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1(a) Define the following terms

(1) Power series (2 marks)
(i)  Radius of convergence (2 marks)
(i)  Ordinary points (2 marks)
(iv)  Singular points (2 marks)

(b) Solve the equation y" + 4y = 0 near the ordinary point x = 0 (10 marks)
(c) By using change of variable x = e“ and x > 0, obtain solution of the equation
x2y" +axy' + By =0 (7 marks)
2(a) Find the series solution of the equation
2xy"+(1+x)y'—2y=0 (8 marks)
(b) Solve the equation y'" + (x — 1)y’ — 4(x — 1) = 0 about the ordinary point x =1 (7 marks)
3(a) Define the following terms

0] Even function
(i) Odd function

(b) Classify of the following functions into even, odd or neither

(i) xsinnx (12 mark)
(i) x sinx cos4x (12 mark)
(iii)  (2x + 3) sin4x (1 mark)
(iv)  sin?xcos3x
(v)  x3e* (1 mark)



(b) Determine the Fourier series representation of f(x) = x?

intheinterval -m < x < m. (10 marks)
4(a). Determine the Fourier series of a function f(x) defined on the interval -L < X <L (5 marks)

(b). Obtain the Fourier series representation of function f(x) = x + 1 for-1<x<1 (10 marks)

5(a). Define the orthogonality conditions of the set of functions f; (x), f1 (%), f2(x), ..... fn(x)

with respect to a weight function w(x). (2 marks)
(b). Determine the Eigen values and Eigen functions of the system.

u’'+u=0u(0)=0, u(r) =0 (6 marks)

(c). Prove that Eigen functions of the equation are orthogonal in [0,7r]. (4 marks)

6(a). Determine for what values of x the series Y5 a, (x — x¢)"

(i) converges (2% marks)
(i) diverges (2 % marks)

6(b). Solve the differential equation y’’ + y = 0 near an ordinary point x = 0 (7 marks)



