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SECTION A - ANSWER ALL QUESTIONS IN THIS SECTION

QUESTION ONE

a) Show that the function
-3
flx) = {x 0/ 2 eOls<e M’ﬁ hjrle is absolutely integrable (2 marks)

Sin t
t

b) Evaluate [°=— dt (2 marks)

c) Find the half-range Fourier sine series representation of the function

_ 3t 0<t<?2
f@) = {f(t +4) (6 marks)
d) Use Laplace transforms of the second derivative to find L{Sin 2t} (5 marks)
e) Find the Fourier Cosine transform of the function f(t) = e* (6 marks)
f) Use the convolution theorem to find £~1 {S; 45} (5 marks)

g) A system at rest has a constant input f(t) = 5 applied when t = 0. The output of the system is
found to be x(t) = 1 — cost

Find the impulse response function of this system (4 marks)

SECTION B - ANSWER ANY TWO QUESTIONS IN THIS SECTION

QUESTION TWO
a) Use first principles to find the Laplace transform of the function
f() =(t+1)e* (5 marks)

b) Find the transfer function and the impulse response function of a system which is characterized

2
by the differential equation ZT’; - 62—’; + 10x = Cos 2t,
x(0)= x(0)= 0 (5 marks)

c) Use Laplace transforms to find the solution to the initial value problem

2
S — 2 — 3x=2+e% giventhe x(0) =0and x'(0) = 1 (10 marks)

QUESTION THREE
a) Find the half-range Fourier cosine series of the function f(x) = {f(lx_+x2) 0<x<1
(8 marks)
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b)

t 0<t<mw
A periodic function is given by f(t) = 0 T<t<2m
f(t+2m)

i. Obtain its Fourier series

2
Ii. By substituting t = 7 into the series obtained in part (i) above, show that % = Yoy

QUESTION FOUR

a)

b)

1 -3<t<3

A function f(t) is defined by f(t) = {0 elsewhere

Show that its Fourier transform is given by

= 2 (Sin3w

Fo= [ (52)

Find the Fourier sine transform of the function

f®)=e™*

Hence show that J”

wSinwt
——d
w4+4

=2t

w= Ze
)

Use the method of differentiation with respect to a parameter to show that

2_
[T ldx =1n3

0 Inx
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(8 marks)

(9 marks)

_r
(2n-1)2

(3 marks)

(5 marks)

(7 marks)

(8 marks)



