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

[Sila pastikan bahawa kertas peperiksaan ini mengandungi LAPAN muka surat bercetak
dan TUJUH muka surat LAMPIRAN sebelum anda memulakan peperiksaan ini].

This paper contains SIX questions.

[Kertas soalan ini mengandungi ENAM soalan].

Instructions: Answer FIVE (5) 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 baru].
You may answer a question either in bahasa Malaysia or in English.

[Anda dibenarkan menjawab soalan sama ada dalam bahasa Malaysia atau bahasa
Inggeris].
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Terangkan secara ringkas:-

Briefly explain:-

(a)

(b)

(c)

(d)

(a)

(b)

Interpolasi lelurus.
Linear interpolation.

Teori pensampelan.
Sampling Theorem.

Pembahagian frekuensi multiplex.
Frequency Division Multiplexing.

Pengesanan segerak atau pengesanan jelas.
Synchronous or coherent detection.

(100%)
Berikan ungkapan matematik bagi isyarat yang ditunjukkan dalam
Rajah 2. '

Give the mathematical expression for the signal shown in Figure 2.
' (25%)

Tuliskan persamaan bagi isyarat ini dalam sebutan fungsi langkah unit

sahaja.

Write an expression for this signal in terms of the unit step function only.

(25%)
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(a) Carikan Siri Fourier Diskret Masa bagi isyarat di bawah.

Find the Discrete-Time Fourier Series (DTFS) of the following signal.

k]
1
LT
. » k
-7 -6 -5 -1 0 1 5 6 7
Rajah 4(a)
Figure 4(a)

(60%)
(b) Satu isyarat ditunjukkan pada Rajah 4(b). Spektranya ditunjukkan pada
Rajah 4(c).
A signal f(t)=sinc*(5st) is as shown in Figure 4(b). Its corresponding
spectrum, F(w) = O.ZA(%) is shown in Figure 4(c).
¥

-

5@ ®)

(a)

w—>
02 0 02 > n: 5 F(Hp) >
Rajah 4(b) Rajah 4(c)
Figure 4(b) Figure 4(c)

(i) Apakah fy, kadar Nyquist dan ty, julat Nyquist bagi f(t)?

What is fy, the Nyquist rate and ty, the Nyquist interval for f(t)?

...6/-




(ii)

(iii)

(a)
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Lakarkan hasil spekira, F(w) jika f(t) disampel pada kadar Nyquist

tersebut. Bagaimana kita boleh mendapatkan semula F(w) daripada

Flw)?

Sketch the resulting spectrum, F(w) if f(t) is sampled at the Nyquist rate.
How can we recover F(w) from F(w) ?

Jika f(t) disampel pada fs < fy, lakarkan hasil spektranya.

If f(t) is sampled at fs < fy, sketch the resulting spectrum.
(40%).

Kirakan DFT dan IDFT empat-titik bagi gelombang ditunjukkan di Rajah 5.

Compute the four-point DFT abd IDFT for the waveform shown in

Figure 5.

o
—
—_—

Rajah 5
Figure 5
No-1 )
Fo=S ke =2
k=0 ’ No
flk] = 1 g
No r=0 r

(40%)
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(b)
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Seseorang menerima pinjaman kenderaan sebanyak RM10000 dari

sebuah bank pada kadar bunga 1.5% sebulan. Bayaran balik bulanannya

ialah RM500 dengan bayaran pertamanya sebulan seiepas dia menerima

pinjaman tersebut.

A person receives an automobile loan of RM10000 from a bank at the

interest rate of 1.5% per month. His monthly payment is RM500, with the

first payment due one month after he receives the loan.

U]

(i)

(iii)

(iv)

Carikan persamaan mengaitkan keluaran (baki pinjaman) dengan

masukan (bayaran balik bulanan).

Find the equation relating the output (the balance of thé foan) to

the input (the monthly payment).

Lakarkan perkakasan bagi sistem tersebut.

Sketch the hardware realization for the system.

Kirakan bilangan bayaran untuk melangsaikan pinjaman tersebut.

Compute the number of payments required to pay off the loan.

Apakah jumlah bayéran terakhir? Nota: Bayaran balik terakhir
tidak semestinya RM500.

What is the amount of the last payment? Note: The last payment

may not be exactly RM500.
(60%)

.8/~
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(a) Carikan jelmaan z bagi isyarat ditunjukkan dalam Rajah 6.

Find the z-transform of the signal shown in Figure 6.

fTk]
A

Rajah 6 .
(30%)

(b) Selesaikan persamaan kebezaan lelurus berikut:-

Solve the following linear difference equation:-

VIk+ 2= 2ylk-+ 1+ < yTk = 5fTk+11- fIK]

Diberi keadaan awalan,
Given the initial conditions,

y[-1=2;y[-2]=0

Nyatakan sambutan masukan kosong dan keadaan kosong.
State the zero-input and zero-state responses.
(40%)
(c) Carikan tiga sebutan pertama bagi f[K] jika

Find the first 3 terms of flK] if

223 +13z2 + 2

Flz] =
[z] 22 +7z + 2z +1

(30%)
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Appendix

A Short Table of Fourier Transforms

%

£(t) F(w)
—at 1
1 e %u(t) - a>0
a+jw
2 e%u(-t) ! - a>0
a—jw
2a
3 —alt| =
e P a>0
1
4 teu(t ——s
€ u( ) (a +jw)2 a > 0
i !
5 the—at n:
e %u(t) @t jo) a>0
6 6(t) 1
T 1 2ré(w)
8  efuwot 2ré(w — wo)
9 cos wpt m[6(w = wo) + 6(w + wp)]
10 sin wot Jm[8{w + wo) — 6(w — wo)]
11 wu(t) - wb(w) + -]l—w
" 12 sgnt - £ A
13 cos wotu(t) - Z6(w — wo) + 6(w + wo)] + ;,L_‘"T
14 sin wot u(t) %[ﬁ(w —wp) — §{w + wp)] + ;g‘{“ﬁ
—at s
15 e™%sin wotu(t) Wfi’ygg , a>0
16 e % cos wotu(t) (—a_*_—;f‘)%; a>0
17 rect () 7sinc (4)
18 ¥sinc (Wt) rect (%)
19 A(2) foinc? (47)
20 % sinc® (%) A (5%)
o0 o0
21 Z 6(t —nT) wo Z 6(w —nwo) | wo = 2%
n=—00 n=—00
22 e~t'/20° oV 2me"w"/2

1
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Appendix

Fourier Transform Operations

[EEE 228]

W

Operation (@) F(w)
Addition f1t) + f2(t) Fu(w) + Fa(w)
Scalar multiplication kf(t) kF(w)
Symmetry F(t) 2r f(—w)
. 1 w
Scaling (a real) f(at) I—a—IF (;)
Time shift ft—to) F(w)e Jwto
Frequency shift (wq real) f(t)edwot F(w — wo)
Time convolution F1(t) * f2(t) Fy(w)Fa(w)
Frequency convolution i) fa(t) El;r—Fl (w) * Fa(w)
. . - a"f .
Time differentiation ey (jw)*F(w)
- t '
Time integration / f(z)dz F_(w_) + nF(0)6(w)
—o0 Jw
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Appendix

Convolution Table

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

No fi(t) f2(2) f1(t) = f2(2) = fa(t) % fa(t)
1 f(®) 5(t—1T) ft-1)
2 ) u(t) LIS A
3 u(t) u(t) tu(t)
eMt _ ot
4 erMtu(t) ertu(t) g —_—u(t) A1 # A2
5 eMu(t) erMu(t) . teMu(t)
6 teru(t) e*u(t) -;—tze’\‘u(t)
" : 1

7 t"u(t) Mult) T ) - Z TR o= ]), u(t)
8 Temu(t) " u(t) WL:’:LI—)' t'""“"“u(t)
I ORI RO
10 t™eMu(t) t"eMu(t) (rz—}-m“r:zn—:-lﬁ tmintlehty (1)

V = (- il gm—dght
11 fmeMty(y) theMtut) Y ; ! (1172]_ g"g?(;]—)’;z):i 5 u(?)

‘ prs

_,_Z (=) nl(m + k)l tn—FeHat

M 7 Az KI(n = K)1(hs — Agyrrert 4(t)

cos (8 — ¢)e* — e~ cos (Bt + 0 — ¢)
Vie+a2+p “t0)

12 e™** cos (Bt + O)u(t) e u(t)

¢ = tan"1[~B/(a + A)]

eMtu(t) + e?Mty(—t)

13- eMty(t) e*ty(—t) Re)z > Re);
A=A
At Aot
Art, (_ Aat, ¢ e Te i
14 e yu(—t) e 2 u(-t) Y u(—t)

\—-—é ’
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Appendix

Convolution Sums

W

No.  filk] falK] Filk] % falk] = fo[k] « flk]

1 bfk—] flK] flk = 3)-

k 1~ ’7k+l
2 yul wl¥ [525 | wa
3 ulk ulk] - (k+1L)ulk]

) k+1 _  k+1
4 Abulk] vhulk] [7—:—;3—] ulk] M#m
5 rlulk ul-(k+1)]  Lortulk + —Laful=(+ D)l >
6 kyFulk] vulk] (71717;)2 [“Yé“ -7+ ﬂ%kvf] ufk] M # 72
7 kulk] kulk] é‘-k(k — 1) (k + L)ulk]
8 y*ulk] Y*ulk] (k + 1)5ulk) "
. k
9 aul kulk] [7(“’ "(11)_?;;(1 - 7)] ulk]
10 |mlFcos(Bk +0)ulk]  ~fulk] 31,; [lra]¥+? cos[B(k + 1) + 6 — ¢] — 757 cos(8 — ¢)] ulk] 72 real
R = [0l? +43 — 2imlvs cos 6]

_MM]

— -1
¢ = tan [(im cos B — 72)
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Appendix

Z- Transform Operations

M

Operation Fik] Flz]
Addition fLlK]) + fa[K] Filz] + Fole]
Scalar multiplication af[k] aF[2]
Right-shift flk — mjulk — m) ;%F [2]
fle—mlulk] Pl 4 oS fl-kt
=Tl IFE] 4+ f-]
fle=2ult]  SFlE+ L1+ g
TRl Pl 1+ 2 -2+ £
Left-shift flk+ ml]u[k] 2™ Flz] — 2™ 2_: flk)z~F
k=0
fE+ul] 2Rl - 2f(0]
flo+2ulk] 2Pl - 5£(0] - 2£1)
flk + 3julk] 2Flz] - 2°£[0) - 22 f[1] - 2£(2]
Multiplication by ~* y*f [k)ulk] F [%]
Multiplication by k kfk]ulk] : ~z %F {z]
Time Convolution filk) . falk] Fy[2]Fy][z]
Frequency Convolution f1[k]f2[k] 75 $ FiluFz [£] v du
Initial vah:le £l0] lim; . F[z]
Final value limy—e0 f[N] lim;—1(z — 1)F|2] poles of

(z — 1) F[z] inside the unit circle.

h
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(Unilateral) z-Transform Pairs

[EEE 228]

1k] Flel
1 5k — 4] z
z
2 ulk] z—1
z
3 kulk] (z—1)2
\ z(z +1)
4 k*ulk] (z—1)3
o GhEad))
5 k3ulk] (z—1)4
6 7k“1u[k - 1] .
z =
7 ykulk] -
z—=7
8. rkulk Tz
7 ulk] (z = 7)?
- ' v2(z + )
9 k2y*ulk] (z —7)3
k(k~1(k—2)---(k=m+1) , .
10 ymm! vl e
. z(z — |y| cos B)
1la  |y}* cos Bk u[k] 2% — (2|y|cos B)z + |2
3 2hlsin 8
116 |y|" sin Bk ulk] 2% — (2|y] cos B)z + 7|2
. rz[z cos § — |y|cos (B — 0)]
12a  rly|* cos (Bk + 0)ulk] 22 — (2]y| cos B)z + ]2
0 —ig
126 r|y|* cos (B + 6)ulk] v = |y|edP (0.5r¢?%) 2 + (0.5re J* )z
; z = =7
12¢  rly|* cos (Bk + 6)ulk] 22+ 2az + |y)?
_ [A?4]*+B2-24aB
r= _JlLWTT
B=cos™ i, 6 = tan! B
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The Laplace Transform Properties

e _______________

Operation @) F(s)
Addition f1 (t) + f2 (t) b4 (S) -+ Fz(s)
Scalar multiplication  kf(t) kF(s)
Time differentiation (—ciiit sF(s) - f(07)
d? .
i $2F(s) = 8(07) - £(07).
.(.l_:i{ 3F 2 0-) - '0—_"0_
-] $F(s) = $2£(07) = s(07) = F(07)
t 1 '
Time integration f{r)dr ;F(s)
o-

-
e E@+: [ soa

Time shift £t = to)ult —to) F(s)e=*® o> 0
Frequency shift F(t)e®? F(s - so)
Frequency —tf(t) d—z—g—sz
differentiation
) 0o
Frequency integration !——g—)- / F(z)dz
8
. 1 s
. . > — —
Scaling f(at), a >0 aF (a)
Time convolution F1(t) * f2(t) Fi(s)Fafs)
Frequency convolution  f1(t)f2(t) %jFl (s) * Fa(s)
Initial value £(0%) ling; sF(s)  (n>m)
88—
Final value " f(o0) lim sF(s) (poles of sF(s) in LHP)
8—




