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INSTRUCTIONS TG CANDIDATES

1. There are FOUR questions in this paper. Answer ALL the questions.

Lol

. Bach question carries 25 marks.

4. Show all vour steps clearly in any calculations/work

wh

. Start each new question on a fresh page.
6. Useful Fourier and Lapiace transform properties are attached.

7. Make sure that this exam contains 7 pages including this one.

DO NOT OPEN THIS PAPER UNTIL PERMISSION HAS BEEN GIVEN BY THE
INVIGILATOR.
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(it} Causal system
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(i) Sketch and carefully label the signal: x{(—n) — x(n — 2)

(i1} Calculate the energy of the signal x(n) given above.
QUESTION TWO (25 marks)
(a) (10 pts) Given a first-order system
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Find the svstem response with initial condition of rest for x(n)
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X 1, 0<n<?
x(n) = = X
(0, otherwise

~

Find expressions for

clearly defined time intervals.
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(b} (10 pta.} Determine the fundamental frequency,
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Fourier series for the following signal x(t).
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QUESTION FOUR (25 marks)

(@) (3+3-3-6 pis) Determine the L
following time functions.
i) e (), a<
iy ¢f
(iif) te”3t

t»:«"“ces(Zz‘f}

QoL
. ; 3g
11 E';&S) o= e
) . se+7
. — ~ E‘
1 %{51 =
Y slstensl

ace wansform and a

a3

SE0

octated ROC for each of the



TABLE ¢

X{w)

e,

i
i

¢ >0

A

=3

- -
o
s I
o | !
% e
i Y
w0y a3
vt (!

a >0

il

a >

«t

~
o
W

uny

O

g_s'uof

- Hw + ag)]

(@ = wg) -

i

Cas (ol

<

et

S

?;a

by

Sgnt

Py
0y

Pl

W foe

o
(34

[

1 e

o]
A
D

2
0

.(._Ta)

—
313
oy
|8}
et
e
Bt
=
L)
A
<]
e
Bet]
D%
S
¢
N3
Wy
el

a >0

a+ juw
+ jw)

7

e

N

ot

I

e

P

ST
L .
-
-
3 Muu N
(] oy
S m
¥ B
[T ]
=
-

o
(]

3
o
| o
203




Operation

e

oy
i

jugation

®

Con

%
.}

- Iy,

e’

3

Time shufiing
&

ulicn

iy
[}

W

ot
s

3

A,

42

ek

Tit

EaeN
AR




©
¥ o &
el 3w
&2 K
| o N
\ : 4
* - w.
o :
. i 4
‘ 4 22 e
T e m, e
v M..UU\ "
: | S -}
g
ey =2 J“
N N e ; -l
; K o & Fra— ;m.m Wa.
i ky & Yy m ; t,nr w
W I Sl
+ot e - e | S .
R O I G B R R ot ) RN KON S B ”,,
p o - ¥ . P -~ = - ; R
3 I e e I R R R
- v ——r >a = 2 oy wi o . ) . L .
IR SARTS TR L B o 4 M KT KT R S O T T O el 4
* .,

|

i

C.»M, .ﬂ‘w .L.M ,LJ,; QW ALMH. *.2 . «La* ﬁ‘ﬂ. 2‘ *L:, .L. , i%
P ) . _

e e I — e e TE e EeTY
i — oy - e I e " Lo oy Y P S " Je e e
g3 o8 80 33 8 3 353 31 &S 85EEs] 2E 8
t <] H ~nb ~€ [P P N N o PR . - . ! s - « e ot} | | NI
w o N @ oW e @ 4 Y d_;%zdﬁz Bl%s . Yy Re,
w = = 08 @ 3 Rk e
5] [ S I o : 1 W
=g n b w (I e
Lo | ] u — 1
o ! t 2w e
- Nl b a ST o -
,mw Moy, B .vm “t3
G R
. " o
[ -
o
. 4 o
[ o
. @ 3 -
: 21 2 N o
g o8| g8 . g
v b o o o .=
% ] T mw e A3 iy
- A +5 @ @ F - a2 e o
= g% & o] 8 om B oa a8 3 2
= i) o " [ N w -
M e ¥ 3 M» @ «m ’ 43
o e | g 06 @ B &= R pr]
m " = w T T o = o Q& o
: £ 5 L B T < . ft o4 PN O T304
o un & A @ g 8 = =Y LS W5 8 &
b feece pos . Sk b RN
2.8 L. o & o IS I 4 g N = e Wa . .mm
& o N W SR e e e e Lo & @
S ) o, - & -5 g 2 r.m.w_ = & e 1eS 5 LT 2 3 o =
= e - A 2 = = Lo [ ! ] by B O b S 1% m“ =
a3 &3 & B o ) L a.w o ko goie SRR Tt 1 el b 3 »
e I [wl O ol & Qe [ 3] o] b X . e oo Py
U TR | S W 3 o [t v I = @© . T W W
g B o = o -8 BoA A =S = 3 3]
s oy P Sy O (=Y b EhoL b 3 E S
E o H B a4 E 5| & 2 oE 8 W) 8 a8 838 ' ©
e B R o O T . a & ) m [ S ) . L B S : :



b

¢ Trapsiorm

I . A
o e <
o’ Foe
w.ﬁ ™ N .
g e Nu e
o = = " z N -
o . wl o
et Loy . S 7 ~O
. Y N g B m..l: S
L Lo 3 =y S,

“Na . -~
I - ety
£33 P bl ~

s
-3 i 4 W‘.\
R -
2
= g -
- KO st F
D R N &
oy > N vy o)
o
&
()

wd
. g o L4
= i) . — 2
g R

-sh
b
ue The

5 - 4
e = ody
m_ua L m o g ‘,M
m h\t. oS ﬁﬁﬁw b L B n&
= = ] = o " e
) Mm 154 -3 Ry o " -
Y a3 re e s v o et
= b L3 = e o
& et b O o3 { o [
. [y [ et &3 o o
fuost P L X, e [} i Lrs
s oy
N - . - = B o o

pgea e s hov <o ;
e e P - > e R I



