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Answer FOUR questions only.

1. (i) Define analytically the periédic functions shown below:
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* (ii) Find the period of each function given in part (i).
(iil) Assume that the Fourier coefficients of each function in part (i) are given. Explain how to
obtain the Fourier coefficients of the following periodic functions by using them.
() f(x)=4cos2x

Z(8-11x) 0<x<l
(b) f(x)=

l<x<?2

M[r—-t\_} i

2. (i) Sketch'at least two periods for the graphs of the functions defined by

sinx, 0<x<nrx

(a)f(x)={ s JSx+2m)= f(x)

0, TE<x<2m

(b) f(x)=sinx 0<x<zm, flx+xm)=f(x)

1
(c) f(x) =;x, - 0=2x<p, fx+p)=f(x)
X, 0£x<g],
@ /() {z_x, lexcy JGTD=/)
(ii} (a) Sketch the odd and even extensions on the interval [-4, 4] for the function

x? 0<x=<l

F(x)=9-2x+3 l<x<3.
3x-12 l<x<4

(b) Find its Fourier half-range sine series.

3. (i) Find the Fourier series corresponding to the function f(x) such that the graph of

¥ = f(x) consists of the two line segments shown in the following fipure. : -
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(1i} Identify each of the following functions as being even or odd:
(a) f(x)=x",nis even.
(b) f(x)=x", nisodd.
(©) f(x)=|4]
(d) f(x)=sinx*.

4, Given the boundary value problem

d*:
dxf +tuy=0
y(=p)=y(p) and y'(-p)=y'(p),
0] Show that it is a Sturm-Liouville problem.

(i) Find the eigenvalues and eigenfunctions. LR _
(iif)  Verify that the eigenfunctions are mutually orthogonal _'in the inierval —p<x<p. |
5. The Legendre polynomial of degree i, P,(x), is given by the expansion (1< 2xt 2y =3 P (x)¢t"
for sufficiently small ,t| .
Using this expansion prove that
@O FD=1
(i) P{-1)=(-1". _ .
@il) 1+, () +nP, ()= @n+DaB(x), n=12,3..

(iv) Using part (iii) or otherwise show that "Pn (x)|| =, ’—2? o
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6. Solve the following boundary value problem with mixed boundary conditions.

2 2
a—?+§_§: , O<x<a, O<y<b
oy
du
5 =0=0 O<x<a
u(x,b) =0, O<x<a
u(0,y) =1, O<y<b

w(a,y) =0, 0<y<b.



