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INSTRUCTIONS: Answer question one and any other two questions

QUESTION ONE (30 MARKS)

a) Consider the differential equation xy” (x) —%3 =0
X
i Find al the singularities of the given equation (2 marks)
ii. Classify the singularitiesin (i) above (4 marks)

o 1
b) Expresstheimproper integra J. x2e¥*dx  as a Gamma function. Hence or otherwise
0

evauate the integral (4 marks)

c) Usethe definition of Bessel function to prove the recurrence relation

d n —_ n
&{x Jn(x)} =x"J,4(X) (5 marks)
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3
d) Find the general solution of the partial differential equation aaazz = cos(x — 2y)
xXoy

(3 marks)
€) Find theinverse Laplace transform of the function
s-1
S 4 marks
s —6s+25 ( )
f) Solvethe Lagrange auxiliaries o = Y = dz (5 marks)

g) Form apartial differential equation from the function z = f (x* - y?) (3 marks)

QUESTION TWO (20 MARKS)

a) Solvethe partia differential equation

2
a—zz+y2x2+§x2+8x= f(y) (2 marks)
oy 2
-t
b) Find the Laplace transform of the function e2 sin5t (4 marks)

c¢) Provethe recurrence formula xJ/ (x) = —an(x) + xJn_l(x) for Bessel functions

(7 marks)
d) Find theinverse Laplace transform of the function s (7 marks)
(2s+1)(3s+1)
QUESTION THREE (20 MARKY)
a) Find the Laplace transform of the function t®sin 2t (20 marks)
b) Solvethefollowing initial value problem using Laplace transform
d’y oy o _ean o _ /o) =
—2+2=2 +2y=5sint giventhat y(0)=0and y'(0)=0 (10 marks)

dt? dt
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QUESTION FOUR (20 MARKYS)

1 -
a) Express j(l— x%) % dxas a Betafunction and leave your result in terms of the Gamma
0

function (5 marks)

b) Evaluate I'(~ %) (3 marks)

c) Obtain aFourier series representation for the function f(x) =x, —n<x<n

(12 marks)
QUESTION FIVE (20 MARKYS)
Find a power series solution for the differential equation 2xy” (x) -y’ (x) + 2y =0 valid in

theinterval |} <R
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