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. (5%) Determine the convolution y(t) = x(t) * h(t) ofthe following signal pair: -
x(t) = e ?tu(t) and h(t) = u(t)

where u(t) is the unit step function.
. (10%) Show that x(t) = e/®°* is periodic with period T.

. (15%) Let X (ej @) denote the Fourier transform of discrete-time signal x[n].
(2) (8%) Show that X(e/®) is always periodicin w with period 2.
(b) (7%) Determine X(e/®) if x[n] = plE™

. (10%) Find the Fourier transform representations of the following signals:
(@) (5%) x(t) = X0 6(t — 9K).
) (5%) x(t) = e~ *u(t).

. (5%) Prove that if x(t) is real, then its spectrum X (jw) will be conjugate symmetric.
. (10%) Let X(s = o + jw) be the Laplace transform of x(t).
(a) (5%) Show that X(s) exactly equals the Fourier transform of x(t)e™°F.

(b) (5%) Determine the Laplace transform of i) = g ult)

. (10%) Show that x[n] = a™u[n] and y[n] = —a™u[—n — 1] have the same

z-transform expression but different regions of convergence.

8. (15%) Let cos(w.t) be a carrier signal and consider a baseband signal x(t) with
spectrum

; wi<w

X(jw) = {ZOA ! lcuf><<a)a: '

(a) (5%) Derive the Fourier transform of cos(w,t).

(b) (5%) Consider amplitude modulation (AM) r(t) = x(t) cos(w.t). Sketch the
spectrum of 7(t).

(c) (5%) Detail the synchronous demodulation for the AM.

9. (20%) Consider a band-limited signal x(t) with spectrum

1-—— 0 < w < Wy
W py
1 — w
X(jw) e = —wy <w<0
Wy
0 otherwise

Let p(t) be asampling function expressed as
p(t) = T X o 6(t = kT).
(a) (5%) Sketch X(jw).
(b) (5%) Sketch the spectrum of y(t) = x(t)p(t).
(c) (5%) Determine the maximum 7T given that x(t) is recoverable (no aliasing effect).
(d) (5%) Detail how to perfectly reconstruct x(t) byusing y(t).



