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Question 1: Compulsory (30 marks)

a). Define the following terms

Sine series

e

ii Cosine series

=+

iii Fourier series (6mks)

b). Find the radius and interval of convergence of

Z (nl\lll);;n (.13 - 2)27:

n=0
(6mks)

25+ 3

¢). Define the term 'Laplace Transform’ hence evaluate L‘{m}

(8mks)

d). Find all the singular points of the differential equation and classify each
point as either regular or irregular

z*(z - 3)%y" + da(2® — 2 — 6)y' + (2 —z -2y =0
(6mks)
e). Classify the following PDE as either elliptic, parabolic or hyperbolic
2y — JUgy + Uyy =0

(4mks)
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Question 2 (20mks)

a). Evaluate [~ \/ze %dr (8mks)

b) Use the method of separation of variables to solve the following equation
uz — 2uy = u hence show that u(r, 0) = 6e=3* {12mks)

Question 3 (20mks)
Transform the following differential equation into Legendre equation by letting

o= cosf
dzy

si119d62

+c059% +n(n+1)ysind =0
(20mks)

Question 4 (20mks)

1
By means of substitution & = —t2, y = tz transform the equation
gy q

d?y
Sl (R
'Tda;z ty

to Bessel’s equation of appropriate order. Hence find the solution which is finite
for z = 0 and express the other solution in terms of Bessel function  (20mks)

Question 5 (20mks)

a) Evaluate fng Vtan 6d6 (10mks)
e
b) fol (lni) 2 4r (10mks)




