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Q1

Q2
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Sketch the waveform of the following functions:

@ x(t)={t£2 gg

(2 marks)
() ) =2ult—2) + 3u(t —4) — 6u(t — 6)

(3 marks)

Determine the mathematical function f{#) as shown in Figure Q1(b).
(hint: not the piecewise function)
(3 marks)

System A(1) is given with an input signal of yi(2). Determine the piecewise

function of signal output yo(2) = h(t) * yi(?) using convolution method. The

signals are given in Figure Q1(c). Fold the input signal to solve this question.
(12 marks)

Find the Laplace transformation of following functions by referring to the
Laplace Transform Table:

@D () = 2e®u(t)

(2 marks)
(i)  y2(t) =2u(t — 3) — 4u(t - 6)

(4 marks)
(i)  y3(t) = cos2(t — Hu(t —4)

(4 marks)

Find the inverse Laplace transformation of the following function by referring
to Laplace Transform tables:

. 6 7s
i E()=3+—-—
® ) s+6 s2+16
(5 marks)
s+10
ii E()=———-
@) 2(5) 57 —85—20
(5 marks)
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Q3

Q4

Qs

(a) Consider the circuit for Figure Q3(a). Assume the circuit is in steady state
prior to ¢ = 0, determine i(t) for t > 0 s. (hint: switch is closed at t = 0).
(10 marks)
(b) The input. A circuit with the parallel RLC load 1s shown in Figure Q3(b). Given
the input current is is(f) = 4u(f)A, v(0) =5V and #(0) = -2A. Determine the
function of v(¢) and i(¢) for C and L loads.
(10 marks)
(a) The input voltage for Figure Q4(a) is v;(t) = 2e~3u(t). Determine the output
voltage of the capacitor, v, (t)
(6 marks)
(b)  The input current of the circuit in Figure Q4(b) is i;(t) = 10sin 2t A. Using
the Fourier transform method, determine the output current of the circuit, i, (t)
(14 marks)
The input voltage v(7) for Figure QS5 is given in Fourier series expansion:
v(t) =1+ Z T2 (cos(nt) n - sin(nt))
(a) Determine the total impedance of the circuit, Ziow
(3 marks)
(b)  Calculate the output current for the inductor in time domain, io(f)
(10 marks)
() Calculate the rms value of the input voltage, Vyms
(7 marks)

-END OF QUESTIONS-
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J(@®) = ap + Z (a, cos nwgt + b,, sin nwyt)

n=1

f() = ap + D, A, cos(nwgt + ¢,)

n=1

A/ 2 2
a, + bm

A,

AI! qbil

- (III o .}!]H

TABLE 1: LAPLACE TRANSFORM PAIRS

J@ F(s) J@® F(s)
a(1) 1
1 1 s
u(t) ; s P & g
i ssinf + @ cosf
et ! sinfwt + 6) S
s+ a s+ 0
scosf — w sinf
" l, cos(wt + 6) L
s il w”
1 . w
e - e~ “sin wt e
n+1 (S + L'l)“ + w”
= s+ a
te~ 1 = e “cos wt e
(s + a) (s+a)+ow
n_—at ’1!
% (s + (,)"‘” *Defined fort = O; f(r) = 0, fort < 0.
; w
sin wf = %
5+ o
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TABLE 2: LAPLACE TRANSFORM PROPERTIES

Property Jf@® F(s)
Linearity afi(t) + ax fo(1) ayFi(s) + a>Fy(s)
, 1 (s
Scaling flat) —~F (i)
a \a
Time shift ft — a)u(t — a) e “F(s)
Frequency shift e “f(h) F(s + a)
. df -
Time o sF(s) = f(07)
differentiation : i
df > _ -
3 SF(s) = sf(07) — f'(07)
dr~
d&f $*F(s) = S £(07) = sf'(07)
dr? —f"(07)
d’ff S‘HF(S) - .Y”—If(o_) - Sﬂ-zfl{'o-)
dfﬂ . “_ffil“‘l}(e“)
‘ |
Time integration [ Sfx)dx ;_-F(s)
0
d
Frequency tf(1) - IF ()
differentiation "
[ - ,
Frequency - F(s)ds
integration i s
F
Time periodicity f) = f(r + nT) _{__1(;"2?
P ? x
Initial value Sf(0) lim sF(s)
Final value f(==) lm{x) sF(s)
Convolution fi(D) = f>(0) F1($)F5(s)
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