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QUESTION ONE (30 MARKS)

(a) Define the term power series (2 marks)

(b) Using the Ratio test find the radius and the interval of convergence of
5 will n - Zn
B o e (5 marks)
(¢) Find singular points of the following differential equation and classify each singular point

as either regular or irregular
x2(x —2)y" + (B5x — 1)y’ +2(3+5x*)y =0 (5 marks)

(d) Classify the following Second order linear Partial Differential Equations (6 marks)

i. KZUxx =S Ur
ii. CZUxx = Utt
iii. C2Uyx+Uyy =0
(e) Proofthat vx + 1 = xv/x ; (3 marks)
(f) Find v—5.42. : (2 marks)
(g) Generate P, (x) for n = 0,1,2,3 using the Rodrigues formula (7 marks)
QUESTION TWO (20 MARKS)

Use the method of power series to find the solution near x = 0 of the differential equation
given by 2a%y" + 5y +(x* = 1)y =20 :

QUESTION THREE (20 MARKS)

(a) Find the Laplace transformation of f(t) = e* + st — 3. (3 marks)
=] 2s5+3
(b) Evaluate L {_——s(s+1)(s—2)}' (7 marks)
. ; ; = [ ~gg & x50
(¢) Find the Fourier series of f(x) = {1 P (10 marks)

QUESTION FOUR (20 MARKS)

(a) Prove that Jo(x) = —J;(x) (5 marks)

(b) Show that ==X ™/ (x) = =X "Jn41(2) (5 marks)



(5 marks)

[os] l -
(c) Evaluate [ x2e™* dx

(d) Expand f(x) = x from —2 < x < 2 in a fourier sin series (5 marks)
QUESTION FIVE (20 MARKS)
(a) Use the method of separation of variables to solve the equation
U,—2U,=U Show that U(x,0) = 6e 3%
(10 marks)
(10 marks)

(b) Find the first 3 non zero terms for the Legendre series for f(x) where

(0 ~lex el
f(x)‘{1 0<x<1




