EECS 360 Short Quiz #4
Signal and System Analysis
December 9, 2014 K EY

Name:

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

L (35 %) Let h(¢) be a right-sided impulse response of a system and its Laplace tranform is given by
10(—s +1)
H(s)=—m————.
©) = G D
(a) Sketch the pole-zero plot of this system and indicate the region of convergence (ROC).

{b) Is this system stable? Justify your answer.

(¢) Let Hy(s) be the transfer function of the inverse system of H(s), i.e., Hi(s)H(s) = 1. We require H{s) to be
stable, specify Hy(s) and its region of convergence.

(d) Now we require Hj(s) to be causal, does your answer from part (c) change?

(e) For this system, is it possible for the inverse system to be causal and stable? Justify your answer.
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2. (35 %) The continuous-time signal x(¢) with CTFT X () as depicted below is impulse sampled.
X{f)
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(2) Providea carefully labeled sketch of the CTFT of the impulse sampled signal [i.e., sketch X;{f)] for the follow-
ing sampling intervals:

LT =%
i L=
i T, =
In each case, identify whether aliasing occurs,

(b} Let x[n] = x(nT;). Provide a carefully labeled sketch of the DTFT of x[n] [ie., sketch X(F)] for each of the
sampling intervals given in (a).
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3. (30 %) Consider the causal LTI system described by the difference equation

Y] = aln] - y[n 1]+ 2y[n ~2].

(a) Determine the transfer function, H(z), of this system.

(b) Sketch the corresponding pole-zero plot and indicate the region of convergence (R(C). |
(c) Based on the pole-zero plot, is this system stable? Justify your answer. Peatd %) = Z
(d) Determine the output of the system, y[], when the input is x[n] = 8[n] + 26[n -1
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