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Question 1 Determine the Fourier series and display the approrimation resulting
from the first few coefficients for the function f(t) defined as

t 0<t< 3
f)y=4 3% I<t<nm
ﬁ—% Tm<t<2mw

Question 2 Determine the Fourier series for f(x) = H(x) the Heaviside unit step
function, in the range [—m, x|, f(x) = f(x + 27). Deduce the value of the series
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Question 3 Find the Fourier series of the function
sin(x/2 0<zx<m
fo) { (/2) 0<a<

—sin(z/2) 7 <z <2rw

with f(z) = f(x + 2m)

Question 4 Show that the Fourier series for the function f(x) = e, —m <z <,
(a is a real number) is given by

inh 1 = (="
smﬂﬂ {a + 2; a(2+7)712 (acos(nz) — nsin(mc))}
Deduce the value of the following four series
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Question 5 If the function f is defined as

—t+et —m<t<0
f“y‘{t+& 0<t<m



where f(t) = f(t + 2m), sketch the graph of f(t) for —4m < t < 47 and obtain a
Fourier series expansion for f(t).

Question 6 Find the Fourier series expansion of the function f(t) where

w2 —T<t<0
f(t):{ (t-m? 0<t<m

and f(t) = f(t + 2m). Deduce from this the value of the series

&S] 1 [eS) (71)n+1
;ﬁ’ and ;7712

Question 7 Find the Fourier series of the following functions, then use Julia to
display the approzimation of those functions following from the first few terms in the
series

-1 —a<z<0
o sign(z) =< 0, 2=0
1, O<z<m

o |z|, -1<z<1
ez, —1<x<1

0 —-L<z<0
.f(x):{ L O0<ax<L

o f(z)=sinz, |z|]<2

Question 8 Show the following relations
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Question 9 Determine the Fourier transform of the function f(t) defined by

T+t -T<t<0
f) = T—t 0<t<T
0 otherwise

Question 10 Compute the Fourier transform of each of the following signals

o [e7 % coswpt]u(t), a >0
o e 3ltlgin 2t

o (57) (23



