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Question I: Obtain the general solution of the given equation:

Uy — 2Uyy — 3Uyy = 37 +5in(2x + y)



Question I1:

(a) Solve the PDE xyu,, = 1.

(b) Determine the condition under which the function
u(x,y) = cos(ax — by)e@*=by)
is a harmonic.



Question III: Solve the Cauchy problem yu,, + 2u, = x%,y # 0, in R?, that satisfies:
3 2

uls, 28), = Un(5,25)r, =~ 7
where

Ip = {(x,y)|x =s,y = 2s,s € R"}, and u,, is a derivative of u in the direction of Tj.






Question IV:
(a) Consider the series solution

o]

ag r\" .
u(r,0) = > + z (E) (a,, cosné + b, sinnbh),
n=1
for Dirichlet problem for circle of radius a, if the boundary condition is
u(a,8) =sinf, 0 <6 < 2m. Obtain u(r,0)?



(b) Consider the Laplace equation in spherical coordinate
4 1 N 1 N cot¢
————u —u
" r2sin2¢ 66 T .2 "o r2

If u is a symmetry around z axis, then the solution is given by

u(r,0) = Z(anr” + b, r """ 1B, (cos ¢).
n=0

Find the solution at the boundary condition
u(l,¢) = f(¢),0 <r < 1where

U + ;u ug = 0.

110 if os¢<g.
f(p) = T
0 lf E<¢ST[.
2
2n+1’

(Hint: || B, |* =
%(59(3 —3x).)

Po() = 1Py (x) =, Py (x) =5 (3x* = 1), Py(x) =



Good Luck



