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QUESTION ONE (COMPULSORY) [30 MARKS]
(a) Define Fourier Series as used in this context [2 marks]

(b) Sketch each of the following functions and state whether they are even, odd, or neither even
nor odd [4 marks]

sinz 0<z<mw
0 T<z<2r

(i) fz) = {

" 3 O0<z<5b
i) f(z)=
(i) £(a) {_3 fsrer
(c) Find the Fourier series expansion of the triangular wave function defined by [4 marks]

f@®) =1t for —-1<t<1 Period=2
(d) Obtain the complex form of the Fourier series for f(z) =2 on 0 <z < 7. [5 marks]
(e) Find the half range Cosine Fourier series expansion for [5 marks]
f(a;)=.7:7r—.772 on 0<z<nm
(f) Prove that [5 marks]

L 0 if m#n
nTTr  mnT
/ cos——cos——dr =< L if m=n
-L L L ’
2L if m=n=0

(g) Find the Fourier series expansion for [5 marks]

2:
f(x)=1——T on 0<z <21 Period=2n
T

QUESTION TWO [20 MARKS]
(a) State any two Dirichlets conditions for Fourier Series [2 marks]
(b) If f(z) = I%E, 0 <z < 27. Show that [7 marks]

2 [o.0]
™ cos Nx
f(i)_ﬁ+n; n2

(c) Prove that [4 marks]

2 2
/ cos NI dx-——/ sin mz dz =0
0 0



(d) Find the Fourier series expansion for [4 marks]

f(T)={—7T —nm<z<0

T O<z<m
and hence deduce that [3 marks]

2 - 1
e Zl (2n — 1)2

n=

QUESTION THREE [20 MARKS]
(a) Given the double Fourier cosine series [4 marks]
oo o0
_ mnx w
f(z,y) = mzz:l ; Amncos I cos 7

Obtain its Fourier coefficient A,y

(b) Find the Double Fourier series expansion of the following function [4 marks]
f(z,y) = 222, O<z<mO<y<mw
(c) Find the Fourier series expansion for [5 marks]
f(ac):m—f—.’c2 —rm<z<m
Hence, show that [3 marks]
2 oo
T 1
T 1w
n=1
(d) Convert the Complex Fourier form to its corresponding real form [4 marks]

(1 _ i)e’i:t e 262i1 + (1 + i)e—il‘ 4 26—2i:£

QUESTION FOUR [20 MARKS]
(a) Prove that [6 marks]
72 — cos nx
2 _
z —?+4Z(—l)n 7 Tm<e<m
n=1

. s 4

Using Parseval’s formula show that Y oo, n1—4 =%
(b) Find the Fourier series representation of [5 marks]

flzx)=x22-2 for -2<z<2

(c) Expand f(z) = cos z, 0 < z < m, in Fourier sine series. [4 marks]

(d) Find the steady temperature in a bar rod whose end points are located at z = 0 and z = 10
if these end points are kept at 150°C and 100°C' respectively. (5 marks]



QUESTION FIVE

[20 MARKS)]

(a) Let the function f(z) defined on [—m, 7] i.e,(27- periodic) be represented by Fourier series

ap = 3
f(z) = o + Z[ancos ne + bpsin nz)

n=1
Calculate the coefficients ag, a,, and by,

(b) Prove that for0 <z <7

8 1 1
z(n—z) = ;r-[sin T+ gsm 3z + gam 5z 4 - -

(c) Obtain the Fourier series representing the function

flx)=|sinz| for —-m<z<nm

(d) Using pointwise convergence theorem show that f(z) converges in [-2, 2]

f(l_):{o —2<z<0

2= O0<z<2

[6 marks]

[65 marks]

[5 marks]

[4 marks]



