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EEE228 — ISYARAT DAN SISTEM

Masa: 3 jam

Sila pastikan bahawa kertas peperiksaan ini mengandungi LAPAN 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 berkenaan.

Jawab semua soalan dalam bahasa Malaysia atau bahasa Inggeris atau kombinasi
kedua-duanya.
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Tentukan samada isyarat di bawah adalah isyarat tenaga atau kuasa dan

carikan tenaga atau kuasa isyarat tersebut.

Determine whether the following signal is a power or an energy signal and

find the energy or power of the signal.

x(t) =10sin(5¢) cos(10¢)

(20%)

Carikan bahagian gernap dan ganjil bagi isyarat

Find the even and odd parts of the signal

x(t) =2cost +4sint + Ssintcost .

(20%)

Bagi isyarat diskret-masa

For the discrete-time signal

1 3
x[n]=4-1,—,0,,——,-1
={-1.5.00-2 1

lakarkan x(0.57 +1)

sketch x(0.5n+1)
(40%)

Carikan penjumlahan pelingkaran y[n] = A[n]* x[{n]bagi pasangan

jujukan terhingga berikut:

Find the convolution summation y[n)= h[n]* x[n] for the following pair of

finite sequences:

x[n] ={1,2,3,0,~1}, A[n] ={2,-1,3,1,-2}
(40%)
Nyatakan tiga sifat pelingkaran.
State three properties of convolution.
(20%)
..4/-
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Pertimbangkan suatu sistem diskret-masa, LTl yang digambarkan oleh

persamaan kebezaan.

Consider a discrete-time, LTI systemn described by the difference equation.
y[n]-0.7y[n-1]=2.5[n}—x[n-1]

(@) Lukiskan gambarajah blok bagi sistem ini.
Draw the block diagram of this system.
(25%)
(b) Tentukan rangkap langkah h{n], 0 <rn <4, bagi sistem ini.
Determine the impulse re;ponse hin], 0<n <4, for the system.
(25%)
(c) Katakan masukan kepada sistem ini diberikan oleh

Suppose that the system input is given by

1, n=-2
x[p]=<-3 , n=90
2, =1

dan x[n] adalah sifar bagi semua nitai n yang lain. Nyatakan keluaran y[n]

dalam sebutan h[n].

and x[n] is zero for all other values of n. Express the output y[n] as a

function of hin].
(25%)

(d) Kirakan keluaran y[n] bagi n = -3,-1 dan 1 untuk x[n] di bahagian (c) dan
menggunakan keputusan di bahagian (b).

Calculate the output y[n] for n = -3,-1 and 1 for x[n] in part (¢) and using

the results of part (b).
(25%)
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(d) Isyarat dalam Rajah 1 merupakan isyarat yang telah dimodulat dengan
pembawa cos 10t. Cari Jelmaan Fourier bagi isyarat tersebut dengan

menggunakan ciri-ciri Jelmaan Fourier yang sesuai.

The signal in Figure 1 is a modulated signal with carrier cos 10t. Find the

Fourier transform of this signal using appropriate properties of the Fourier

transform.

Hint: f(f)coswyt <> ;—[F(a) -, + Fow+ a)o)]

[ IAMAMALALAL .
T,

Rajah 1
Figure 1
(25%)
(a) (i) Cari sambutan keadaan kosong bagi sistem LTID dengan fungsi

pindah.

Find the zero-state response of an LTID system with transfer
function.

_ z
T (z+0.2)(z-0.8)

Hl[z]

dengan masukan

the input fk]=e“"ulk]

(ii) Nyatakan persamaan pembezaan yang mengaitkan keluaran y[k]

dengan masukan fk].

Write the difference equation relating the output y[k] to input flK].
(40%)
7l
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fIk]
1
]
>~ —o—o—0——
0 m-1 K~
Rajah 3
Figure 3

(b) Diberi fungsi seperti berikut,
Given the function following,

X[z]= with ROC |z] > %

(i Cari jelmaan-z songsang fungsi tersebut dengan menggunakan
pengembangan siri kuasa. 7
Find the inverse z-transform of the function using a powér series

expansion.

(ii) Dapatkan empat ungkapan pertama bagi x[n].
Find the first four terms of x[n].

(30%)
(c) Selesaikan persamaan pembezaan berikut:
Solve the difference equation:
Yk +21-3yk +11+2y[k] = flk+1]
Diberi keadaan awalan,
Given the initial condition,
y[-11=2 and y[-2] = 3 , flk}= (3)"u[k]
(50%)
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Appendix

A Short Table of Fourier Transforms

[EEE 228]

(1) F(w)
—at 1
1 e u(t) - a>0
o+ Jjw
1
2 etu(-t)- - a>0
a— jw
2a
—ajt
3 e il m a>0
4 te u(t) _ a>0
(a +jw)?
n_ —at n:
5 the %tu(t) CEEmI! a>0
6 6(t) 1
7 1 276 (w)
8  eIwot 276 (w — wo)
9  cos wot x[6(w ~ wo) + 6(w + wo)]
10 sin wot 37 [6(w + wo) — 6(w — wo)
11 u(t)  xb{w) + 31‘;
2
13  cos wot u(t) - Zl6(w —wo) + §{w + wo)] + ;3’{'3
14 sin wptu(t) -%[5(w —wo) ~ §(w + wo)] + 5-3%9«7
15 C—at sin wot u(t) G_g%g a>0
16 e tcos wo_tu(t) @1%51:’—“*%; a>0
17 rect (-:-) 7 sinc (—“’21)
18 ¥sinc(Wt) rect (5%)
10 A(Y) 2 oinc? (57)
W Wt
20 g sinc® (%) A (3i7)
o0 [ o]
21 Z §(t — nT) wo Z §(w —nwo) wo = 2%
n=-—o0 n=—oo
22 et 120" oV Zreo /2
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Convolution Table

No fi(t) f2(t) f1(t) * f2(2) = fa(t) * £1(t)
1 170 6t —T) f(e=1)

at 1- At
2 e u(t) u(t) u(t)
3 u(t) u(t) - tu(t)

ek;t Azt

4 o eMty(t) e*2tu(t) o w(t) A1 # X2
5 eMu(t) e’\'ru(t) teMu(t)
6 teu(t) eMu(t) —;—tze)“u(t)

n ¢ nlet it
7 tu(t) ) Sy () - X_j e _J), ut)
8 T imu) u(t) | (m—%’i—l)' gmintiy ()

- , Azt _ At _ R

9 te tu(t) e*2tu(t) £ c (/\1-*-—-(,;2)2 Aa)t u(t)
10 tmeru(t) t"eMu(t) min! tmtntlehy(h)

(n+m+1)!

» . T (=1t Y gt
meAity oy ety (s (=1 mi(n + 5! et ,
11. tTe 1 u(t) e | u( ) ; 71m = 5)I(h — ag)wHa u(t')_.

U\ (=D)Erd(m + k)Rt T
A1 # A2 +Z kI = k)1 — Aq)mHEr u(t)
k=0

cos (0 — $)e* — e~ cos (Bt + 0 ¢)

S v

¢ = tan"Y[~p/(a + )]

C 12e *cos (Bt + O)u(t) e Mu(t)

e*tu(t) + e*2tu(—t)

13- eMty(t) 2ty (—¢) Red2 > Rel;
. ,\2 — A1 .
At )qt
4 eMu(-t) tu(-t) CA———u( )
"
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Convolution Sums

e vearr———— S ————

Ak " falk) 1K) * falk] = folk] * falk]

8[k — 4] ]y £k~ 5)-

_ ' [1 — 1
Pl w T

ulk] Wl (k+DulH]

N . Fok+1 k41
e Al %:;—Jr] -
el e ) Db+ TG bl >l
kyrulk] v3ulk] (71717;2)2 [’rﬁ‘ -7+ ﬂ;—”kﬁ] uk] © m#Em
kulk] | kulk] k(e 1)k + 1)ulk]
2*ulk)  hulk] G+ 7 hulk]
| ', 2 = 1)+ K1 - 7)

ol el [ =

Il cos(Bk + O)ulk]  ulk] % [l coslp(k +1) +0 — 9] — 13+ cos(0 - ¢)] ulk yareal

R= [[hl? +43 - 2lmlmncos 6]/

(I71]sin B) ]

— -3
¢ = tan [(lm cos B — 72)
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Z- Transform Operations

Operation FlK] Flz]

Addition f1[K) + f2[K] Fifz] + Fale]
Scalar multiplication af[k] aF[z]
Right-shift flk —mlufk — m] ;l;‘—F[z]

fle=miulk] PR+ S pokt

k=1
£l = 1Julk] ~Fle] + f[-1]
Se=2ul] SR+ 1)+ g
© flE = 3Julk] ziap[z] + ;l;f[—ll + %f[—2] +£[-3]
Left-shift Flk + mlulk] 2™ F[z] ~ 2™ X_: flk)z7*
k=0

SR+ 2P - 2f[0)

flk + 2Julk] 2 F2] - 22£[0) - z£[1]

F[& + 3ulk] 2°Fl] ~ 2 f[0] - 22 f[1] ~ 2[2]
Multiplication by v* 7* £ [K]ulk) F [5]
Multiplication by k kflklulk] . —z-;;F[z]
Time Convolution  fy[k] » 2 %] };MFQ (2]
Frequency Convolution  f; [k} f,[k] 27 § Fi[u]F; [Z]udu .
Initial va.hrxe f[o] Hm; .o Flz]
Final value limpy_.o f[N] im;1(z~ 1)F[z]  poles of

(z— 1)'F[z] inside the unit circle,
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' (Unilateral) z-Transform Pairs

Ik} Flz]
1 6k—4] =i
V4
2 k
ulk] T
z
kulk .
3kl i
4 2ulk z(z +
k4ulk] "
_ 2
3,0k 2(z2 + 4z +1)
5 k3ulk] =T
6 '7k_1u[k — 1] 1
z =
7 yrulk] i
A i
8. kv*ulk 7z ‘
“ (z-7)? .
90 . E2tulk] ' 7z(z +7)
' (z=1)°
k(k—1)(k—2)---(k—m+1) 2
1 k
1la |y|* cos Bk ulk z(z — |y| cos B)
" o “ z%2 — (2|r] cos B)z + |2
. _ ' o s
116 |y|*sin Bk ulk z|y|sin
‘ 0 — |yl cos (B — 0)]
12a T’kaOS Bk + 0)ulk TZ[ZCOS
Ir[® cos ( Julk] S~ GlToos B)s TTHE
o Bredf 5re—30
12 rhlcos(Bk+Opult), g =it QEre)z, (QSre)e
- z—= z—"
Az + B)
12 k k + 0)ufk _#(Az+B)
e rhiltcoo(Bk + )ulb] 224 2az + |2
r= A2|y|24-B2—-24aB .
]2 —a’ .
=cos 12 9= —1__Aa-B
ﬂ cos 'l',ﬂ', @ tan -A—\/I']P”—a’ .
R — —— — S
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The Laplace Transform Properties

Operation f@® F(s)
Addition F1(t) + f2(t) Fi(s) + Fofs)
Scalar multiplication  kf(t) kF(s)
Time differentiation % sF(s) - f(07)
d? : -
ok S (s) - s(07) = £(07)
i) SF 2£(07) — s£(07) = £(07)
¥TH s3F(s) — s*f(07) — s f( f
t . 1 ’
Time integration f(r)dr ;F(s)
o-

f(r)dr -:—F(s)-l-% [ 7t dt

Tlme shift f@t - to)u(t —1t9) F(s)e™®™® t,>0
Frequency shift F(e)etot F(s — 50)
f}equency —tf(t) -didgﬂ
differentiation -
- ] . -
Frequency integration -fi—t) / F(z)dz
s
Scaling | - 1p(2
*Scaling f(at), a2 0 -F (%)
Time convolution f1(t) * f2(t) Fy(s)Fy(s)
Freduency convolution f;(t)f2(t) -211r_jF1 (s) * Fa(s) -
Initial value F(oh) - ‘ling; sF(s) (n>m)
' Final value " f(00) lin(l)sF(s) (poles of sF(s) in LHP)
- $—H
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B.7 Miscellaneous

B.7-1 L'Hépital’s Rule
If lim f(z)/g(z) results in the indeterministic form 0/0 or co/oo, then
£ _ S

lim 4(2) = lim (=)

B.7-2 The Taylor and Maclaurin Series

r—a) . x—az..
1@ = s+ ExD i@+ E5 L o)+

r :1;2 .~
f(z)=50) + (0 + 5 f(O) +--<

B.7-3 Power Series
2 $3 "

A R - T
ef=ldat gty
R
sma:-—:z:——3T+-5—!——.7—!+...

$2 $4 :56 2:8
cosz=1——4———+——"""

21 4! 6! 8!
23 225 1727

= — —_— e 2 24
tan z x+3+15+315+ z¢ < n*/
3 5 7
x 2z 17x
t h = —_—— e 2< 24
anhz =2 -5+ 37~ 375 zt <’/

(1+g;)"=1+nx+2(_n___1_)_z2+ﬁ(i:—_}.)_(f_:_2.)_z3+.”+ (n)xk+...

2! 3! k
~1+4+nx x| < 1

1

=14z4z2+23+--- [|z]<1
1—=z
B.7-4 Sums
k k+l___1
Tm=£———1—' r#1
m=0 r—
N N+l _ M
Soem=l T r#l
m=M r-
ko gam g+l _ pktl
Z(E) = Ttk —b) a#b
m=0

+z"
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Indefinite Integrals

/udvzuv—/vdu

/ F(2)ile) dz = f(z)g(z) - / f(2)o(z) dz

1 1
/sin axdr = ——cos az /cos azdzr = —sin azx
a a
d z  sin 2ax cos?ard z + sin 2az
sin? = - ==
azds = 5 i os” az dz = 5 ™
1
/xsm ez dr = = —(sin az — az cos ax)
1
zcos ax dz = e —(cos az + az sin az)
2 1 : 2, 2
z“sin ez dz = 3(2a:z:sm az + 2cos az — az* cos ax)
2 1 2
z°cos axdzr = 3 —(2az cos az — 2sin az + a®z?sin az)
i —b i b .
/sm azsin bz dzx = sin (a — b)z _ 2 (o + )z a? # b2
2(a — b) 2(a +b)
—b b
/sm azcos brdz = cosa —b)z  cosa+b)e a? # b?
2(a —b) 2(a +b)
N . b
/cos az cos bxdx = sin(a —b)z , sin(a+b)z a? # b?
2(a —b) 2(a +b)
/ dzr =
/me“ dz = —-—(az -1)
/a:ze" dz = ———(a"’.’z2 — 2az 4+ 2)
eaz
/ Zsin brdz = T ———= (e sin bx — b cos bx)
eax
/ * cos br dz = pra ———(a cos bz + bsin bx) T
1
/ o =—tantZ
z a a
= 1 ln 2
o a2 dz = = In(z? + a?)

10
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B.7-8 Differentiation Table

d d du
Ef(u) = Ef(u);l;

d
—ab* = b(Ina)e®®

dzx
d (uv) dv + du . s
—_ V) = y—- v — ~—Sln axr = COS ax
dzr v “dx dzx dzx T
du dv
d V- — UuUg- .
E(%) = —i’c—v—fﬁ 5 0s az = —asin az
n =
dz” =ng"1 4 tan az = ——
dz dz cos?az
d d . o '
—~ In(az) = ~ gzt ) = =
d loge d 1 —a
. log(az) = — E(COS az) = T a2
d s b 4 tan-1 a
¢ z — peb* E(tan azx) = 1Fa%a?

B.7-9 Some Useful Constants
m = 3.1415926535
e = 2.7182818284
1 ~ 0.3678794411
~ log;2 = 0.30103
log 3 = 0.47712

E$7-10 - Solution of Quadratic and Cubic Equations
éﬁiﬁy"quadratic equation can be reduced to the form

az’+bz+c=0

mﬁiﬁtion of this equation is provided by

. —b+ Vb2 - 4ac
- 2a

11

-~




Lampiran [EEE 228]
Appendix

A general cubic equation
v +py ey +r=0
may be reduced to the depressed cubic form
2 4+ar+b=0

by substituting

This yields
a= %(3q -9% b= 51,7(2;73 ~9pg +27r)

_-3 b b? a3 _3 b b2 2.3_
A=\-3+yTt+txm, B=\{2-Vitwm

The solution of the depressed cubic is

z=A+4B, x:-%:.B_.*..A;_B,/__g’ x=_A:};2B_A;B\/__‘?;

Now let

and
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