: F(0)=0 and F'(I)+F(1)=0 (I Marks)

“(B) Solve the following PDE Uy =Uyy = bx , O0<x <”i, t>0
—u_——.-—mm_-_——-_____._____*—_—..;_—_———___—___———-——————-w



Subject to the boundary conditions:

w(0t)=1 ,u(lt)=2
And Subject to the initial condition: |

u(x,0)=ux’ -x

(15 Marks)

Uyy T U

u = f(x, y) for t

Uy = Rityy +x

(C) Solve the following PDE

(B) Solve the heat equation with steady source

)

Uy = Ry

u(0,t)=1 ,u(L,t)=2
And Subject to initial condition:

u(x,0)= f(x)

Question 3 ( 40 MARKS)
(A) Solve the following PDE

yyZ(l/a)ut, 0<x<aq, 0<y<b,t>0

Subject to the boundary conditions:
u, =0 atx =0, ux+h2u=0 atx = a

u=0 aty=20, uy+h4u=0 aty = b

=0

, O0<x<L, t>0

Subject to the boundary conditions:

(15 Marks)

(20 Marks)

O<x<I1,t>0

with the boundary conditions:

And initial condition:

u(0,t)=0 ,u(Lt)=0
u(x,0)=f(x)

(20 Marks)

‘Question Number Q1-a

Q2-a

This exam measures the following ILOs

Skills b

Q2-b Q3-b

Knowledge &understanding skdlls

b-i, b-iii

Q1-b Q3-a

With iy best wishes

Intellectual Skills

Professional Skills

Asspolate Prof. Dr. (slam M. Eldesoky



