Chapter 6

6.1

(2) Fourier transform of du,(t)/dt is X.(F) = j2xF X,(F), then F, > 2B

(b) Fourier transform of 22(t) is X,(F) = X (F) # X,(F), then F, > 4B

(¢) Fourier transform of z,(2t) is X,(F) = 2X,(F/2), then F, > 4B

(d) Fourier transform of z,(t) cos(6nBt) is X, (F) = L1 X.(F +3B) + 1 X,(F — 3B) resulting in
Fr, = 2B and Fy == 4B, Hence, F; = 2B

(d) Fourier transform of x,(£) cos(7x Bt) is X, (F) = $X.(F +3.5B) + 1 X,(F — 3.5B) resulting
in Fi, = 5B/2 and Fy = 9B/2. Hence, kmaee = |52] = 2 and Fy = 2Fy /kynaz = 9B/2

6.2

(@) F=1/T>2B= A=T,F, = B.

(b) X (F)=0for |F| > 3B, F,=1/T >6B = A=T,F. =3B,
() Xa(F)=0for |F| > 5B. F,=1/T > 10B = A=T,F,=5B.

6.3
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Since filter cut-off frequency, F, = 102.3, then terms with |n|/T}, > F, will be filtered resulting
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Sampling this signal with Fs = 1/7 = 1/0.005 = 200 = 20/T}, results in aliasing
1 o0
Y(#) = 3 3 XulF-nFs)
nwE —0d
- A ISR A9

197

© 2007 Pearson Education, Ine., Upper Saddle River, NI. Al rights reserved. This material is protected under all copyright laws
as they currently exist. No portion of this material may be reproduced, in any form or by any means, without permission in
writing from the publisher. For the exclusive use of adopters of the book Digital Signal Processing, Fourth Edition, by John G.
Proakis and Dimitris G. Manolakis. ISBN 0-13-187374-1.



6.9
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(¢) Refer to fig 6.9-1

(d) Refer to fig 6.9-2
(e) Aliasing occurs at F; = 10Hz,

6.10
Sinee n—;% = 80110 — 3 s an integer, then F, = 2B = 40Hz
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6.11

6.15
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6.18

Let Py denote the power spectral density of the quantization noise, Then (a)
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. Thus, SQNR will increase by 3dB if F; is doubled.
(b} The most efficient way to double the sampling frequency is to use a sigma-

delta modulator,



