Problem 1 (7 points) 7
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L. (2 points) Evaluate the following convolutions:

9
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o u(t)x e tu(t), (_O € W) - w-t) o
o u(t) * (ut — 1) — u(t — 2)).

II. (5 points) Consider the following three LTI systems:

o Si:y(t) = f_toom(r)d'r jj__ Sew d1= Rt ) £OU
2 ® S;: LTI system with impulse response hy(t) = e“‘u(t).' i
® S3: LTI system with impulse response ha(t) = u(—2t + 2)

The three systems are now interconnected as shown in F

response h(t) of the overall LTI system (ie. Eromx
stable? Causal?
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Problem 2 (8 points)

Figure 2 shows three real signals. All the si
\‘\_
are zero at any time not shown in the figure.

gnals have finite time Support, i.e. the signals




3. (1 point) There exists a real number such that e/* X (w) is real.
4. (1.5 points) [°° X (w)dw = 0.
5. (1.5 points) [ wX(w)dw = 0.

(b) (1 point) Calculate, for the signal in Figure 2 (b) the value of [* “(%)X(ww
(Hint: you do not need to calculate X (w)).
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Problem 3 (8 points) ‘

y(t) is related to the input z(t) by the following input-

Consider a system where the output
output equations:

{
4
y(t) = z(t)g(t) +z(t — 2)g(t + 3).
:Z/l. (3 points) If g(t) = 4(¢), is this system linear? is it time invariant? is it c:

(Explain why).
-
a o point) If g(t) = ¢ is this system stable? (Explain why).

3. (2 points) If g(t) = 1 and z(t) is periodic with period T} = 4,
\ g periodic with period T, = 2. Under what conditions, y(t) M

) - 'g found for y(t) to be periodic of period 2), wha
y(t), if we are given the Fourier series coeffici
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Problem 4 (5 points)

Write an expression for the following signals and their Fourier transforms. Recall that
f@) = 1f(®)|e“f®, where £ f (t) is the phase of f(t).
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