ECES03 Spring 2014 Quiz 6

Your Name: ‘ ECE Box Number:

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 total. Suppose you have a LTI system with impulse response h[n] = (0.9)"u[n].
(a) 20 points. Write an expression for the phase response of the system in the form of
£H (&™) = arctan (‘—f—(-‘i))
9(w)
where you explicitly specify f(w) and g(w).
(b) 20 points. Compute the group delay of this system as a function of w. Hint:
9 f\_Ffo-df
— arctan (L) =221
B (9) f2+g?
2. 40 points. Suppose you have a causal LTI system with transfer function

1-22

Hz) = T 50811 + 70927

Draw the pole-zero diagram and sketch the magnitude response of this system for 0 < w < 7.
Also determine the peak magnitude response.

3. 20 points. Suppose you have a causal LTI system with transfer function

—1,-2
1—32

(1 -30.92-1)(1 + j0.9271)

H(z) =

List all causal stable rational transfer functions with the same number of poles and zeros and
with the same magnitude response. Would your answer be different if you could have more
poles and zeros?
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