Signal and System Midterm 2016/01/11
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1. (20%) Use the Fourier transform analysis equation to calculate the Fourier transforms of the following

signals:

(@) x1(t) =6(t+3)+6(—3) (b) x,(t) = %{u(—S —t) +u(=5+1)}]
n— [n—1]

© xslnl = ()" uln—1] @ xl=()""

2. (20%) Determine the Fourier transform in the case of each of the following periodic signals:

@ xl[n]zsin(gn+g), for — t<w<m (b)xz[n]=2+cos(§+g),f0r —nT<w<Tm

(c) x3(t) = sin (Znt + %) (d) x,(t) =1+ cos (67‘[t + g)

3. (10%) (a) Determine the Fourier transform of the following signal:

(10%) (b) Use Parseval’s relation and the result of the previous part to determine the numerical value of
p
te (sint\*
a= ey a
e it

4. (20%) Given the relationships

y(t) = x(¢t) * h(t)
and

g(@) = x(3t) » h(3t)
and given that x(¢) has Fourier transform X(j @) and /4(¢) has Fourier transform H(j ), use Fourier
transform properties to show that g(¢) has the form g(t) = Ay(Bt). Determine the values of 4 and B.

5. (10%) Determine the periodic signal for —mt < w < 1, whose Fourier transform is:

X(ef®) = i (2n8(w - 2nk) + 18 (@ - % — 21k + 16 (w + g — 2k}

k=—o0



6. (20%) Consider a causal and stable LTI system S, its input x[n] and the corresponding output y[n] is
yln+1] = 3y[n] + 2y[n — 1] = x[n]
(@) Find the frequency response H (ef “’) of the system S.
(b) Find the impulse response h[n] of the system S.

7. (10%) Determine the Nyquist rate corresponding to each of the following signals:
(a) x1(t) =1+ cos(2000mt) + sin(4000mt)

sin(40001t)
Tt

(b) xp(t) =
8. (20%) Let x(t) be a signal with Nyquist rate w,. Determine the Nyquist rate for each of the following

signals:

(@) x(t) +x(t—1)

dx(t)
(b) =*
(c) x2(t)

(d) x(t)coswyt



