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L. [205%) Solve the boundary value problem by sepacation of variables:

with the boundary conditions
the Eﬁﬂ‘ g O g ;
dr| . O] L dyloy vl

2. (1) (10%) Find an analytic function f {z) =w+iv, 2 = x + jy, for which

U = Ty {II'E - y"‘}.

(i) (10%) Find the value of the integral

dx
f ot

where O is the circle |z| = 2.
3. (15%) Solve

y'—dy' 4+ 13y =8t — 1), y{0) =0, 30} = 3

4. (15%) Determine the general solution

Ty —xp  txy  —xy o= -1,
20, 436 -y 2 =6
drp —2re 21y —diy = F.

5. (158%) Corpute the surface integral }({ F-nide, where F{z,y, 2} = %+ 2y +
; )
4z7k and 5 is the surface of the eylinder % + 4 < 4,0 < z < 2,

i. Legendre’s differential equation is given by
{1 - :f:E)y" —2ry' +nin+ 1)y =10

Cne of the solution 15 a polynomial of degree n, known as Legendre’s polynomial
By lx),
. 1
P lx)= S
o gl e
It is known that Legendre's polynomials are orthoponal in the interval of (=1, 1),
namely

(«*-1)", n=012
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I/ Folz) B (r)de =

where 8., being the Kranecker's delta, defined as

5 1, when m=n,
. 0, when m #£n.

(1) (5%) Write down the expressions for Fy(e), P, Poie) and Py,
(1) {10%) Given a function f{r] = «F we wish to expand il as a sevics of Legen-

dre's polynomial
= =]

jF[:T] = E u,lf_’,,I:'I:].

n=I0

Find the coefficients of ay, ay, a; and a5,
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