EE 4361
Exam 2
April 15,2004

Please Print.

Last Name First Name 4-digit 1D

Instructions

1. Examination Duration: 1 hour 15 minutes

2. ONE 8.5” x 11”sheet, with both sides of hand-written material, is allowed. No
solved problems of any kind are allowed. Turn in the help sheet.

3. One calculator is allowed.

4. Answer in the space/sheets provided.

5. Answer any 3 of the first 5 questions. Answer question 6 (compulsory), a

40-point problem. You can answer an extra problem for a bonus credit

of 5 points. But vou should clearly designate the bonus problem.
6. DONOT RELY ON PARTIAL CREDIT, WHICH IS SOLELY AT THE
DISCRETION OF THE INSTRUCTOR.

7. Any copying or cheating will result in appropriate action as per university

regulations.



1. (28 points)

Determine the Discrete Fourier Series coefficients of the periodic sequence

x(n) = 2 cos [Q/3) n} + 2 cos [2n/5)n]  —— (D)
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2. (20 points)
Given the finite sequence
x(m) {-3,-1,2,3,-2, 1, 3}
N

with a DTFT of X(w), compute the following quantities without explicitly computing X(w). {You may
use the definitions, however }:

{13 X{m), (2) X0}, (3) _[ X(w) do and (4) j 1X((ﬂ)|2 dw
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3. (20 points)
Design a digital resonator (i.e. find H(z)) with the following characteristics:

Resonance Frequency = n/2 radians/sample
3-dB Bandwidth = 0.1 rad/sample
Frequency response of zero at © = 0 and « = n radians/sample
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4. {20 points)
A digital filter H(z) is characterized by the following properties:

(1) It is low pass and has one pole and one zero.
{2) The pole is at a distance of 0 95 from the origin of the z-plane.

G| =1
() H(m) =0

Compute the output of the system if the input is

x(n}= 2 cosf (/2)n + n/4]
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5. (20 points)

Let
.f e ) ~1
(1-1527-27)(1+0927) MG)

H(z)= -
(1-09z)(+j072Y(0-j072"

be the transfer function of a causal digital filter.

(A) Is the inverse system H;(z) stable? Is it causal?
(B) Express H(z) as the product of a minimum phase and all pass system. (Clearly indicate which one is
min. phase and which one is all pass )
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6. (40 points)
The periodic signal

xY=cos2n50t+cos 2m.100t

is sampled at a rate of 4 times the highest frequency present in x(t}, and input to a digital FIR notch
filter to suppress the 50 Hz component while maintaining 2 magnitude response of unity at the (digital)
frequency of © = n/2 radians/sample. The output of the digital FIR notch filter is fed to a D/C (discrete
to continuous time) converter (with the same rate of sampling of x(t)). Determine the output signal

y(1).
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