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Question 1:

a. Compute and sketch the spectra of the first 5 components of the trigonometric

Fourier series for the waveform shown below. [81
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b. Asignal x(t) has a Fourier series expansion as:

x() = Zieo [ sin() | sin( 50

Sketch Double Side magnitude and phase line spectra of x(t) showing all important

values on the sketches. [5]
Question 2:
a. Use the Fourier integral directly to find the transform of each of the following
signals:
i x()=86(@)—6(t—2) [3.5]
i.  f(t) =e?[u(t) —u(t—6)] [3.5]
b. Using tables of Fourier transforms and properties, Determine the Fourier
transform of the following signals: [10]
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Transformations’ table:
x(t) X(w)
6(t) 1
1 2né(w)
¢ 2
sgn(t) ™
t 6 + 1
u(t) né(w) 7
cos(wyt) T[6(w — wy) + 6(w + wy)]
T
sin(wyt) 7 [6(w — wg) — 6(w + wo)]
P,(t)
_ {A [t] < a _
“lolt>a _sin(wa)
Pulse Duration=2a wa
t
Oor A rect(z)
te *u(t) 1
(jw + a)?
e—altl 2a
a’ + w?

Properties’ table:

Property Time Domain Fourier Domain
Time shifting x(t —tg) e Tt X (w)
Frequency Shifting el@otx(t) X(w — wp)
Time differentiation dx joX (w)

dt dx
Frequency _ .
differentiation tx(2) 7 dw
Duality X(t) 2nX(—w)
Time convolution x1(b) * x5(1) X1 (0)X2(w)
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