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QUESTION ONE (25 marks)

(a) (6 pts.) Determine whether or not each of the following signals is periodic. If the

signal is periodic, determine its fundamental period.
) x(t) = ev{sin(4mt) u(t))
(i)  x(n) = cos (g n) cos(g- n)

(b} (10 pts) Determine and sketch the even and odd parts of the signal given in Fig. 1.
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(c) (9 pts) Determine if each of the following systems is Linear, Time-invariant and/or

causal.

M y@) ==x-— 1)+
(i)  ym) =x{dn+ 1)
(i) () =tx(20)

QUESTION TWO (25 marks)

(a) (10 pts) By evaluating the Fourier series analysis equation, determine the Fourier
series for the following signal. Also determine the value of a.

x(8)
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Write down the input-output differential equation for this circuit in terms of the input

voltage x(t) and the output voltage y(t). (Note that i.(t) = C E%—Q and v (t) =
dip(t)

L dt )

QUESTION THREE (25 marks)

(a) (10 pts.) Find y(t), given:
x(t) = ePtu(—t), > 0,h() = e Fru(t).

(b) (5 pts) The output of a causal LTI system is related to the input x(t) by the differential
equation

21 2y(6) = x(0)
(1) Determine the {requency response H(w).
(i) Ifx(t) = e tu(t), determine ¥(w), the Fourier transform of the output and
y(t).
(c) (10 pts) Using the definition of the Fourier transform, compute the Fourier transform
of: x(t) = &3 sin(2¢t) u(—t)

QUESTION FOQUR (25 marks)

(a) (12 pts) Determine the Laplace transform and the ROC for each of the following

signals:

@ x(t) = eu(t—3)

Use the definition of Laplace transform. Sketch the pole — zero plot.
) x() = te®u(t) + e ult — 4) +ult — 5) + 26(t)
(i)  x(t)=sin(3t) cos(3t)

(b) (5+8 pts) Find the inverse Laplace transform of

. __ 355

(1) F(S) - §247

. 246547

(i) F(s) = e Re{s} > -1




Table of Laplace Transforms
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Properties of Laplace Transforms
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Time-shift (delay):  f(t—1,) <Ly F (™™, >0

Time differentiation; 4 ( ) L by sE(s) - JO

¢
., \ F
Time integration; f fdt +~—L——>—-—@
5
0

Linearity: af (1) +bg(t) €L aF'(s)+bF (s)
Convolution Integral: x(f)* h(r)«——s ¥ (s)H (5)

Frequency-shift: e f(8) 4> F(s —a)

Multiplyingby 1: (Y —--%}@
Scaling: b (at)(-L)—I-F(f-J, a>0
a \a

Initial Value Theorem; lim{sF(5)} = £(0)

* Final Value Theorem: 151-133 {sF(5)} = f(0)




TABLE £  Fourier Transforms
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No, x(D X(w)
1 é"‘”u(t) : ~—-1~—-
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3 e . PR
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—at ——e
4 te % ufr) @F o)
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5 fe~u(t) @+ joysi
6 8(t) 1
7 1 27 8(w)
8 gfaor 21 8(w ~ wp) }
9 coswgt (8w ~ o) + 8w+ wp)] -
10 sin egr Jrls (@ + ) ~ 8(w ~ wg)]
11 u(t) 7d(w) + -%; '
12 sgnt 2 !
.gn Jo
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Table 2 Fourier Transform Operations

X{w)

Operation x(t)
Sealar multiplication kx () - kX (@) |
Addition nM+x Xi@) + Xa(w)
Conjugation Xty X*(~w)
Duality X 2 x(—w)

. | |
.Sc’aling (@ real) x(at) l‘a‘i X. (g')
Time shifting x{t — 1o} - X(w)e /w0
Fréquency shifting (wo real) Cx(r)elw X{w — wp)

e xR X1 () X3 (w)

- Time convolution

Xy (B)xa(8)

1 |
— X (@) * Xo(e)

. Frequency convolution N = .
‘ P ' .
Time differentiation :i-}; - {fo) X (w)
X ()}

Time integration e + 1 X {0)5(w)

: .
f x(1) du
. '_w .

Useful Formulae:-
Trigonometric Identity:- sin?(8) = %[1 — cos(26)]
sin{a) cos(B) = %[sin(cx - ﬁj + sin(a + )]

Euler’s relation:- e/? = cos(g) -+ jsin(@)

Cos(®) = %(efg +e ), sin(® = zlj(efg —e™/%)




