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Question One (20 Marks)

a. If f(x) is even function show that
i. b,=0 (3 Marks)
11

L
2 nmx
tn =7 J f(x) cos de (4 Marks)
0

b. Obtain a Fourier series for the periodic function f(x) defined
=k —nmT<x<0
f(x)_{+k; O<x<m

The function is periodic outside of this range with period 2m (4 Marks)

c. Find the Fourier series of the function
0if —2<x<-1
fx)=<kif —-1<x<1 P=2L=4L=2
0if 1<x<2

(4 Marks)
d. Using complex form find the Fourier series of the function
(x) = asinx lal <1
fe) = 1—2acosx +a2’ '@
(5 Marks)
Question Two (15 Marks)
a. Prove that
i.
1 sin (M + %) t
E+cost+c052t+...........+coth= 1
2 sin7 t
(5 Marks)
il
T, 1 0o . 1
1 51n(M+7)t 1 1 sm(M+7)t 1
;f T dt:z;;f T, 4=3
0 Zsinft gt ZSinft
(4 Marks)
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b. Show that for all positive integers M,
M L
ag 1
T+ @D <7 [(Feoyar
n=1
where a,, and b,, are the Fourier coefficients corresponding to f(x) and

f (x) is assumed piecewise continuous in (—L, L) (6 Marks)

Question Three (15 Marks)

a. Ifthe series

A+ N (a cosﬁ+b sin@)
Z n L n L
n=

converges uniformly to f(x) in (—L, L). Show that forn = 1,2,3, ... ... ....
I.

j f(x) cos @ dx (3 Marks)
11
nmx
j f(x) sin—dx (2 Marks)
iii. A= “7 (1 Marks)

b. A sinusoidal voltage, E sin wt where t is time is passed through a half wave
rectifier that clips the negative portion of the wave. Find the Fourier series
of the resulting periodic function

if —L<t<O0
u()_{Esmwt if 0<t<lL

c. Find the two half-range expansions of the triangle with function given

below using even and odd periodic extensions

2k _ L
—X fo<x<z

f&) = sz L i
—(L—x) if§<x<L

p=21=2;1==Z (4 Marks)
w w

(5 Marks)
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Question Four (15 Marks)

a. Using complex form, find the Fourier series of the function
1, n<x<0

f(x)=smx={1 C 0<x<n (5 Marks)
b. Prove
L.
L L
f mimx nnxd _f . mmx mtxd _{0 if m#*n
cos——cos——dx = | sin——sin——dx =, if m=n
-L -L
(5 Marks)
ii.
L
mmnx — nux
fsin [ Cos— dx =0 if m#norm=n
-L
(5 Marks)
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