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QUESTION ONE (30 mks)
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(a) Compute the Fourier Series of f defined by flx) = {1 O<xr<n (6 mks)
(b) Draw the graph of f(x) = x(10 — x) for—10 < x < 10. '
(c) If f(x) =x,0 < G2 < 2 the Fourler Series for f(x) is given by
X =- (sm— — —s n— + =si % Ty Ry | (5 mks)
By mtegratmg both 51des determme the Fourier Series for f(x) = x? and show that C =
nz ( —i + == 4% + .. .....), Where Cis the constant of integration. (5 mks)
(d) Prove that f_k sm—k—co Ede =0 (4 mks)
: _ sinx -T<x=<0
(e) Sketch the functions f(x) = {sin(—x) l<x<n (4 mks)
(f) Show that an even function can have no sine terms in its Fourier Series expansion.
QUESTION TWO (20 mks)
ook k
(a) Prove that (i) f_k sin (—"ﬂ de= [ , COS (%) dx=0 (3 mks)
(ii) f cos—cos = dx = fk sm—mfsmﬂrfdx = {0 B (14 mks)
k k k m=n

(b) Ifthe series A+ ¥, (an cos—=+ b, sm—) converges uniformly to f(x) in (=, {)
Show that forn = 1,2,3, .

(i) i = %f_llf(x) cos (n—;rf) dx (1 mk)

(i) by=1[',f(0)sin (B%) ax (1 mk)

i) ap=24 (1 mk)

QUESTION THREE (20 mks)
(a) Using the Fourier Series for x2 , deduce %2 = ?kiz where -t <x<nm (15 mks)

(b) If S,(x) = zzm(—Ljﬂ draw the graph of S, (x) (5 mks)
QUESTION FOUR (20 mks)
(a) (i) Find the Complex Fourier Series for E,(x) if Fp(x) = sin® 2% (4 mks)

(i) Expressthe Real Fourier Series Fx(x) = cos™2 x in the Complex Fourier Series form F(x)
(8 mks)
(iii) If f(x) = x? determine £ . Hence normalize the function Is (4 mks)
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QUESTION FIVE

a)

b) If f belongsto R, on {=
minimum if for Sy (x) == =+ i

the a;'s and b’

(b) 1f Dn(8) = % 4 cos O +cos20 +
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. 4+ cosn#, show that %f;r Dn (8)d8 = % (4mks)
(20 mks)
0 —m=x<0 (14mks)

Find the Fourier series expansion for flx)= { sin?x 0<% <

1r < x < m} show that for each n, A= "

1(Cy coskx + dy sinkx) thenc

s are the Fourier coefficients of f.

T

[F(x) -5 L(0)]% dxisa

, = ag and dy = by, where
(6mks)
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