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Please check that this examination paper consists of SIX pages of printed material and
TEN pages APPENDIX before you begin the examination.

[Sila pastikan bahawa kertas peperiksaan ini mengandungi ENAM muka surat bercetak
dan SEPULUH mukasurat LAMPIRAN sebelum anda memulakan peperiksaan].

This paper contains SIX questions.

[Kertas soalan ini mengandungi ENAM soalan].

Instructions: Answer FIVE questions. If a candidate answer more than five questions,
only the first five answered will be examined and awarded marks.

[Arahan: Jawab LIMA soalan. Jika calon menjawab lebih daripada lima soalan hanya
lima soalan pertama mengikut susunan dalam skrip jawapan akan diberi markah].

Answer to any question must start on a new page.

[Mulakan jawapan anda untuk setiap soalan pada muka surat yang barul].

All questions must be answered in bahasa Malaysia. However, ONE question can be
answered in English

[Jawab semua soalan dalam bahasa Malaysia. Walau bagaimanapun, SATU soalan

dibenarkan djjawab dalam bahasa Inggeris].
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(b)

i
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Suatu isyarat masa-selanjar x(f) ditunjukkan dalam Rajah 1. Lakarkan
x (t-t,) untuk t,<0. Operasi ini melibatkan suatu'transformasi asas isyarat
pada paksi masa. Apakah operasi ini? Jika t, bernilai positif, apakah
transformasi isyarat ini? Terangkan dengan penuh.

A continuous-time signal x(t) is shown in Figure 1. Sketch x (t-t,) for t,<o.
This operation involves a basic signal transformation of the time axis.
What is this operation? If t, is positive, what is the signal transformation?

Explain fully.
' (10%)
x(t)
t
Rajah 1
Figure 1
cos(t), jikat <0
Diberi x(r) = {0 0: !
sin(t), jika t =20
cos(t), if t<0
Given x(r) ={ O, ¥

sin(¢), if t=0
Tentukan sama ada isyarat yang diberikan ini berkala. Jelaskan jawapan

anda.

Determine whether or not the given signal is periodic. Justify your answer.
(10%)
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Pertimbangkan suatu isyarat eksponen komplex umum

x(t) = Ce" cos (coot + 9). Lakarkan dan terangkan isyarat x() untuk

Consider a general complex exponential signal x(t) = Ce" cos(w,t +8).

Sketch and explain the signal x(t) for

M r>0-

il r<o0
(10%)

Pertimbangkan sistem
Consider the system

y[n] = 2x[n]+3

- Tentukan sama ada sistem ini lelurus. Jelaskan jawapan anda.

Determine if the system Is linear. Justify your answer.
(10%)

Banyak sistem nyata dibina sebagai saling sambungan beberapa
susbsistem. Lukiskan:

- Many real systems are built as interconnections of several subsystems.

Draw:

[i] saling-sambungan suapbalik
Feedback interconnection

[ii] saling-sambungan siri-selari
series-parallel interconnection
' (8%)
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Andaikan x[n] dan v[n] bersamaan dengan dei"lyut segiempat p[n] yang
didefinasikan sebagai

1 ,0<n<9

0 , nilailainn

p(n)= {

Plot x [n]*v[n]

Suppose that x[n] and v|n] are equal to the rectangular pulse p[n] defined
by '

1 ,0<n<9

0 , all other n

p(n) = {
Plot x [n]* v[n]

(12%)

Terangkan dengan_lengkap sambutan masukan-kosong dan sambutan
keadaan kosong. Berikan satu contoh.

Explain fully the zero-input response and the zero-state response. Give
an example.
(10%)

Cari dan lakarkan jelmaan Fourier untuk f(t) = rect (1) menggunakan
T

definasi asas.

Find and sketch the Fourier transform of f(t) = rect (1) using the basic
T

defination.
(10%)
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Jelmaan Fourier diskret, DFT dalam bentuk segiempat diberikan oleh

The rectangular form of the discrete Fourier Transform DFT is given by

6 , r=0
~-1-j, r=1

Cx, =0 7
0 , r=2
-1+, r=3

Kira jelmaan Fourier diskret songsang, IDFT

Compute the inverse discrete Fourier transform, IDFT.
' (10%)

Sambutan dedenyut unit suatu sistem LTID ialah
h[n]=[—(0.2)"+4(O.8)"]u[n]. Cari sambutan y/n] sistem ini jika
masukan ffn] = 4" u[n].

The wunit impulse response of an LTID system s
h[n]= [— 0.2)" + 4(0.8)”]u [n]. Find the response y[n] of this system if
the input fln] = 4" ufn].

(10%)
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A Short Table of Fourier Transforms
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£(t) F(w)
—at 1
1 e™%u(t) - a>0
e + jw
1
2 at, [ :
e*u(~t) ppom a>0
- 2a
3 e aft| m a>0
1
4 e —
te™%u(t) Ty a>0
!
t'\ —~at -—.___..._.__n
5 e~ %y(t) (@ +70)™ a>0
6 &(t) 1
7 1 2né{w)
8 edwot 216(w — we)
9 cos wpt w[6(w ~ wo) + 8(w + wo)}
10 sin wot in{é(w + wo) — §(w — wo)]
11 u(z) nb(w) + 5
12 sgnt ¥
13 cos wot u(t) ZHo(w — wo) + 6(w + wo)) + ;,3’:’_‘.,!'
W osmuotul 6w - we) ~ 8 +uol] + 5
15 'e“"‘ sin wpt u(t) rﬁﬁm a>0
- a+j
16 e™% cos wot u(t) (mﬁ"m a>0
17 rect (ﬁ) T sinc (%’-)
18 ¥gine (Wt) rect (3%7) .
19 A(Y) zsinc? (4F)
20 #sinc? (Kt) A(5%)
oo . o0
21 Z 5(t—-nT) wo Z §(w ~ nwo) wo = %’a‘
NT—00 ) NT—=0C
22 e—t'/20° oVaxe=o /2




Lampiran A ! : [EEE 228E]
Appendix A

Fourier Transform Operations

e . __________|

Operation f(t) F(w)
Addition v £1(8) + falt) Fy(w) + Fa(w)
Scalar multiplication kf(t) kF(w)
Symmetry F(t) : 27 f(~w)

. o 1 w
Scaling (a real) A f(-at} | Tal ( )
Time shift fie—=to) . Fw)e~iwto
Frequency shift (wq real) f(t)edwot - F(w — wg)
Time convolution f1(t) * fa(t) Fi(w)Fa(w)
Frequency convolution F1(t) f2(2) -2-1;r-F1 (w) * Fao(w)
Time differentiation % - (jw)"F(w)

. £ (w)
Time integration / f(z)dx + nF{0)6 (w)
—-00

e G 5 O A S S S
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B.7 Misceltaneous
B8.7-1 L'Hépital's Rule

If lim f(z)/g(z) results in the indeterministic form 0/0 or co/oo, then

/@) . =)
0 == 5

B.7-2 The Taylor and Maclaurin Series

lim ==~

1@ = 1)+ 22Dy 1 &

-a 2 ”»
21 L f@)+---
£=) = £(0) + %j(o>+ ZF O+

B.7-3 Power Series

z? zs

3‘ R

3 5 T
Ngsmg—=o . 2 __2% ...
smr=s-gteowt

22 g4 8 g8
-cos:z-—l— +4! 6!+'8—!~

3 7

x 22% 17z
tan:z—a:+3+ +315+
z3 2:: 17::: +
3 G

zﬂ

e* -1+z+ .y
nl

deeen

z? < x%/4

tanh z = ¢ — = z? < x3/4

n(n —1)

(1+z)"=14nz+

3

& 1+ nzx |xl—'< 1

~~-—1——-1+z+x + z3 '+ =] <1
l-z

B.7-4 Su,m;

2;‘ x2+"("“1)(ﬂ~2)z3+”.+ (:)zk_,‘_“_

[EEE 228E]
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. B.7-5 Complex Numbers

GinT {1 neven
-1 nodd
e*7® = cos § x jsin 6
atjb=red? r= Vaz+b%,  0=tan"l(2)
(ref®)F = rkedk

(rxcjo‘ )(rgcja’) = rlrzcj(eg-b-ﬂz)
B.7-6 Trigonometric dentities

et =cosxtjsing
cos z = %[cj'+e‘5°]
sin z = %r[cj’ - e79%)
coé(zﬁ:%)==Fsinz
sin(z £ §) =xcosz
2sin zcos z = sin 2z
gin*z +coslz =1

cos? z — sin?

x = cOS 2%

cos?z = %(1 + cos 2z)
sin?z = (1 - cos 2z)
cos®z = §(3cos z + cos 3z)
sin’z = %'(3 gin = — sin 3z)
gin(z £ y) =sinzcosykcos zsiny
cos (z % y) = cos z cos y F sin zsin y

tan{z £ y) = %

" gin'zéiny.= Lcos(z ~y) — cos(z + )] -
cos .z cos y = 1[cos (z — y) + cos (z + )]
sin z cos y = }[sin (z — y) + sin (= +v)]

acos  +bsin z = Ccos(z + 6)

in which C = Va2 + 12 and 6 = tan™? :a_")
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Indefinite Integrais

/ud#:uy—/vdu
/ f(ar:)s'v(:r:)«iw.= f(z)g(=) - / f(=)9(z) dz

. 1 1
sin sz der = ——~cos az cosazdz-—-smaz
a

.2 . % _6in 2z =z sin 2oz
/sm azdz = 3T T /cos azdz 2+ o

/xam ez dz = -!'—(sm az ~ ax cos 4x)
1
zcos azds = -—(cos az + az 8in az)
/z’ sin az dz = —-(2azsxn az + 2cos az — a%z% cos az)

1
/z’ cos az dz = —5(2az cos az — 2sin oz + a®z?sin az)

gin(a ~ b)z sin(a +b)z
2(a~b)  2(a+0d)

/sin az cos bz dx .= - {0028(?::)):‘ + c?;((:_::))z] a? # 2

sin{a ~ b)z  sin(a + b)z
2(a — b) 2(a +b)

/ sin oz sin bxdx = a? #£b?

/cosaxcosba:d:c: a? #£ b2

/c“” dr = -];c“’
a
edz
/ze'"’ dzr = F(az - 1)

2, az et 2 2
z%e dx=-‘-:—3-(a:c -~ 2az +2)

: . eaz )
/e“sxn bz dzx = m(a sin bx — bcos bz)
azT
/e cos, br dz = 2+b2(acosbz+bsinbz)
1 1T
= —tapn~!1 =
_/x2+a2 a g
1 2
/z2+a2 Eln(:c +a*)

[EEE 228E]
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B.7-8 Differentiation Table

d dv du d .

E(w)= 2;-;-1;;; Esm ez == acos azx

dﬁz- (%) = gjﬁ_&_“_ﬁi f; cos ax = —asin ax

%”;— =z} ' ;; tan az = cos‘: ps

2 ofery = 1 £ (g™t o) = ey
L= B Erten = o
Ee"“ = beb® . {;(tan" azr) = -lf;gi

B.7-9 Some Useful Constants
A x = 3.1415926535 '
e & 2.7182818284
1~ 0.3678794411
log;o 2 = 0.30103
logyp3 = 0.477T12 -

"B.7-10 Solution of Quadratic and Cubic Equations
Any quadraj:ic equation can be reduced to the form
ezl +bz+c=0 .
The solution of this equation is provided by

—b % Vb% = 4dac
2a
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TABLE 2.1: Convolution Table

No fi(t) Ja(t) £i(t) » fa(t) = fa(t) » £1(2)
1 f(® 5t~ T) A f(t-T)
2 eMu(t) u(t) ! :;M u(?)
3 . u(t) u(t) tu(t)
Art Aat ettt — ghat
4 eMfy(t) e y(t) -T],--—X;- u(?) A1 # Az
5 Mu(t) e‘\';t(t) teMu(t)
6 te*u(t) e*Mu(t) %t?c‘“u(t)
n ’ !
7 thu(t) u(t) ';,fﬂ u(t) - Z m, (ﬂ ,)z u(t)
8 t"u(t) t"u(t) (nT—f-ﬁ;!?—lT)f t"“""'H u(t)
. Azt _ Azt A1~ \ tX;t
9 teMtu(t) erty(t) ¢ £ (A:--( ;2)2 2)te u(t)
10 tmeMut) theMtu(t) Tﬁ% (e ()
T mon ,."", (=1 mi(n + j)lemFetet
1 g eMty(t) theaty(t) Z T T < Xy ult

O (—D)Fnl(mt k)RRt

ot i ; At cos (8 —~ ¢)er — e~ cos (Bt + 6 — ¢)
12 e~ cos (Bt + O)u(t) e Mu(t) \/(a oy yeR (t)

¢ = tan~[~B/(c + N)}

- 3 At Agt, (.
13 eMty(t) Stu(—t) ut) + e u(=t) pory>Rehs
: Az~ Ay
At 7 X3t GA 1¢
14 eMty(—t) e**u(~t) —x;_—h——u( t)
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TABLE 8.1: Convolution Sumg ‘

TNo. AW M Al Sl =

[k] * fx[] S
1 slk-g) CsW fle-d)
2 y*ulk) ulk] -1-;-}';_*-1-} ulk]
3 ufk] ufk] {k + Vulk]
4 b hulk] 1—"—;—23;'—] Wk mEm
L |
5 v¥ulk] Eu[—(k + 1)) 12“2 — 'yfu[);:] + 12"_’_’71 Yyu[—-(k + 1)} fral > Il
6  katulk] ~Eulk] -(:1-11’1”1::2? {7&‘ -+ 1%%?] ufk] n#En
7 kul kulk) S5k = 1)(k + Dulk
8  ytulk] Y*ulk) (k4 1) ulk]
9 ~*ulk) kulk) ["("k ‘(;)_",Y')‘ﬁl - "’)] ulk]
10 inl*cos(Bk +6)ulk]  yiulk] % [nal**t cos[B(k + 1) + 8 — ¢} — 75 cos(8 ~ $)] ulk] = y2real
R= [lna? + 43 — 2lmalva cos 8] v

& = tan~? [ (1] 8in8) ]

(Ivilcos 8 — v2)
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Table 11.1: (Unilaieral) z-Transform Pairs

o S e s P e NSRS

f18] Fle]

1 4k~ ) 27

2 ulk) —

3 kult] (z—fT)'z

4 kZulk] ’{ﬁ‘fji

5 Koulk] z(z:z+—4;:)-:— 1)

6 yr-lufk 1] —

7T rhulk =

8 ky*ulk) (z——:’_'-;r—);

9 kZyFulk] %:%?

1o k- -12")‘ ml (k = m 4+ _1)7’°u{k1 = :)mH

Ha 1" eos Bk ulk] TG on T

116 |y{* sin Bk ulk] p (2va‘?<£:nﬁ§z T

120 rly [¥ cos (8K + 8)ulk] ":[; f_°z2fﬂ—c':s‘ g;i(f l-:rl? ]

126 rlyf¥ cc;s Bk + A o V(o'fr_ej:)z + (o'fr_e;jf )z
12 rlvl* cos (Bk + 8)ulk] z(4z + B)

e = A3|4({3+B3~-24aB
= —T—a

B =cos~! =8, 0 =tan~!
118

Aa—~B

22 4 2az + 7|2
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Table 11.2

Z- Transform Operations
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Operation Sk} F[z]
Addition AIK) + falk) Frlz) + Fale)
Scalar multiplication o f[k] aF|2]
Right-shift flk = mulk — m] ‘zimF (2]

Left-shift

Multiplication by v*

Multiplication téy k
Time Convolution
Frequency Convelution
_.Initial value

Final value

flk — mjulk]

flk - 1ulk]
flk — 2Julk]

flk — 3Julk]

flk + mjulk]

Flk + 1ulk]
flk + 2Julk]

flk =+ 3Julk]

v* f klulk)

kf (klulk)
frlk] * falk]
flk}f2[k]
1o}

- Lrle A0+ L4 a9

im0 £[N]

1 1 < .
= Flzl + z—mkz:;f[—klz

%F[z] + f{-1]

1

Pl + 27l=1)+ f1-2)

m-—1

Z™Flz] 2™ ) flklz7F

k=0

zF[z} - z£{0]

22Flz] — 2% f[0] — 2 f[1]

22Fz] — 22 f[0) — 2° f[1] - 2f(2]

limz—1(z — 1) F|z]

poles of

(z — 1) F|z] inside the unit circle.

n—

_]0_



