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INSTRUCTIONS: Answer question one and any other two questions

QUESTION ONE (30 MARKS)

a) Find the regular singularities of the differentgjuation2x?y” +3xy +(x* —4)y =0
(5 marks)

3
b) Obtain the general solution of the partial diffet'rarequation(;az—; =cos@x+ 3y)
X“oy

(3 marks)

c) Form a partial differential equation correspondio@x = (ax+ y)> +b (4 marks)
d) Find the Laplace transform of the functidit) = t/t (3 marks)
e) Use the definition of Bessel function to prove tlgl%{x‘”Jn(x)} =-x"J,,%

(5 marks)

1 1
f) Express the integrefl (1-x*) 2dxas a Beta function (4 marks)
0

g) Find the general solution of the Lagrange linearagign yq— xp = z (6 marks)
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QUESTION TWO (20 MARKYS)

a) Use the method of multipliers to find the geneddlison of the partial differential

i 0 - 0 —y—
equatior(y + z) %x (x+2) %y =x-y (6 marks)
N1
b) Show that for a Gamma functloﬁzj = (4 marks)

c) Obtain the Fourier series expansion for the fumctigx) = x> for 0< x < 277

QUESTION THREE (20 MARKYS)
a) Show that the poink = 0 is a regular singularity of the equati@my™ — y1+2y =0

(5 marks)
b) Hence obtain the power series solution of the eguabove using the Frobenious
method (15 marks)
QUESTION FOUR (20 MARKYS)
a) Prove the recurrence formuld®(x) = -ndn® +xJ_,*® (7 marks)

b) Using Laplace transforms, solve the equatiyn’(t) + 5y*(t) + 2y(t) = e™
given thaty(0) = y*(0) =1 (13 marks)

QUESTION FIVE (20 MARKYS)
a) Classify the second order partial differential egra

XU, +yu,, +3y*u, =0 (5 marks)
b) A rod of length | with insulated sides is initially a uniform temperature u. Its ends
are suddenly cooled td®and are kept at that temperature. Prove thaethperature

o _A2,2.2
function u(x,t) = Zlbn sinnlnx. e C|72T A} (15 marks)
n=.
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