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The properties of Laplace transform are very useful. The initial-value and

final-value properties, enable one to find the initial-value, f{0), and
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[10 marks]
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FIGURE Q1
i Construct the equivalent circuit in Laplace domain.
[6 marks]
ii. Using Laplace transform, determine the voltage across the
capacitor, vo(?).
[8 marks]



a.

A network has a voltage gain given by

ii.

¢ =Consider the filtericircuit shawn in.EIGHUR
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Construct the magnitude Bode plot.

[6 marks]
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FIGURE Q2

Transform the circuit into phasor domain and obtain the transfer
function, Vo(w)/Vi(w), of the filter.

[8 marks]

Identify the type of filter. Justify your answer and provide an example
of what this filter can be used for.
[6 marks]
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Explain the Fourier series and its significance in circuit analysis. Derive the
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FIGURE Q3a

Consider the circuit shown in FIGURE Q3b. It is given that
v,(£) =5sgn(?) = (=5+10u(1)) v.
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FIGURE Q3b

. Using Fourier transform, determine vo(?).

[7 marks]

i Sketch vo() and discuss if this problem can be solved using Laplace
transform. Justify your answer.

[5 marks]
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Two-port networks are used in many areas including electronics to facilitate

cascaded design.

i Det
Q4
[12 marks]
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“FIGURE. Q4a.
ii. State the condition for the network to be reciprocal and its

implication. Discuss how this can be used to verify part of the answer
in-part:(a)(i):

For the circuit shown in FIGURE Q4b, the transmission parameters of the

I 5 100
1= [0.4 5§ J1 ]
Determine I, I, Vi and Va.
[10 marks]
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- END OF PAPER -
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APPENDIX |

Definition Fo)= [, f@®)ear
Inverse F(s) f)= ~1—j WMF(.s-)e"ds
27[_] o fu
Impulse function (. 1
Step function u(t) %
: 1
Ramp function r.uft) 9—2
1
Exponential function e~ ut) —
j ! @
Sine function sinot . (1) 3 =
ST+ o
S
Cosine function cosot. u(t) )
s +w
’ 1
Damped ramp te ut) m
" (1)
Damped sine e sinax.ut) (s+a) +0?
. ' s+a
Damped Cosine e cosar.u(t) m
Linearity theorem SO+ /20 F(s) £ F(s)
Frequency shift e £(0) F(s+a)
theorem
Time shift theorem AN e F(s)
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APPENDIX | (cont.)

Scaling theorem

Sai)

Differentiation
theorem

sF(s)=f(07)

Differentiation
theorem

Differentiation

theorem

Integration thieorem™

Frequency _d Fs)
differentiation ds
Time Periodicity fO=f@+nT) llj_g)r_
f() limsF(s)
Initial value theorem £(0%) limsF(s)
Convolution . L O* L) E($)E(s)
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APPENDIX II

FOURIER TRANSFORM TABLE

Definition J@ FGo)= [ e ™ dr
Inverse ) () = i[_"; F(0)e™ do
Linearity theorem SO+, F(0)+F, (o)
Frequency shift theorem e f() Flota)
Time shift theorem fa-T) e"LF(S)
Scaling theorem flan 1 F{Q]
a \a
Differentiation theorem % Jjok (@)
Differentiation theorem af (jo)' F(@)
dr’
Differentiation theorem a/ ()" F(@)
d
Integration theorem f ' fo)dr % + TF(0) X o)
Impulse 5(t) 1
Delayed Impulse 5(t-a) edo?
Constant A 2nAs @)
Step Function u) 75(w) + L
w
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APPENDIX Il (cont.)

tu(t)

|
(o)

u(t)

sgn(t)

e2u(t)

te?tu(t)

(jo+a)’

'e §{ox

2ré(0—w,)

el

2a
(0® +a%)

Cosine Fiinction'

cosof

- ase+e)+s@=w,)]|

Sine Function

sinot

jrd@+e,)-8@-a,)]
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APPENDIX 1l
Two Port networks Parameters

1) Impedance Z-parameters

zZ, = ﬂ Q Z,, = —6— Q
1] 1 12 ]
1, =0 21 =0
vV Vv
2y = I_l Q 23 = Tz“ Q
Ul =0 20t =0
2) Admittance Y-parameters
I I
Y= ?I A ¥,= VI &)
Hiy=0 =0
I, I
Ya= F’ S Y, = V_l s
Hvy=0 2ly=0
3) Hybrid h-parameters
| 4
;,“:5 Q h,=—1
1 Vi=0 v, I=0
1, I
h2l = hzz =% S
Il V=0 V2 1=0
4. Transmission Parameters
V v,
A = ._l,l . B — NI
2= ¥,=0
v, A
1 1
C e 1 o D S . V.=0
v, 10 "
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