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PART A (Answer only TWO questions) 

QUESTION 1 

(a) Given the signalf(t) in Figure 1, find the Trigonometric Fourier Series
[12 Marks] 

[COl, P02, C31 

f(t)

1	 2	 3 
Figure 1

t 

1\ 
(b) Given circuit in Figure 2, find i(t) if v(t) = + ir	 - - sin (n

lt 
- t) 

n	 2
[13 Marks] 

[COI, P02, C31 

L=2H 

Figure 2 
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QUESTION 2 

(a) The Fourier transform is an integral transformation off(t) 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(t). 

(i) Transform the signal into frequency domain using derivative technique. 

Your answer must in sine-cosine form. 

(ii) Determine the transform for x(t) =f(3t-1). 

(iii) Determine the transform fory(t) =f(t)cos5t.

[15 Marks] 

[CO 1, P02, C3] 

£ It) 

Figure 3 
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(b)	 Determine V0 (t) for the circuit in Figure 4.

[11 Marks] 

[COl, P02, C3] 

4c 

Figure 4 
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1(t) 

Lr2H 

is(t)=5u(t)
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Vo(t) 
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QUESTION 3 

(a) The switch in the circuit Figure 5 is moved from to position 1 to 2 at t0. Find i(t) 

for t>O
[5 Marks] 

[CO1,P02,C3] 

is 

Figure 5 

(b) Solve vo(t) in the circuit of Figure 6 if vo(0)— 3V and i(0)= -3V.
[20 Marks] 

[CO1,P02,C3] 

Figure 6 
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PART B (Answer all question) 

QUESTION 1 

(a) Show that a series LR circuit is a low pass filter if the output voltage is taken 

across the resistor. Calculate the corner frequency,j if L = 2 mH and R = 10 kQ. 

[lOMarks] 

[CO2, P03, C21 

(b) 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-

(i) Transfer function V0/V3. 

(ii) Type of filter. 

(iii) Bode magnitude and phase plots.

[15 Marks] 

[CO2, P03, C31 

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 

ZTff—Z22

	

-z12z21	

V	
Z21 21 

	

Z11 + z	 TH =  11 + Z,

[10 Marks] 

[CO3, P01, C31 

Figure 6 

(b)For the circuit given in Figure 9, determine I and 12.

[8 Marks] 

[CO3,PO1,C3] 

3<200

IVAVP\V I i 	 >	 (	 12 

20	
z11 =8Q 

Z12 =J60	
10Q

 

z21 = -j6Q 

-	 z22=3Q	 f 
Figure 9 
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(c)	 Determine the admittance parameters for the two-port networks in Figure 10. 

[7 Marks] 

[CO3,1`01,0] 

Figure 10 

END OF QUESTION PAPER
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APPENDIX I - Table of Formulas 

MATHEMATICAL FORMULAS 

Trigonometric identities 

sin(—x) = —sinx 
cos(—x) = cos x 
± cos x = sin(x ± 900) 

sin x = cos(x ± 90°) 
 —cosx = cos(x±180°) 

e±1x = cos x±j sin x 
e jx +eJx 

cos x =
2 

e jX _ejx 
sin x =

j2 

COSfl2t = (- 1) 
Siflfl7t 0 
cos2n7r = 1 
sin2nr = 0 

Complex numbers 

J =-1 
I 
z = x + jy = r/q = re' 

where r/çb = Jx2 + y 2 / tan'

Integrals 

r sin axdx = f 
1 

--cos
 

ax 
a 

J cosaxdx=— sinax 

Jx sin axdx=-- sin ax -- cos ax 
a	 a 

r 
J x cos axdx=-- 

1	 x. 
cos ax+— sin ax 

a	 a 

$ e 
ax dx = 

$ xedx = e 

$ x2edx=-3-(a2x2 —2ax+2)

J e' sin bxdx= 2	 2 
(asinbx — bcosbx) 

a
ax 

f ee' cos bx dx =e 2 (a cos bx+ b sin bx) 
a 

f tan 
dx	 1	 _1x 

2	 2 
a+x a	 a 

dx	 x	 1	 1x 
j = -------	 +—tan -

(a 2 +x 2 ) 2 2a2 
j

x 2 +a 2 a	 a 

FOURIER SERIES 

Sine-cosine form 

f(t)=a0 +(a cos nw0 t+b sinnw0 t),	 u 

where 

a0 = 
-i_$Tf(t)dt a

n = _JTf(t) cosnw0 tdt b = --Jf(t)sinnw0tdt 
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Amplitude-phase form 

f(t) = a0 + A cos(nw0 t + Ø) 

where AZçb = a n - jb

Exponential form 

f(t) = co +	 ceJ0( where c0 = a0, 

n^o 

iT	 __

c.	
__ 

= -J f(t)e 0'dt, c	
a - jb 

2 

Parseval'stheorem 

P =ICl2 

FOURIER TRANSFORM 

Definition of Fourier transform	 Inverse Fourier transform 

F(w) = J{f(t)} f f(t)e'dt	 f  = ' {F(w)} = 
IJT 

F(w)edw 

nff1i Viiiri'r trinfiirm

Property F(t) F(w) ___________ 

Linearity a1f1 (t) + a2f2 (t) a 1 F (co) + a2F2 (CO) 

Scaling f(at)
1	

0) F(C ala 
Time shift f(t - a) e'°F(w) 

Frequency shift e'°'°' f F(w - 

Modulation cos(0t)f(t) + w) + F(w - w0)] 

df jwF(w)
Time differentiation - 

dt 

df (jaF(w) 

dt n

Time integration J1 f(t)dt
F(o) 

+ F(0)8(w) 
- JCt) 

Frequency differentiation tf(t) (j)fl dF(w) 

dw 

Reversal f(—t) F(—w) or F* (co) 

Duality F(t) 2rf(—a) 

Convolution in t fj (t) * f2 (t) F, (co) F2 (CO) 

Convolution in co A (t)f2 (t) (w) * F2 (CO) 2,r

10 
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Fourier transform pairs 
fit) F(w) ______________ 

8(t)
27r8(w) 

U(t)
1 

JO) 

u(t+r)—u(t—r)
2 sin Q)T 

It!
2 

co 2 

2 
sgn(t) ---

co

1 
e '' u(t)	 ,	 Re(a)>O

a+ja 
1 

ewu(_t) , Re(a) > 0
a - JO) 

te'u(t)	 ,	 Re(a) > 0
(a + jC 

e' 1 	 ,	 Re(a) > 0
2a 

a2 + (02 

e 2ff8(U)— w) 

sin coo t j7t[6(W	 coo ) )-8(W	 coo)] 

cos coot 7r{8(U)+ coo ) +8(C0—W0)] 

e 	 SinU)0 tU(t)	 ,	 Re(a)>O
(00 

(a+Jco)2 +w 

edIcOSwotu(t)	 ,	 Re(a)>0
a + JO) 

(a+jw)2 +w,

Parseval'stheorem 

= ff 2 (t)dt = ifF(w)2dw

Sifting property of impulse function 

J8 (co _ coo )f(w)dw = f(U)0) 

11 



Laplace transform pairs 
fit) F(s) _________ 

8(t) 1 

U(t)
5

1 
e-at

s+a 

sn+1
n! 

(s + 

CO  
sin cot

+ U)2 
S  

cosCot
S2 + 
ssin9+cocos9 

sin(wt+9)
s2_+w2 

S COS 0- w sin 9 
cos( wt +0)

+ 
U) 

-at 
e	 sin cot (s+a) 2 +w2 

s+a -at e	 cos wt (s+a) 2 +w2

= VL (s) + 'L (0

sL	 s 
or 

VL (s) = 5LIL (s) - LiL(0) IC (S) = sCV (s) - Cv (0) 

T/(s)	
+ v(0) 

SC	 S 

or 
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LAPLACE TRANSFORM 

Definition of Laplace Transform 

F(s) = £{f (t)} = Jf(t)e'dt 

Properties of the Laplace transform 
Property fit) F(s) 

Linearity a1 f1 (t) + a2 f2 (t) a1 Fj (s) + a2 F (s) 

Scaling f(at) -- F(-' 
aa) 

Time shift f(t - a)u(t - a) eF(s) 

Frequency shift e_at f(t) F(s + a) 

Time df sF(s)-f(0) 
differentiation dt 

d 2 s2F(s)-sf(0) 

dt 2 -f'(0) 

df sF(s)-s'f(0) 
dtn

-s2f'(0)--... 
- f(nl)(Ø) 

Time $'f(t)dt F(s) 
integration 

Frequency  
tf(t) (1)	

dF(s) 
differentiation daY1 
Frequency W

j	
F(s)ds 

integration t 
Time f(t) = f(t + nT)

(s)	 -1 

- periodicity  1-eT	 1-eT 

Initial value f(0) limsF(s) 

Final value f(oo) limsF(s) 
s—O 

Convolution fl (t) * f2 (t) Pj (s)F (s)

s-domain equivalents

12 
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TWO-PORT PARAMETERS 

V, = z11 11 + z12 12 V =	 + h12 V2 = AV2 —B12 
z-parameters:

V2 =z21 11 +z22 12
h-parameters:

12 =h21 I1 +h22 V
T-parameters:

1 =CV2 —D12 

1 I=y11 V1 +y12 V2 11=g11V1+g1212 
y-parameters:

12 Y21 V1 +y22 V2
g-parameters

V =g21	 +g22 12
t- parameters

12 =cV1 —dIi 

Conversion Table for Two-Port Parameters 

h G T t z

- Y12 A ll h 12 1 912 A A T d 1 

Z11 z 12 A A h22 h 22 911 9 11 C C C c 
z

Z21 Z22

A A h22 h22 911 9 11 C C c C 

Z22 Z 12 1 - Ag gu D AT a 

A A Y11 Y12 h11 h 11 922 922 

321 z il Y21 Y22 h 2l A h 921 1 1 A 

A A  h11 h11 922 9 22 B B b b 

A ZJ2 1 - Yu 922 912 B A T b 1 

z 22 z 22 11 Y11
h11 h 12 Ag Ag 

h 1 y21 A h21 h 22 92 1 C A t C 

z 22 z22 11 Y11
A g A g D D a a 

1 - Z12 A y Yu - hh I2 C AT C 1 

Z 11 Z11 Y22 Y22 Ah Ah 911 912 

9
Z21 A,

Y21 1 h 21 h 11 921 922 I 

Z il Zil Y22 Y22 Ah A A A d d 

Zil A, Y22 1 Ahhfl 1 922 d 

z 1 z 21 y21 y21 h21 h 21 921 9 21 A B At A 
T

z 2 - Ay - _h 1 911 A g C D a a 

Z 21 Z21 Y21 y21 h21 h21 921 921 At A 

Z22 Az Y11 hil D B 

Z12 z 12 )12 y12 h12 h 12 912 9 12 AT AT a b 

Zn A y Y 22
h 22 Ah _ 9 11 1 CA c 

Z 12 Z12 YI2 y 12 h12 h12 912 912 AT AT

A z = z11 z 22 - z 12 z 21 , A 11 = h 11 h 22 - h 12 h215 A T = AD - BC 

A = y 11 y 22 - y 12 y 211 A g = 9 11 9 22 - 9129211 A t = ad - bc 

13 
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APPENDIX II —SemilogGraphs 

ID Number 

Seksyen 

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

- 1ft
1 

4

-	 -,

H-
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