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ANSWER QUESTION ONE AND ANY OTHER TWO

QUESTION ONE (COMPULSORY) (30MARKYS)

a. Define the following terms

) Ordinary points (2marks)
i) Regular singular point (2marks)
iii) Irregular singular point (2marks)
b. Identify any four special functions (4marks)
Identify the ordinary points and singular points if any for the ordinary differential
equations
)} (az—xz)d Z—Zxd—y+n(n+1)y=0 (2marks)
dx dx
. ,dly  dy
ii) X" ——+x—+(x*—4)y=0 (2marks)
dx dx
d. Use the power series method tosolve y”+y =0 (5marks)
e. Giventhat r(x +1)= xI'(x), determine r(4) and r(x + 2) (4marks)
f. Find the Laplace transform for — 3t‘e " (3marks)
g. Determine the Legendre polynomial p,(x) through p, (x)using Rodrigue’s formular
(4marks)
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QUESTION TWO (20MARKS)

a. Use the method of Frobenius to solve the differential equation 3xy"”" + y' -y =0

(10marks)
b. Using the Laplace transform or otherwise determine the solution ofthe Bessel
equation x’y" + xy'+ (x’* —4)y = 0 (10marks)

QUESTION THREE (20MARKS)

a. Solve the problemu, =«ku , ,u(6,0)= f(¢)with separation of variables. (L0marks)
b. Find the Fourier series of the function f(x)= x* for 0 < x < 2x (10marks)

QUESTION FOUR (20MARKS)

a. Solve y+2y’+3y =sin tusing Laplace transform given y(0)= y'(0)= 0 .(10marks)

b. Find asolution of (a® - x*)y"" = 2xy’+ n(n +1)y = 0, given that a = 0 by reduction to
the Legendre equation. (10marks)

QUESTION FIVE (20MARKS)

a. Given the Laplace’s equation v “¢ = 0, solve it using the method of separation of

variables. (10marks)
b. Find the inverse Laplace transform for

i) : i ; (4marks)
ii) 7(s-1)" (3marks)
iy T. 2 (3marks)
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