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\/'él—a) Find the general solution of

1. xzp +yzq = xy
2. (Dy*-Dy?-3D, +3Dy)z = e**?¥
3. xs+q=4x+2y+2

Q1-b) Classify the following equation. Reduce to its normal form, and then solve it
2 e
xr+2xys+yt=0

Question 2:

Q2-a) Find the solution of the Dirichlet problem
V2u =0, i<l
u(1,0) = sinb 0<60<2m

Q2-b) Find the surface which intersects the surfaces of the system
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z(x +y) = c(3z + 1) orthogonally and which pass through the circle x? + y* =1, z=1

Find the solution u(r, @) of Laplace equation outside of the sphere of radius 7 = 1,

if u(1,0) = 2cos?0—1




; Q4-a) Find the solution of the wave equation on the real line —co < x < with initial condition
u(x, 0) =e*
up(x,0) = sinx:
Q4-b) Discuss a solution of the wave equation iy, + ty,y, = U satisfied by . -
u(0,y,t) =u(l,y,t) =u(x,0,t) =u(x,1,t) =0
And u(x,y,0) = Asinmx sin 2wy

u; (x,5,0) =0

Q5-a) Solve initial boundary value problem

L o S
at = 9x? 4

u(0,t) = 0,u(10,t) =100, t>0
u(x,0) =20 0<x <10
Q5-b) The heat conduction in the round rod with heat sources present is described by the PDE
. U — Uy = F(x,£),0<x<1,t>0
Subject to u(0,t) =u(1,t) =0
u(x,0) = f(x)

Find u(x, t).




A)Let R S R3bearegionandp(x,y,z) € R
Let S(p, ) denote the sphere with center at p and with radius r

1. Define the spherical mean @ of ¢ on S(p, 1)
2. Prove @ (r) = ¢ (Q) where @ is some point on S(p, 1)
3. Prove that if u is harmonic function then & (r) = u (p).

%) A homogeneous thermally conducting cylinder occupies the region

0<r<a 0<50<21,0<z<h.
The top z = 5 and the lateral surface r = 3 are held at 0%, while the base z = 0 is held at 100°.
Assume that there is no source of heat generation within the cylinder.

Show temperature in within the cylinder is
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Where &, are positive zeros of ], (§)




