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1. This question paper consists of FIVE (5) questions. Answer TWO questions in
PART A and ALL questions for PART B.

2. All answers to a new question should start on new page.

3. All the calculation answer and assumptions must be clearly stated.

4. Candidates are not allowed to bring any material other than those allowed by the
invigilator into the examination room.

5. APPENDIX II must be attached together with your answer script.
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1. APPENDIX I — Table of Formula
2. APPENDIX II - Semilog Graph
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PART A (Answer only TWO questions)

QUESTION 1

(a) Given the signal f{#) in Figure 1, find the Trigonometric Fourier Series
[12 Marks]
[CO1, PO2, C3]

flt)
f

Figure 1

(b) Given circuit in Figure 2, find i(#) if v(¢t) = %+ T ey — ;11- sin (n g t)
[13 Marks]
[CO1, PO2, C3]

li(t)

Figure 2
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QUESTION 2

€)) The Fourier transform is an integral transformation of f{z) from the time domain to
the frequency domain. It is very useful in communications systems and digital
signal processing. Figure 3 show a signal in time domain, f{2).
(1) Transform the signal into frequency domain using derivative technique.
Your answer must in sine-cosine form.
(iiy  Determine the transform for x(z) = f(3t-1).
(iii)  Determine the transform for y(1) = f(t)cos5t.

[15 Marks]
[CO1, PO2, C3]

~ JS@

Figure 3
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(b) Determine V() for the circuit in Figure 4.
[11 Marks]
[CO1, PO2, C3]

40
—AW

3.33¢7 A@
e u() 2Q Vo(t) —— 05F

Figure 4



CONFIDENTIAL BEE/BEP 111211/BEE2143/BEE2113

QUESTION 3

(a) The switch in the circuit Figure 5 is moved from to position 1 to 2 at /=0. Find i(2)

for 1>0
[5 Marks]
[CO1,PO2,C3]
1 s
2 R1 =50 J/i(t)
v(t) = 10V R1=50 L=2H
Figure 5
(b) Solve vy(t) in the circuit of Figure 6 if v(0)= 3V and i(0)= -3V.
[20 Marks]
[CO1,PO2,C3]

NV

2Q

is(t)=5u(t) CD 2H 20 0.5F — vop

Figure 6
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PART B (Answer all question)

QUESTION 1

(a)

(b)

Show that a series LR circuit is a low pass filter if the output voltage is taken
across the resistor. Calculate the corner frequency, f. if L =2 mH and R = 10 kQ.
[10Marks]

[CO2, PO3, C2]

Transfer function is a useful analytical tool for finding the frequency response of
a circuit with Bode plot as an industry-standard way of presenting the frequency
response. As an engineer in KIPB Sdn. Bhd. you are assigning to analyze the
circuit shown in Figure 4.Your analysis should consist of:
() Transfer function V,/V..
(i) Type of filter.
(i)  Bode magnitude and phase plots.
[15 Marks]
[CO2, PO3, C3]

——— AW
6 Q +

v (O 4%Q § v R

Figure 4
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QUESTION 2

(a) Two-port circuit is an electrical network with two separate ports for input and

output. For the two-port network in Figure 6, shows that at the output terminal

Z.,Z Z
Zyy =2, —222L and V= 2 .
TH 22 Z“ + ZS TH Z11 + ZS s
[10 Marks]
[CO3, PO1, C3]
+
+
Vs (5 v, Two-port
network
Figure 6

(b)For the circuit given in Figure 9, determine /, and 7,.
[8 Marks]
[CO3,P01,C3]

N

AAA D !
202 211 = 80
215 = -j6Q)
3<20° <+> 231=-]6Q) 100
T Zy) = 30
Figure 9
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(c)  Determine the admittance parameters for the two-port networks in Figure 10.
[7 Marks]
[CO3,PO1,C3]

20 3Q
60 6Q
Figure 10
END OF QUESTION PAPER



CONFIDENTIAL BEE/BEP 111211/BEE2143/BEE2113

APPENDIX I — Table of Formulas

MATHEMATICAL FORMULAS

Trigonometric identities
Integrals

sin(—x) = —sinx

cos(—x) =cosx ) 1
Jsm axdx = ——cosax

* cos x = sin(x + 90°) a
F sin x = cos(x £ 90°) . 1 .
cos axdx = —sin ax
—cos x = cos(x £180°) J. a
. 1 . x
i .. J.xsmaxdxz——smax—~cosax
e™” =cosxx jsinx at a
e” +e 7 1 X .
COS X = —————— J-xcosaxdx:—zcosax+—smax
a a
Jx -jx ax
. e’ —e e
smx=——— je‘”‘dx =
J2 a

- e
cosnz = (~1)" jxe dx == (ax -1)

a’
sinnzr =0 ax
cos2nm =1 J Ze™dx = 23 (azx2 —-2ax+ 2)
Sin2nﬂ=0 ax
Ie“"sinbxdx= s (asin bx — b cos bx)
Complex numbers a+
. Ie‘"‘ cosbx dx = 2e 5-(acosbx + bsin bx)
. . a® +
—=-j , j'=-1 & 1 x
J 4 j 5 =~tan_ =
z=x+jy=rip=re’? a’ +x a
L X
1Y +— t —
where r£ ¢ = 1/x* + y* Ltan 1;— J.(a +x ) (x + g an - a)

FOURIER SERIES
Sine-cosine form
f(®)=aq, +Z(an cosnayt + b, sinnw,t), @, :2?”

n=1

where

1 ¢r 27 27 :
a, :?J'o f(®adt a, =}—J.O f(t)cosnwytdt b, =;j.0 f(®)sinna,tdt
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Amplitude-phase form Exponential form
f)=a,+ Y, A4, cos(nwyt+4,) f)=cy+ D c,e”™ where ¢, =a,,
! e
where 4 /¢ =a, — jb ¢ __I_JTf([)e—jna)ordt c _fl,,_—_léi
n n n ] n n T 0 > “n 2
Parseval’stheorem
Po=al+ i3 @ b =ai 433 47 = e
n=1 n=1 ne=—c0
FOURIER TRANSFORM
Definition of Fourier transform Inverse Fourier transform
@ —jot - 1 © jort
F@) = Flro}=[" raed fO = FHE@} =" Fl@ye™do
Properties of the Fourier transform
Property F(?) F(w)
Linearity a fi)+a,f,() | aF (@) +a,F, (o)
1
Scaling 7(at) 1 F(QJ
la| \a
Time shift f@t-a) e/ F(w)
Frequency shift e’ £(1) F(o-w,)
Modulation cos(w,t) f(t) %[F (0+ @y)+ F(o-w,)]
Time differentiation % joF (@)
d"f (jo)" F(w)
at”
‘ F
Time integration j f(@)dt __(a)_) + 7 (0)o(w)
o jw
Frequency differentiation | ¢” f(¢) " d_dF(Ta))_
@
Reversal f(=t) F(-w) or F'(w)
Duality F(t) 27f (—w)
Convolution in ¢ [ &) £,(0) F(o)F,(w)
Convolution in @ OIAG) ZL F(w)* F,(w)
T

10
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Fourier transform pairs

BEE/BEP 111211/BEE2143/BEE2113

S F(o)
o(t) 1
1 276 (W)
u(t) 7o(w) +—
u(t +7)— u(t —7) Pl
@
2
P =z
i -
2
sgn(?) -
jo
“u(t | R 0 !
e “u(t) , Re(a)> 2+ jo
‘ 1
e“u(-t) , Re(a)>0 a- jo
» n!
t"e™™u(t) , Re(a)>0 @+ jo)™
e . Re(a)> 0 2a
a +w
ef’”o’ 27[5(60—‘ Cl)o)
sin @, jrlé(w+wy)) - 6(w-a,)]
COS Wyt 7[[5((0+a)0)+5(a)—a)0)]

e sinwytu(t) , Re(a)>0

@,

(a+ jo)’ + o}

e “coswytu(t) , Re(a)>0

a+jo

(a+ jo)’ + &}

Parseval’stheorem

Wi =" f @t =—21;J:|F(a))[2dw

Sifting property of impulse function

11

[ s(0-a) flo)do= f(@,)
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LAPLACE TRANSFORM

Definition of Laplace Transform

F(s)=L{f (0}

Properties of the Laplace transform

= T f(He™dt

BEE/BEP 111211/BEE2143/BEE2113

Laplace transform pairs

Property §i0) F(s) §i0) F{(s)
Linearity a fi()+a, f,(t) | aF(s)+a,F,(s) o(t) 1
1 1
Scaling f(ar) 2 F(-S—) u(t) -
a \a s
Time shift ft-a)ult-a) | e F(s) e 1
Frequency shift | e™ £(¢) F(s+a) z 1: ¢
n!
Time a sF(s)-7(07) t e
differentiation dt S '
n!
2 2 _ - n_-at —
C;{ § F‘I(S)_ Sf(o ) t'e (S+a)"+l
‘ 1) _ -
dnf SnF(S)__Sn—If(O——) sin wt Sz +a)2
dt" 507 )
A coswt 5 5 ,
__f("—l)(o—) s"+w
Time ey T sin(r +6) | SO+ @cos6
integration 0 s s 9 to .
Frequency 1) 1" d"F(s) cos(awt+6) | 28 S a)251n
differentiation ( S '+
®
Frequency f@) ® e sinwt | TS
integration t J- s Fls)ds (s+a) +o
Time _ Fe) 1 e cosart AR
periodicity f@O) = ft+nT) e - (s+a) +o°
Initial value f(0) E}E}; sF(s)
Final value f() lsl_r)rg sF(s)
Convolution L@O* £, F(8)F,(s)

s-domain equivalents

Vi(s)=sLI (s)~-

Li, (07)

Vm~%10+

or

ve (07)

I.(s)=sCV.(5)~Cv.(07)

12
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TWO-PORT PARAMETERS
Vo=z.I +z,1 V.=h I +h,V. V. = AV, - BI
z-parameters: ! ittt h-parameters: ! Hor e T-parameters: ! : ?
, =zl + 25,1, I, = hyl; + hy,V, 1, =CV, - DI,
I =y, V. +y,V L =g.V.+g,1 V, =aV; - bl
y-parameters: TP T b g-parameters: 17 81 T Bt t-parameters: 2= 4N !
I, =y, )V + vV, Vo=gaV +8xnl, I, =cV, -dl,
Conversion Table for Two-Port Parameters
z y h G T t
Yo Yo | A by | 1 g A A d 1
z Zu Zn Ay Ay h, h,, gn g cC C c c
Zy Zyp _Ya Yu _DA __1_ g _A_g l _I_)_ _A_t_ a
A, A, hs, hs, gu gu c ¢ c c
Zn _Zp L hy A g D A a 1
y A, A, Yu Yn hy, hy, g1 £ B B b b
Za Zn Ya Yn hy A 8 1 1 Al A d
A, A, h, h,, 2,5, g, B B b b
A, zp | 1 Yn 8z _Bn B A, b 1
h Zy Zy Yn Yu n hy Ag Ag D D a a
Zn 1 Yu él h,, h, g gn| _1 C A ¢
Zy Zy Y Yu Ag Ag D D a a
1oz | A Yp | by by C A | e 1
g Zy, Zyq Y Y Ay Ay g 8n A A d d
Zy A, _Yu _1_ _h _}li gx 8xn __1_ E _A_L _E
Zy Zy Yo Y, A, A, A A d d
Zy A, Y _ LA by | 1 gy d b
T Zy Iy Ya Yau hy, hy, g2y 8Exn A B Ao A
Aoz | A vy e g A C D °c 2
Zy Iy Yo Y h,, h,, g 8n A A
Zp B, | _¥yn _ 1| 1 hy | A g,| D B
¢ Zy Zp Y Y h, hy, g1 g1 Ar A a b
1z __Z_X_y_ _Y» hy Ay gy b c A ¢ d
Zy Zp Y12 Yi2 h,, h, g1 g1 Ar  Ag
A, =22y ~ 2,25, A, =h;h,, —hph), Ay =AD-BC

Ay =YuYn —YnYar By =81u8n — 818> A, =ad-bc

13
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CONFIDENTIAL

APPENDIX II —SemilogGraphs

ID Number

Seksyen

.

(Question 1 (c)(ii)-PART B, please attached together with your answer script)

e
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