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QUESTION ONE (30mks)

(a) (i) Find the complex Fourier Series F.(x) if Fr(x) = sin® 2x (4mks)
(ii) Express the Real Fourier Series Fz(x) = cos -2 y in the Complex Fourier Series form
F.(x) (8mks)

(b) I D, (6) =2+ €05 6 + COS 20 + .+ COSTE, show that = f Dn(6)d6 =1 (4mks)

=g x<l

D<x<m (6mks)

(c) Compute the Fourier series of f defined by f (x) = {01

(d) Show that an even function can have no sine terms in its Fourier Series Expansion. 8mks)

QUESTION TWO (20mks)

—n<x<0

(a) Find the Fourier Series expansion for f (x) = {Osinz 5 BErds (14mks)

(b) If f belongs to R, on {—m < x < m}, show that foreachn, A, = ffﬁ [Flx] =

S,(x)]? dx is a minimum if for §,(x) = %”— + Yoy (Cx cos kx + d, sinkx) then ¢ =

aiand d, = by, where thea,'s and by’s are the Fourier coefficients of f. (6mks)
QUESTION THREE (20mks)
(a) Using the Fourier Series for x%, deduce % = Z% where—mT < XxX<T (15mks)
(b) If s, (x) =2 Z‘f(—l—)frﬂ draw the graph of S(x) (5mks)
QUESTION FOUR (20mks)
(a) Prove that (i) _f A sm( ) dx = f , €os (m:x) dx=10 (3mks)
(u)fk cos( . )cos( )dx— r i sm( Ix)sin (%{)dx = {z zz
(14mks)
(b) If the series f (x) = }: (an Cos—— + b, Sm——) converges uniformly to f(x) in (- LD,
show that forn=1,2,3............ :
G  a,= ifi F(x) cos EEabc (1mk)
() ba=7 [ F(x) sin Zrdx (1mk)

a

(i) A== (1mk)



QUESTION FIVE (20mks)

0 —-n1<x<0

4mk
sty O=Ex=rn Ul

(a) Find the Fourier Series expansion for f(x) = {
(b) If f belongs to R, on {—m < x < m}, show that for eachn, A, = ffn [F(x) — §,(x)])? dx is
a minimum if for §,,(x) = % + 2221 (¢, cos kx + di sinkx) then ¢, = aqrandd;, =

by, where thea,'s and b, 's are the Fourier coefficients of f. (6mks)




