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QUESTION ONE (30 MARKS)

(a) Given the ordinary differential equation (ODE)
d’y  dy
3x dx? f . +y=0
i). Find the singular point for the ordinary differential equation. Hence show that the
ODE can be solved using Frobenius method. (5 marks)
ii). Using the Frobenius method, obtain the indicial equation for the ODE (4 marks)
iii). Determine the recursion relation for the ODE (3 marks)
iv). Develop a power series solution for the ODE (3 marks)
(b) Find the Laplace transform of the function f(t) = e, where a is a constant. (5 marks)

(c). Determine the Legendre’s polynomial P; using Rodrigues formula. (4 marks)
9%z
ax?
when x = 2 (4 marks)

(e). Show that the function f(x) = x — x* inthe interval -t S x <7 is an even function
(3 marks)

(d). given the partial differential equation, z = 5x* + 2x%y? — 3y, evaluate and g—;

QUESTION TWO (20 MARKS)

(a) Use Laplace transforms to solve the second order ordinary differential equation

d’y _dy
— -5 = = = "a)= 2
Tz de+6y 0, y(0)=2, y'(0)
(7 marks)
(b) The gamma function is given by the integral
[y == f (" g Hydl, w3 D
0
Show that I'(x + 1) = xI'(x) (4 marks)
(¢) Find the constant a, of the Fourier series for the function f (¥) = g" In=n < elw
(3 marks)
@ If z=Olny,
y
: oz _ 0%z
(i). Show that B= X 5y0x (3 marks)
(ii). Evaluate Z—;Ez whenx=3andy =1 (3 marks)




