EECS 360 Short Quiz #5
Signal and System Analysis

May 3, 2011
Y Name: KE \/

Open book, open notes, no calculator. Be neat, write legibly. For full credit you must show all work and Jjustify each answer.
You may write on the both sides of the paper, and use additional sheets of paper if needed,

/}65 %) The continuous-time signal f(f_) = sin(2007t) + 2cos(150mt) is sampled with an impulse train &7, (£),

2 00 -\Jﬁﬁ which results in the signal x(¢). L
L (a) Sketch the CTFT of z5(t), i.e. Xs(f), for the following sample rates: ( _F)
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(b) The signal zs(t) is fed to an ideal low-pass filter (LPF) (i.e., a rectangle in the frequency domain) with a
cut-off frequency of f. = fs/2. The output of the LPF is y(¢), which is sometimes called the reconstructed

signal. For each of the sample rates in part (a), determine the LPF output, (t).
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2. (35 %) A linear time-invariant system has an impulse response A (1) and a Laplace transform

1
H(s) (s—po (s —p1)(s — p2)(s — p3)

which satisfies the following propernes/d ML\

(a) H(s) has four poles but no zeros.
(b) k(t) is even and real-valued.
(c) H(s) has a complex-valued pole at s = 0.5e77/4,

(d) the area enclosed by the impulse response is 8, i.e. / h(t)dt = 8.
—00

Determine the Laplace transfer function A (s) and the associated ROC.
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3. (30 %) Find the expression for the overall system transfer function of the system in the figure above. Answer the
following questions about the transfer function you have found:

(a) Let 3 = 1. For what values of K is the system stable?
(b) Let 5 = —1. For what values of K is the system stable?
(¢) Let 8 = 10. For what values of K is the system stable?
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