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EE-3220-11 - Dr. Durant - Quiz 7
Winter 2014-15, Week 7

1. (1 point) A voice signal sampled at 10 kHz is intermittently jammed with a loud, 1 kHz tone.
Begin the design an IIR notch filter to suppress this tone. What are the radii and angles of the
poles and zeros? Present angles in terms of nt (e.g., 0.7m).
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2. (1 point) In MATLAB, x=[4 -3 2-1] and h=[2 1 0-1]. y = conv(h,x) is executed and correctly
givesy =[8-21-42-2 1]. What is the value of y2 produced by attempting to perform the
convolution with the DFT y2 = ifft(fft(h).*fft(x))? _/1)527“?
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3. (1 point) What is the relationship between the DTFT and the DFT? (Hint: Consider the domain
where each is defined.)
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(2 points) An analog signal is sampled at 48 kHz. A 256-point DFT is computed. What is the

resolution of the DFT in hertz?
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(2 points) The 256-point sample above 0-padded to 512 samples and then a 512-point DFT is
computed. State both the spectral resolution and spectral density of the result.
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(1 point) Calculate wg, the 12" root of unity that represents the minimum magnitude negative
angle phase shift in an 12-point DFT. Give your answer in polar form with the angle expressed as
a multiple of .

s X - = -
s o AT P sl
WM}.“G e

F5 23kHz, a0 Iz

(2 points) A signal containing frequencies up to 1500 Hz is sampled, and a DFT is computed. If
the frequency spacing of the DFT must be no greater than 0.2 Hz, what is the minimum number
of samples needed? redolotba
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EE-3220-21 - Dr. Durant - Quiz 7
Winter 2014-15, Week 7

il

3.

(1 point) A voice signal sampled at 12 kHz is intermittently jammed with a loud, 2 kHz tone.
Begin the design an IIR notch filter to suppress this tone. What are the radii and angles of the

poles and zeros? Present angles in terms of i (e.g., 0.7n).
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(1 point) In MATLAB, x=[4-3 2-1] and h=[210-1)]. y = conv(h,x) is executed and correctly
givesy = [8-21-42-2 1]. We attempt to perform the convolution in the DFT domain, y2 =
ifft(fft(h).*fft(x)), but get the circular convolution result [10 -4 2 -4] instead. Correct the
statement assigning to y2 so that it correctly uses the DFT and inverse DFT to compute the

standard, linear convolution.
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(1 point) What is the relationship between the DTFT and the DFT? (Hint: Consider the domain

where each is defined.) p | h
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4. (2 points) An analog signal is sampled at 16 kHz. A 128-point DFT is computed. What is the
resolution of the DFT in hertz?
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5. (2 points) The 128-point sample above 0-padded to 1024 samples and then a 1024-point DFT is
computed. State both the spectral resolution and spectral density of the result. /3625
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6. (1 point) Calculate we, the 9" root of unity that represents the minimum magnitude negative
angle phase shift in a 9-point DFT. Give your answer in polar form with the angle expressed as a

multiple of m.
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7. (2 points) A signal containing frequencies up to 2000 Hz is sampled, and a DFT is computed. If
the frequency spacing of the DFT must be no greater than 0.05 Hz, what is the minimum number

of samples needed? /{— 3 A
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