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Instruction: Answer Question One and any Other Three Questions
1. (a) Define Legendry function (3 marks)

(b) Prove that
Pl+1(x) =xP}(x) + (n + 1P, (x)
(c) Define a Periodic Function

(d) Consider the Laplace equation in polar co-ordinates u = éuz % + u, Ziz u66 with boundary

condition u(a,8) = f(0) f is a given function on 0 < 8 < 27 in order that u(z, 0) the single

value, it is necessary that a function of 8, show that u must be periodic with period 2.
(2) Solve the Laplace equation

Uyx + Uyy =0

In the rectangle 0 < x < @, 0 < y < b, and which satisfies the boundary condition.
u(x,0)=0 ulx,b)=0 0<x<a

u(0,y)=0 u(a,y)=f() 0<y<b
Where f is given functionon 0 <y < b

(3) (a) Define the Bessel equation

(b) Assume that V is not an integer in the Bessel equation then show that
(4) Show that

y = cMyMm+T
(@) 2F(a,p,B,x)=(1—x)""
(b) 2F(1;1;2;—x) =log (1 +x)



