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1. Determine the Fourier transform of the signal

1) ) {sin(m‘), 0<t<1

X(Z) = sin(r)Tl (t ~2) | 0, otherwise

Using the multiplication property of the Fourier transform
A A
Fip(®q(®)} = P(f) * Q(f) FT{Asin@nfo)} = =5 6(f = fo) +j58(f + fo)

! - _Asr_ ey A
p(t) =11 (t — f) = P(f) = sinc(nf)e /™ FT{A cos(2nfot)} = 5 6(f = fo) + 5 6(f + fo)

1 1 Convolution property

Q1) = sin(rt) = Q) = 5 5(f - 0.5) + j 5 5(F + 0.5)

1 . .
X(F) = Q) * P(f) = % [sinc(m(f — 0.5))e /"0 =05 4 sinc(z(f + 0.5))e JmU+0.5)] ) & i) and 2 & X)

it can be shown that

For two transform pairs
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Transfer function -1-
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! X(w) = jwY n ! Y Frequency domain
EX(W) = WY (W) + ==Y (W)

1 1
EX(W) =Y(w) <]W + ﬁ)
X(w) = Y(w)(GRCw + 1)

Yw 1 1
Xw)  GROw+1) g | JW ke 325 e
W

H(w) =

Analyzing Continuous Time Systems in the Time Domain

https://manara.edu.sy/ 3/46


https://manara.edu.sy/

[

. O)liol . .
Transfer functions -2- it e AW Byl Jadl mls 7 el
[ Figure 1 — O by
File Edit View Inset Tools Desktop Window Help N x(t) = Vgp + V¢ I(i'
Odde M ARXOTDEL- S| 0E D 1t |
. S +
. thlle amplitude pllat _ X(t) — y(t) + Ef l(t)dt x(t) (i) R y(©)
7§g_3,--«1016'g'('\;6) - -
i ,,/ | dx(t) — dy(t) + y(6) Differentiator
20F x”fﬁ ] dt dt RC
...-"'--JP..-' . B . 1 F d .
30" -~ - ” - " jwX(w) = jwY(w) + R—CY(W) requency domain
100 . Ithe phase |:;»I~'.::+tI . 1
___——_E*-x_ﬂ jwX(w) = ( jw + R—C> Y (w)
50 - HH&“
+45°, 10log(wO) "%
~_ Y(w) jw jwRC I w0
T H(W) = = = - = —
; | | | | Xw) ., 4+ L1 JjwRC+1 jw
15 20 25 30 35 40 Jw RC wO QASJA Ay EJJA

Analyzing Continuous Time Systems in the Time Domain https://manara.edu.sy/ 4/46


https://manara.edu.sy/

[

an I =
-
LA, Ly R T

Transfer function plotting in MATLAB: Bode Plots
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Transfer Function -3-

el(t)
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LA, Ly R T
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h2(t)

e2(t) e3(t) ‘

x(t)—@——— hl(®)

n3() y(©)

g1(t)

g2(t)

y() = (((x(8) — y(&) * (g2(t) + g1())) * h1 () * h2(t)) — y (¢) * g1(¢)) * h3(¢)

h1(t) * h2(t) * h3(t)

e2(t) = el(t) = h1 (t) * h2(t)

e3(t) = e2(t) —y (t) x g1(t)
el(t) = x(t) —y(t) * (g2(t) + g1(t))

MO =17 g1(0) * h3(0) + (91D + g2(D) * h1(t) * h2(t) * h3(t)
HOw) = H1(w)H2(w)H3(w)
Y T T+ G H3W) + (61 (w) + G2(w))H1(w)H2(W)H3 (W)

_y(t) = e3(t) * h3(t)
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