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L [_L\ i Dept. of Electrical Engineering
EE113: Digital Signal Processing
Midterm Exam, Fall 2011

This exam consists of five problems. No calculators, phones, or any other
electronic devices are allowed. One 8.5 x 11 sheet (double sided) is allowed
into the exam. Please justify your answers clearly; a correct answer with
no justification will not receive full credit. Please write your name on each

page. Good Luck!

1. (24 points) The various parts of this question are independent of one

another,

(A) For a particular system, we observe that when the input is:
z(n) = e™Bu(n)
the output is:
y(n) = 267/5u(n)
Can the system be LTI7 Explain your reason.
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(B) The continuous-time signal:
z(t) = cos(20007t)

is sampled with a certain sampling frequency to produce the discrete-time
signal:
z(n) = cos(mn/3).

What sampling frequency was used? Is the answer unique? )
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(C) Let the impulse response of an LTI system be h(n) where (.5)" < h(n) <
(5/6)" for n > 0, and h(n) =0 for n < 0.
Is this system BIBO? Is it Causal? Explain.
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2. (20 points)
Consider the LTI system with impulse response: h(n) = a™"u(—n)
where 0 < a < 1.

Find the step response of this system without using the Z-transform.
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3. (16 points)

Below is the pole-zero plot for the transfer function of an an LTI system.
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o] (a) How many possible two-sided sequences have the pole-zero plot shown in
the figure?

il
(5 (b) If the system is causal, can it be also stable? Explain.
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4. (20 points)
If the system response of a causal LTI system has the following form:

H(z) = (1-}-,5:—1;(1-22‘“1}

i
{ (a) What is the underlying difference equation that relates the input to the
output?
{
7 (b) Plot the pole-zero diagram for this system. Find the ROC.

(
] (¢) Find the impulse response, A(n).
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5. (20 points)

Consider the system in the figure below.

(a) Find the impulse response of the overall system without using the Z —
trans form.

(b) Find the transfer function, H(z), of the overall system.
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