ECE503 Spring 2014 Quiz 1

Your Name: Solution

Instructions: This quiz is worth a total of 100 points. The quiz is open book and open notes.
You may also use a calculator. You may not use a computer, phone, or tablet. Please show your
work on each problem and box/circle your final answers. Points may be deducted for a disorderly
presentation of your solution.

1. 40 points. For each of the following systems defined by difference equations, determine if the
system is (1) linear, (2) time-invariant, (3) stable, (4) causal, and/or (5) memoryless. Be sure
to show your reasoning for full credit.

(a) y[n] = z[n]a[n —1].
(b) y[n] = z[n] + a with a as a finite constant. Hint: some of your answers may depend on
the value of a.

2. 30 points. Determine the impulse response and frequency response of the system defined by
the difference equation
yln] = ayln — 1] + z[n - 1]

assuming |a| < 1. Your answers will be a function of a.
3. 30 points. Suppose you have an LTI system with impulse response

] — {1 n=-1,0,1

0 otherwise.

(a) Determine whether this LTI system is causal and/or stable.

(b) Determine the output of this system to the input z[n] = cos(2wn/3 + 7 /6) for all n.
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