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Sila pastikan bahawa kertas peperiksaan ini mengandungi ENAM muka surat dan DUA
BELAS muka surat LAMPIRAN yang bercetak sebelum anda memulakan peperiksaan ini.

Kertas soalan ini mengandungi ENAM soalan.

Jawab LIMA soalan.

Mulakan jawapan anda untuk setiap soalan pada muka surat yang baru.

Agihan markah bagi setiap soalan diberikan di sudut sebelah kanan soalan berkena-an.

Jawab semua soalan dalam bahasa Malaysia atau bahasa lnggeris atau kombinasi
kedua-duanya.
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1. Jelaskan secara ringkas,

Briefly explain,

(a) lnterpolasi lelurus.

Linear interpolation.

(b) Teori pensampelan.

Sampling Theorem.

(c) Pembahagian multiplex frekuensi.

Frequency Division Multiplex ing.

(d) Pengesan Segerak atau Jelas.

Syn ch ro no u s or coh e re nt d etection.

2. (a) Bagi isyarat diskret

For the discrele-time signal

(100%)

(t3l
x[n)= t-' ;.0.r.-t.-tl

lakarkan x(O.Sn + t)

sketch x(O.Sn +l)

(b) Carikan penjumlahan pelingkaran ylnl= h[nl* xlnlbagi pasangan jujukan

terhingga berikut:

Find the convolution summation ylnl = h[n]* x[n] for the following pair of finite

sequences.'

x[n]= {1,2,3,0,-l\ , htnl= {2,-1,3,1,-21
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(c) Nyatakan tiga sifat pelingkaran.

State three propefties of convolution.

(100%)

(a) Cari dan lakarkan integrasi konvolusi bagi isyarat f(t) dan g(t) yang ditunjukkan

dalam Rajah 3(a).

Find and sketch the convolution integral of the signals f(t) and g(t) shown in

Figure 3(a).

Rajah 3(a)
Figure 3(a)

Cari dan lakarkan hasil konvolusi bagi isyarat c[k] dan m[k] yang ditunjukkan

dalam Rajah 3(b).

Find and sketch the convolution sum of the signals c[k] and m[k] shown in

Figure 3(b).

(b)

...4t-
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Rajah 3(b)
Figure 3(b)

Satu isyarat diskret masa diberikan oleh persamaan.-

A discrete-time signal is given by the equation:-

(a-k\.
ytkl = l?Jtuto - 

2] - 3urkl]

Lakarkan isyarat ini.

Sketch this signal.

IEEE 2281

(c)

4. (a) Dengan menggunakan definisijelmaan Fourier, carijelmaan Fourier untuk

Using the definition of Fourier Transform, find the Fourier Transform of

(100%)

(40Vo)

...51-

(i)

(i i)

e-"'u(t)

f (t) =,,,'(!)\r)
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(b) Jelaskan secara ringkas,

Explain brieflY,

(i) Proses Modulasi.

Modulation Process.

(ii) Kadar PersamPelan NYquist.

The NYquist samPling rate
(30%)

(c) Tentukan kadar persampelan Nyquist dan julat persampelan Nyquist bagi

isyarat berikut:

Determine the Nyquist sampling rate and the Nyquist sampling interval for the

signal.

sinc2ll oont)

(30%)

5.(a)Denganmenggunakanjelmaan-z,tunjukkanbahawa'
lJsing the definition of z-transform, show that

1

Yo-tulk -11<e =--
z-y

(30%)

(b) Cari 3 ungkapan pertama f[k]jika

Find the first three terms of f[k] if

223 +1322 + z
Flzl=

z3 +722 +22+l
(30%)
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(a)n

(c) Selesaikan

Soive

4y[k +\+ aylk + 1]+ y[k] = J lk +11

With y[-1]=0, yl-21=1 and f[k]=u111

Cari sambutan keadaan kosong bagi sistem LTID dengan fungsi pindah

Find the zero state response of an LTID syslem with transfer function

rrt -t - 
2z+3

tt_r-t- 
lr2V1)

Jika
tf

f[k] = u[k]

(b) Cari siri Fourier diskret bagi f[k] seperti dalam Rajah 1.

Find the discrete-time Fourier series for the f[k] shown in Figure 1 .

(40%)

(40o/o)

(60%)

ftkl

ooooOOoooo
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r(r)

e-"tu(t)

2 e"tu(-t)

3 e-oltl

4 te-"tu(t)

5 t'e-"tu(t)

6 6(t)

7l
8 "itot
9 cos argt

10 sin trgt

11 "(t)
12 sgnt

13 cos aretu(t)

14 siri ost u(r)

15 c-o'sin r.ret u(t)

16 c*t co€ r,st u(t)

tr '"'t (+)

18 {sinc(wt)
le a(*)
20 fisincz ($

'L'u-nr)
e-t'lbt

1 o>o
o * j,'t

I o>0
-.--..---o-7u)

2o c)0
7+;,

1 c)0
(o * ju)'

n! a>0
----_-.-_=---=
(c * jt;)'+'

I
216(^t)

216(<'t - ws)

r[6(ar - ue) + 6(,, + cuo)]

jrl6(u 1r.ro) - 6(ru - t"'e)l

' .r r . Ito\ut t 1- 1;
2
io

i[O(" - ro) * 6(tr *tro)l + #
fiIo(, -'o) - 6(ar * t"o)l + 4eF

cr##"
a*iug+iuYF"

rsinc (f)
rcct (#)

isinc2 (f)
a (rtr)

@

,o I 6(ra-nr.'6)
-tl=-oo

o1ffi.-o'of lz

c>0

o>0

2ruo: T
2l

A Short Table of Fourier Ttansforms
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Operation

Fourier Tlansform OPerations

'(1
Addition

Scalar multiPlication

SymmetrY

Scaling (c real)

Tiroe shift

ftequencY shift (o's real)

Time convolution

$eguencY convolution

Time differeutiation

/1(t) + /z(t)

kt(r)

f'(r)

f ("t)

/0 - to)

I (t1ei'"t

/1(t) * /2(t)

f{t)fz(t\

!"1
df
1t
| t@\ar

J-a

r1(or) + r2(tr)

er(o)
2r f (-u)
1"/9\
lal^ \c/
F(a)e-i'to

F(ta - c.rg)

,l?1(r^r)f2(r,r)

1 --
*rr(,) * F2lu)

fiar)^r' (r..')

'\'t + rr(o)6(ar)
JUTime integration

'iJ
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Convolution Table
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fr(t) fz(t1 /r(t) * 1111; : f2(t) + l1{t)No

:d)

3

4

5

6

a

8

9

10

'1

f (t)

ertu(t)

u(t)

erttu(t)

crtu(t)

tel'u(t)

t'u(t)

t't(t)

ter.ru(t)

t-crtu(t)

t-er,rg(t)

)r*&

6(t -r)

"(t)

rr(t)

"r, 
t.r(t)

cr'u(t)

cr'u(t)

e^tu(t)

r'u(t)

e^"'u(t)

t'ar'u(t)

tterrlu(r)

f (t-r)
1-e\'

. u(tJ_A

tu(t)

-l1t _ ..\2t
*"(t) )r #lu

AI_42

tertu(t)

lt2.rtrr(t)
2"

nlert .\ r!! a'-ift"1t1-Ltft;1"t'l

;t-l.+r,,(r)G+"En
cl:t

,J

u(r)

6##Tt tm+n+rc^'s(t)

iffi"u,
*fffi"r'r

12 c-o'crr(pt + o)u(t) c^tu(t)

13' crt'u(t)

t4 cr'tu(-t) clt'rr(-t)

erztu(-r) 14}f=(:!) Rere > Re)r .

+-#,,(-r)

2u

_ ert, + (Ir _ )u )tzrr.
(11 - tz)2

c6 (0 - f)"^' - c-ot eQPt + e'- 4)
(c * l)'?*F2

6:taa-ll-f/(a+))l
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' Convolution Suns

No. /r[e] fzltl fi['t]r /'1[rJ : tzlkl*.frle] '

I 6[e-il

, 2 Z*t[t]
6

"[&l

rf u[&J

rf"[el

r'yfu[el

(& + t)u[tJ

[ffi]u-r r*^rz

7' zf,[&l+ -3 $u[-(t + r)J
-f2 - .lr '" ' .fz - 1r

i%[*-'l+$znt]"Pt
*ot*-lxe+rF[&]
(t + tllu[rl

tlkl

"[tl

"[el

zjirltl

7fu{-(t + t)l

$"Fl

flh - il

*[e]

hl> lz'l :

t, *tz

7 tu[&J

8 7Et[&J

9 7ru[t]

ttr[t]

fr.r[eJ

bulel

ri"[tlrp lrrlt "ou(Fe 
+ 0)u['L]

[d-o$'ta]"ru
?r real i

!
i
I

{:!---rt#ffi]
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Z- Tbansform Operations

Operation /tkl F["1

L€ft-shift

Addition /rlrl + /z[&] rrkl + rrkl

Scalar multiplication "/[,lt] oF[zl

Risht-sbift /[,t - mJu[t - mJ *"f"1

/[k-,'Julr] *rvl+*frr-rt,*
e-1

t[& - llulel lrl,l+ rI-\
-tl

rIk -zlulkl )r!,l+ ;fl_rl+ tl_21

/[r - efr[r] *"a + )n-t + lrl-|2w fl-al

tt& + ml! t&l z^ F[zl- "- ! /[u]r-* 
I

t=,0

/[& + l]illkl zFlzl- "tgl
f[k+2lal*l ,211"1- z2y1o1- zy1t1

. f[r + eJu[{ z'r["] - ," f lol - ] y1r1 - 21121

rl
Multiplicarioo byz* 7t11r;"1q , 

L+l

Multiplication byt t/[f]u[,t] -r*r@

, Time Convolution !ilq; hu;l Fr[zlF2[zl

Ftequency Convoluti<cn t1{klhlkl * f rrlrlFzfif u-r al .

!

Initial value /t0l lim,--.F[zJ

Final value timrv--.f [tr] lim,-1(z - l)f[z! poles of
i

' (z - r;'fpl inside the unit circle.

-

,e- |
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(Unilateral) z-Transform Pairs

/ [k]
Fl"l

l 6[k-i]

2 u[F]

3 ku[tl

4 &2u[eJ

5

6

a

8

9

10

1la

z-i

,-l
z

G=T
z(z * L)

G- 1F

'/tr tsu[t]

zt-rrlt - tl

rt"[k]

kTtu[t]

t27tu[&] 
I

&(t - rXt - z-)": (t - m + t)rt,rlrJ
.f^nl

hlo"*ft"[rJ

lrle"i" Pkt[F]

tlrlk cos (f k + o)u[t]

'lzl& 
ooo (Fe + o)r[tl

'l{F 
cos (fe + o)u[t]

t : ltl.iF

r=

zlrlsin f
Tl4prr 0)"+hl2
-rzlzcxx. 0 -lf!"*14:91
7=W@i),+lrl2

z(22 *42 +7)
(, - 1)'

I
t-1

z

z-1
1z

G:T
1z(z * t)
T:T-

z

(" - t)*+t

118

l2o

t

tzb

l2c

(o.5reie)z . (o-5re-io)z
z-'f z-1-

z(Az * B)_ :=

"z 
qzoz l.l1l'

"(, -Wl"q P)__,

7=fficrs fl" +hlz

'6
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The Laplace T}ansform Properties

Operation i (0 F(")

Addition

Scalar multiplication

Tine differentiation

Time integration

:4.
'Tlme shift

Iteq-uency strift
:

Flequeocy

difierentiation

flequeocy integration

: Scaling

Sme convolution

' Itequency coavolution

Initial value
:' Final yalue

yr(t) + fzo
et(r)

df
7i
d2,w
d3lw

c

f (r) itr

1tI vh)ar
J-o

t(t-to)u(t-to)
f (t)e'ot

-tt(t)

t(r)
t 11 

,,,,'"

/(ct), c20 :.o
l{t) * !2(tl rr(')&G)

t{t)fz(t)

t(0+)

/(-)

1

*rr(r)* F2(t)

,$rF(c1 (tt > *)

lim^cr(s) (poles of sF(s) i" tW)

.- ,rr I
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B.7 Miscellaneous

8.7-1 L'H6Pital's Rule

If lim/(r)/9(r) results in the indeterministic form 0/0 or co/co' then

'(-\ f(r)
lim l}"] : lim 

-'^"^g(") ri(')

8.7-2 The Taylor and Maclaurin Series

(c-c) 
'.. 

("-o)''
t("): /(o) + fi:zlt"l * 7t (") + '-'

-2_

1 !@): /(o) + ultoi + ;/(o) + "'

B.7-3 Power Series
,2 "3 -tn 'e. = l*z * ; --t- 

- 
+... l- 

- 
*..'

zl' 3l' n!

,3 "5 "7sinr:r- Sl+b!- n+"'

"2 
,1 "6 '8c.orsr:L- 2l 

+A- 6! 
* g! -"-

,3 2rs l7x7
tanr: "+ T+++#+"' 12 <-*214

tanhr :"-+.'+-t#" '2 <*2f4

(r+,). - r+n'* $/"2 n 
n(n - 1)(n - 2) f +"'. (;)"-*'"*z'

x l*nr I"l < I
' 1 :l*t+r2+rs+, l"l <1

L-r

8.7-4 Sums

i r*: t**t; t r +l
t--r f-l
md)

N -N+t _.M
D'-=-;i t+t

nt=M

3 /"\- - "*l:-9t- a *bL^\o) :JEG-6)- qrv

'8
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8.7-5 Complex Numbers

e*i*12 : Ij
(l neveD

"""'=t_1 nodd

e*ie - cmgtjsing

o*jb:rCo r:
(reiey' : rk.iko

B : ta"-r (!)

(, pi e' 
) (, 2.i 

t') : r rr r"i (o r +c z)

8.7-6 Trigonometric ldentities

e*i'-cosr*jsinz
cosr:llc"+"-i"1
sino: fi1ei"-"-i"1
cos(r*f):+sinr
sin(r t 6): *cm "
2sia ccos r: sin 2c

sin2z*co62":l
cos2r - sin2r : cq 2r

cos2r: l(r *cm 2r)

sin2r: |(r - cos 2z)

,,, cos3": t(acos c*cos 3r)

sin3r: |(Ssin r - sin 3r)
sia(r t y) : sin rcos y t cos asin y

cos(" + y) : cos r co6 y + sin rsin y

,-.tan(a+y): 
tanz*tanY
1+ tan rtan y

5h rsin v : i[c6 (" - i- cos (r + v)l

.@s occ y : +["* (" - y)+ cos (o + v)l

$_in z cos , : |[sin (" - y) a sin (r + v)l

B.rco6 r * 6sin t : C cos(o + 0)

ft*hichC:G,+b2 and

IEEE 22Bl

d: tan-r (+)
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8.7-7 Indefinite Integrals
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/\

I,o":uu- I "0"

I rovt la": r(")g(i - | i61s1"1a,

rl
I sin ae dx : -- cod ct

Ja
frI cosozdr=-slnct

Ja

| "i^2ord.x:;-"# I *"'srdx:7f#

| ,"^ os d.x :jttt" or - orc-os ar)

I " " ox dr : #,"* or * orsin cr)

l r' "^ 
ar dx : j{r""sin or * 2crx ox - o2"2 cu ox)

I ,'* srdx: j{r""cos ot - 2sin ar } a2s2sin ar)

!,ioo,si\bxdz: +# - 
=## 

oz 162'

! "io 
o,w brdr: - [+#. T##f "' ru'

t . sin (a - D)r sin (c * 6)r

J 
c6 a, cs bt d, : -21":6. 16 + Ay

o" +b'

f .* a, :1"""

1,"*a,:{@,-L)
I ,'""" o" :9-1b'r2 - 2or *2)

f "* si,- br dr : #rlsin 6c - D cos 6z)

I "* * bxdx : #O"*Da * Dsin De)

Iht'-!6a'-'!
I *at':Luro1" *o'1

10
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8.7-B Differentiation Table

d-,, d-,,du 'l
*l("): *f (") * io" :6(lna)a6'

d, , d,v du d
*\vv):uE*" * ;sin or:ccosat

d /"\ "* -"* d
a (;/ : -T f cos ox : -osin cr

/ 1 dan -__n-l d oq j *:nrn-r fta"or:fioe
d,, 

' 
I d. -1 . a

l; tolar) : - 4" 
(sin-' "") : Tm

dr^_,, loge d, _r \ -c
dxtog\Qx):; d"(*-'ax): ffi
! 

atr-6"t" d,. -r \ c
dr" 

: oe-' 
a" 

(tan-^ or) : TT;2"2

.8.7-9 Some Useful Constants

r s 3.1415926535

e x 2.7182818284

] r 0.3678294411

logls 2 : 0.80103
'log1s 

3 :0.477L2

i10 Solution of euadratic and Cubic Equations

fiiy'quaaratic equation cau be reduced to the form

'. or2+br*c:o:

E&Iiitioo of this equation is provided by

-b*!@ - 4o';

.11

2a
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A general cubic equation

Y3+PY2*gY*r:0

may be reduced to the depressed cubic form

731or*0:0

V:E-g

IEEE 22Bl

by substituting

This yields

Now let
":}(rc-p2) b: +(2p3 -9pq*27r)

A_

The solution of the depressed cubic is

z:A*8, ,:-^tt ++r/-J,
and

,: -+E - #,/-3

Y:'.-E
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