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1.

(a) Show that the solution of Z—z = y around x = 0 is y = Ae”, using the power series solution
(6 marks)

(b) Consider the series solution of P(x) + Q(x) Ly ~+ R(x)y = 0 aroundx = a. State the

condition, in whichx = a can be clasmﬁed as an ordlnary point, a regular singular and an
irregular singular point.(6 marks)

(c) Find the series solution of y >+ x —= + y = 0, which is an ordinary pointx = 0.
(10 marks)

Use the Frobenius method of the form y(x) = Yoo a, (x — a)™ " to solve

4x + 2 + y = 0, which is a regular singular point at x = 0.(12 marks)

3
Find the series solution of % — xy = 0, which is an irregular singular point at x = 0
(12 marks)

2
(a) Solve the initial value problem 4y _ 3 it -t 2y =0, y(0) = 1,y'(0) = 2(8 marks)

dx?
(b) Use the complementary solution of 4 (a), obtaln the general solution
2y _ a4y _ 2
) . + 2y = x* + x + 1(4 marks)

5. (a) The beta function B(m,n)is defined byB(m,n) = [ 01 x™ (1 — x)" 1dx, then

provethat B(m,n) = 2 fOE sin?™ 19 cos2m19 do (8 marks)

(b)Use the definition beta function in 5(a), obtain solution of fol x7(1 — x)° dx(4 marks)

6 (a) Obtain the Fourier Cosine series for f(x) = %x

2 —mg<x<m.

(= 1) n?
Hence deduce that Yo, 0~—— =3 (9marks)

(b) Suppose that f(x) is odd obtain the general Fourier Sine Series. (3 marks)
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