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[EEE228] 

1 . (a) Pertimballgkan defioisi Iuasukan-keluaran elemeo-eleinen diskret 

berikut:-

Consider the following discret,~ elements with their input-input definition. 

• eJemen leogab 

the delay element 

X(D) yeo) = x(n - 1) 

• elemen peodarab x(n) -,-----(!:>-....... y(o) = ax(n) 

the multiplier element 

tJ e1eme:D penjumlah 1.1 (,0)-''''''''''''' 

the su;mmation element 
_ ...... - Y1 (D) = x(n) 

• elem.~n peDeabangan l:t(n) ---.... 

the branching element 

»iberi x(n) = o. SD u(o), dapatkan satu JlRlkapan yeo) untuk sistem 

dalam Rajah l(a). 

Given x(n) == O. 5
n 

urn), find an expression/o,. the system in Fig. 1(a) . 

x(n) ___ .... 

Raj'th Jl(a) 

Fig. l(i~) 

........... -y(n) 

(20%) 
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(b) Untuk fungsi f(t) yang dituv1jukkan dalam Rajah l(b), dapatkan 

uugkapan analitik dan pJot f( .. 3t - 4) melawan masa. TunjukkaD 

operasi-operasi asas isyal'.:llt yang terli~a1:. Adakah operasi-operasi 

tersebut boleh ditukartert~b? 

For the junction /(I) shown in Fig. J(b), find analytic expression and plot 

Jr-3t - 4) versus time. Shew the basic operations involved Are these 

operations commutative. 

-1 

f(t) 

-----I ...... ---t~ t 

lRajab l(b) 

Fig. J(b) 

2 

(40%) 

(c) ,Jeiaskan dlengan bantuan galnbarajab, bahawa isyarat dalam Rajah 

l(c) adalah penambaban kcuuponen-komponen genap dan gaojil. 

Illustrate ;gr~phically the sigJlal shown in Fig. J(e) as the addition ofodd and 

even components. 

. . .4/-
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f(t) 

,&---~----~--~~t 

O.S 

JRajah l(c) 

Fig.l(c) 

1 

[EEE 228] 

(40%) 

2. <a> Bagaimallakah ciri bersil'fletri ganjil boleh meringkaskan penilaian 

siri Fourier isyarat berlot la . bukaD sinus? Terangkan dengao jela! 

dan lengkap. 

How does the possession of the odd symmetry property result in a simplified 

evaluation o/the Fourier series of a nonsinusoidal periodic junction? Explain 

and illustrate folly. 

(30%) 

(b) Dapatka .. siri Fourier tr~gonometri untuk bentuk gelombang yang 

ditunjukl(8n dalam Rajalt. 2(a) dan plotkan spektrum frekuensinya. 

Find the trigonometric Fourier series for the waveform shown in Fig. 2(a) and 

plot the fr«~quency spectrum. 

. .. 5/-
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-- rot 

(30%) 

(c) Arus melalui satu pearub 10 mB mempunyai bentuk ge)ombang 

seperti yang ditunjukkan dal~lm Rajah l(b). Dapatkan siri Fourier 
trigonometri untuk voltan pe~a.rub, jika (L) = 500 rad/s. 

The curre''1t in a 10 mH inductance has a waveform as shown in Fig. 2(b). 

Obtain the trigonon,etric series fi)jI" the voltage across the inductance, given that 

£rJ = 500 rad/s. 

i(A) 

\ 
Rajab 2(b) 

Foig. 2(.b) 

.. rut 

(40010) 
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3. <a) Nyata dan buktikan (~iri anjakan masa Jelmaan Fourier. 

Menggunakan ciri tersebut,tentukan jelmaan Fourier denyut 
segiempat seperti ditunjuJ(kan oleb Rajah 3(a). 

State and proof the time shijring property of fourier transform. Hence (by 

using the property), determine the Fourier transform o/rectangular pulse shown 

in Fig. 3(~). 

ttt) 

1 

_ ......... "-"_ ........ --r,...-.._--... t 
o 2 3 4 

Rajah 3(8) 

F~g. 3(a) 

. (50%) 

(b) Tentukall sambutan voltan kel.uaran Dlerentasi kapasitor uDtuk 

ujaan be:kalan arus i(t) :.= e,·t u(t) seperti yang ditunjukkan oleh 

Rajah 3(b). Gunakan jadual jelmaan Fourier yang diberikan 

dalam Lampiran. 

Determine the output voltage re.~"pollse across the capacitor to a c.."'Urrent source 
excitation ;(I) = e-t u(t)J as shown in Fig. 3 (b). Use the Fourier transform table 

given in Appendix. 

...7/-
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0.50 
i(t) - e-tu(t) 

Rajih 3(b) 

Flg.3(b) 

[EEE 228] 

- IF 

(50%) 

4. <a> Terbit daD teraogkan (dellgalll bantuan gflmbarajab) makna formula 

kamiran kODvolusi. Huraikao dengao ringkas kegunaan formula 

konvolusi tersebut. 

Derive and explain (with the' aid of diagram) the meaning of the convolution 

integral formula. Briefly describe the importance of the convolution formula. 

(40%) 

(b) Isyarat masukao x(t) dibekalkan kepada suatu sistem seperti yang 

ditunjuk,kall oleh Rajah4(a). Dapatkall ungkapan analitik uotuk 

keluaran y(t) dan lakarknn bentuk g~lom.ba~g~ya. 

The input signrJl x(t) is applied to a system as shown in Fig. 4(a). Obtain 

analytic expression for the rejulting output and sketch its waveform . 

... 8/-
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x(t) -----...-t~ y(t) 

x(t) 

~~ 

l ...... ~ J 
~ -----..... .. --........ t 

I 2 3 o 

Raj;lh 4(a) 

};'ig.4(a) 

5. (a) Nyata dan terbitkan teor€':m Parseval. 

State and derive the ParsevaPt,· theorem. 

h{t) 

1 

-~--+--....1111.---~t 
o 1 2 

(400/0) 

(b) Satu denyut eksponen positif f(t) = 2e .. 3t u(t) dikenakan kepada 

satu penapis laluan-rtod,Etb yang DORlut 

A positive time exponential pulsE~ /(t) = 2e-3t u(t) is applied to an ideal low-pass 

lilter. 

(i) . Dapatkan jumlab tenaga pads isyarat masukan berdasarkan 
pengiraan dalam dom:ain frekuensi. 

Calculate the total energ;y in the input s;~?'IQ1 by working in the frequency 

domain. 

(200/0) 

... 9/-
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(ii) Dapatkan jumlah tena,ga pada isyarat masukan berdasarkao 

pen'giraan dalain domain masa. Bandingkan jawapan 

de:ogan bahagian (i). Apakah kesimpulan anda? 

Calculate the total e/'!er~y in the input signal by working in· the' time 

domain. Compare wUh the answer obtained from part(i). What is 

you,. conclusion? 

(20%) 

(iii) Apakah peratusan .keluaran daripada jumlah' tenaga masukan 

jika frekuensi potoDgan ialah 2 Hz. 

What is the percentag~ o/the total energy input which appears as output 

if the cut-offfrequency is 2 Hz? 

(20010) 

6. <a> Taburan delta Dirac l1r:lenlLlnjukkan ciri peating anjakan stau 

persampelan yang m iiengbasilkan kaedah matematik bagi 

mengasingkan nilai samr+eJ daripada isyarat 8n810g. Terang dan 
huraikan deogan gambarajab makna kenyataan ini. 

The delta Dirac distribution exhibits the important shifting or sampling property 

which provides a mathematiari I'lleans o/isolating the sample value o/an analog 

signal. Explain and illustrate gra)'Jhically the meaning of this statement. 

(30%) 

(b) Nyats dan terangkan dd!ngan ringkas kepentingan teorem 

pensampelan Nyquist.. IJik-lft isyarat .. isyarat berikut (i) cos(0.4"t) 

(ii) cos 31:t (iii) cos(l.4:7tt) disampel pada kadar 1 sampel/saat, 
nyatakall sama ada ralat tindanan akan berlaku bagi setiap kes . 

... 10/-
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State and explain briefly the importance of Nyquist sampling theorem. If the 

following .'iignals (i) cos(O.4m~ (l;i) cos 3rt (iii) cos (1. 4m) are being sampled 

at a rate of 1 sample/second, state: if aliasing errors can occur for each case. 

(30%) 

(c) Untuk flllogsi x(O = 11(t - 0.5) dan yet) = n (t - 2), plotkan fungsi 

autokorela.si C:s;x(t) dan .CY~/(t). 

For the junctionjl x(t) =n(t - 0.5) and y{t) .= n{t .. 2), plot the auto or self­

correlation function Cxxft) and (~wrlj. 

(40%) 
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LAMPmAN 
APPENDiX FOURIER. TlUlfSF(t1?;\:( TABLE 
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