Student name: Student number:

MIDTERM 2 EXAMINATION
ECE431H1F, Digital Signal Processing

November 17, 2023
Examiner: D. Hatzinakos

Time: 4:10-5:00 pm, Room BA2195

This is a Type C exam. You may use non programmable calculators.

Exam questions

1. Explain the importance of zero padding for FFT calculations. (1 mark)
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2. Explain the importance of knowing the region of convergence (ROC) for Z-
transforms. (1 mark)
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3. What is the purpose of an oversampling filter in a CD player and why is it used?
If there was no oversampling filter, what alternative action should a designer take
to achieve the same quality at the output? (2 marks)
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4. A sinusoid at 400 Hz is sampled at 5,000 Hz. If the sinusoid is down-sampled by

a factor of 10 by removing 9 samples out of each set of 10, the frequency of the
down-sampled sinusoid will be 100 Hz. Explain. (2 marks)
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5. A linear phase FIR filter has 6 zeros. Two of the zeros are at locations, z1=0.5-
j0.5 and z2= 1/3. What are the locations of the remaining 4 zeros? (2 marks)
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6. Write the Linear Constant Coefficient Difference Equation (LCCDE) that
describes the system below (D denotes unit delay). Calculate the Discrete-time
Fourier Transform (DTFT) of the system impulse response. (2 marks)
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7. A designer has available a number of four-point FFT chips. Show explicitly how
he/she should interconnect three such chips to compute a 12-point DFT
(including diagram and expressions). What is the number of multiplications and
additions required? What are the savings in computations compared to direct
computation of 12 point DFT? (5 marks)
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