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Y
7. This exam consists of five problems. Please justify your answers clearly;
a correct answer with no justification will not receive full credit. Please

write your name clearly on each page. Good Luck!

1. (25 points) The various parts of this question are independent of one
another. ¥

(A) Periodicity and LTI systems If the input to an LTI system is periodic ;
with a fundamental period N, then the output of the system is also peri-
odic with fundamental period N. True or False?

(B) Sampling Consider the discrete-time sequence:
z(n) = cos(nm/8)
Find two different continuous-time signals that would produce this se-
quence if the sampling frequency (F5) is 20 kHz.

% (C) Linearity Is the following system linear?
(%/ y(n) = 6z(n) + [z(n + L)x(n — 1)/z(n)]
%{ (D) BIBO Is the following system BIBO stable?

y(n) = e*™/z(n-1)

(E) LTI properties If the input to a system is z(n) = (.5)" and the output
y(n) = C(.4)", then the system can’t be LTI. True or False?
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nnection of the LTI system shown in the figure:

B L )

- ha(n)

Y

o] hi(n)

‘\ > h3(n) - ha(n)

AT I
(a) Express the transfer function of the overall LTI system: G(z) = Y (2)/X (2)
in terms of Hy(z), Hy(z), H3(2), Ha(2).

(b) If:
hi(n) = 8(n) +26(n —2) + 6(n — 4)
hz(n)=h3ﬂ)=( 2)"u(n)
ha(n) = (4)"u(n) 4

Find G(z) and its ROC.
(¢) “Find the underlying LCCDE that relates y(n) to z(n).

(d) Find the impulse response of the overall system (g(n)).
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3. (20 points) Do NOT use the z-transform when solving this question.

A causal LTI system is described by the difference equation:
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(a) Is this an FIR or IIR system?

(b) Find the step response (that is, the output when the input is z(n) = u(n)).
use both graphical and analytical convolution.
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4. (15 points)

+1 w 1A+ f ~r
Below is the pole-zero plot for an LTI system. Answer True, False, or cannot

be determined justifying your answers clearly.

b im
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(a) The system is BIBO stable.

(b) The system is causal.
(c) If the system is causal, then it must be BIBO stable.

(d) If the system is BIBO stable, then it must correspond to a two-sided im-
pulse response.

(e) The inverse of this system is always BIBO stable.
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5. (15 points) Do NOT use the z-transform when solving this question. The
sequences z(n) and y(n) are the input and corresponding output of an LTI

system.

s | [

(a) How long is the impulse response of the system? (you don’t need to solve
any equations to get this answer).

(b) Find the impulse response of the system.
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