
26 March 2014  Name:___________________ 

ECE 438 Exam No. 2 Spring 2014 

• You have 50 minutes to work the following four problems. 
• Be sure to show all your work to obtain full credit. 
• The exam is closed book and closed notes. 
• Calculators are not permitted. 

1. (25 pts.) Consider the Z-transform 

X(z) = 1

1− 2z−1( ) 1− 12 z
−1⎛

⎝⎜
⎞
⎠⎟ . 

Find all possible regions of convergence for X(z)  and determine the corresponding 
time-domain signal x[n]  for each possible region of convergence. 
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2. (25) Fast Fourier Transform Algorithm

a. (10) Derive the complete equations that describe a Fast Fourier Transform
(FFT) Algorithm to compute a 1O-point Discrete Fourier Transform (DFT).

b. (15) Draw a complete and fully labeled flow diagram for your l0-point FFT
algorithm.
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4. (25 pts) Spectral analysis with the DFT. Consider the l0-point signal
xfnf=cos(3nn ll0),n = 0,...,9.

c) (10) Find a simple closed-form:><*:*l"Xl;l 
:;,\;*rnt 

DFr l'o)[&] of

osrnc,,(at)= '
xlnlinterms of the function 

I /Y \ / 
sin(at l2)

d) (15) carefully draw a complete sketch of l.'o'[r], k:0,"',9 being sure to
dimension all important quantities and fully label the axes. You may ignore
the contribution of any linear phase terms to your sketch.

a. Lef gfnl-- coe t*l , wcn)-- l/tn)- t'tLntoT

Yfvnl = !fr1'WLnl
y tw) = rep,n rrfst * - S") * stw+
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5. (continued)
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