Signal Processing TI12716-A

Answers Partial exam 2
November 3, 2015, 13.30-15.30 h



Question 1 (10 points)

(a) (1 pt) The sinusoidal components are of the form Acos(2rft + ¢). The fundamental frequency f; is
the greatest common divisor for the different frequencies f. Therefore, f, = 40 Hz.

(b) (2 pt)
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Question 2 (10 points)

(a) (1 pt)
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(b) (2 pt)
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(c) (1 pt)
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(d) (1 pt) The amplitude will remain the same. Only a phase shift will occur due to the time delay.

(e) (1 pt)
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(f) (2 pt) X4(e7?) = 2(1+e7/? + 72/9) = 2e71@(e/® + 1 + e7/?) = 2¢712(1 + 2 cos(B))
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(8) (2 pt) X5[0] = X7 _ox[n] = 6.
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Question 3 (10 points)

(a) (1 pt)
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(c) (1 pt)
n 0 3 >5
hx[n] 1 0 0




hy[n] 0 1 1 1 0] 0

hy [0]hg[n] 0 1 1 0 0] 0
hy[1lhg[n—1] | 0 0 1 1 0] 0
hy[2lhg[n—2]| O 0 0 1 1] o0
hy[n] * hy[n] 0 1 2 2 1 0

hz[n] = 8[n— 1] + 26[n — 2] + 28[n — 3] + §[n — 4]

w

(d) (2 pt) Hx(eja’) =1+e @ =¢7'2 (ej? + e_j?> = 2e /2 cos (%)

(e) (2 pt) Hy(eja’) = e /P 4 o72B 4 o3J0 = e‘zia’(l + /0 4 e'ja’) = e 2JP(1 + 2 cos(@))
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(f) (2 pt) Hz(e/®) = /@ + 22720 4 2¢73/@ 4 g=4/®

For the corresponding magnitude, one can e.g. multiply the magnitude spectra for filters X and Y.
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(g) (1 pt) We wish to retain the lower-frequency adult speech, while removing the higher-frequency
child speech. Following the magnitude plots, this is best achieved with filter Z.



