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CHAPTER 2

Sinusoids

2-1 Problems
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P-2.1 DSP First 2e

Time ¢ (ms)
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P-2.2 DSP First 2e

In the plot the period can be measured, T = 12.5ms = wy = 27/(12.5 X 1073) = 272(80) rad.
Positive peak closest tor = Oisatf; = 2.5ms = ¢ = —27(2.5x 1073)/(12.5 x 1073) = 27/5 = —0.4x rad.

Amplitude is A = 8.
x(t) = 8cos(160rt — 0.47)
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(a) Plot of cocA
1 - .

0.5
0

cosf

(b) Plat of co(20m
] B B

cos(207t)
e
o

=
W

-1 R 1 I R | _ I R T i L NN
-0.1 -0.08 -0.06 -004 -002 0 002 004 006 008 0.1
Time ¢ (s)

(c) Plot of cac(?m/Ta + m/2)
1 - B . B B

0.5

x(t)
o

T, —3T,/4 -T,/2 —T,/4 0 T,/4 T,/2 3T,/4 T,
Time ¢ (s)

©]J. H. McClellan, R. W. Schafer, & M. A. Yoder

November 22, 2015

© 2016 Pearson Education, Inc., Hoboken, NJ. All 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.



CHAPTER 2. SINUSOIDS

P-2.4 DSP First2e

) .02 .03 .04 .65
dQZLUQ+U) LUo” GO G

2! 3! 4! 5!
2 3 4 5
) 6 6 0
B TRk TR TR
6> o 6> &
=(1——+——---)+j(0——+—+---)
21 4! 31 5!
cos @ sin @

Thus, ¢/? = cos6 + j sin@
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P-2.5 DSP First 2e

(a) Real part of complex exponential is cosine.

cos(f1 +6,) =R {ej(9'+92)} =R {eje] ej‘92}
=R {(cos b + jsinO;)(cos O + jsinOr)}

= R {(cos 01 cos O — sin By sinB,) + j(sinfy cos O, + cos O sin )}

cos(6y + 6) = cos 81 cos O, — sin 0 sin O,

(b) Change the sign of 6;.

cos(f) —6) =R {ej(gl_OZ)} =R {ejele_jgz}
=R {(cos B + jsinO;)(cos O, — jsinO,)}

= R {(cos 61 cos B, + sin By sinH) + j(sin O cos B, — cos O sinH)}

cos(8; — 6,) = cos B cos by + sinfy sin O,
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(cosf + jsinf)" = (ejg)n = ¢/"% = cos(nb) + j sin(nb)

3, -4\ _ (.j0.927\100 _ ¢ 302951677100
(3+48)" = (%) 7 = (e )

— 6129.51677r

_ ej1.5167nf}'22«ﬁ'1
= cos(1.5167) + j sin(1.5167)
= 0.0525 - j0.9986
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P-2.7 DSP First 2e

(@) 3e/7/3 4+ 4e7I7/6 = 501012 = 49641 + j0.5981

(b) (V3 -j3)10= (\/ﬁe—fﬂﬂ)]o = 248,832 710713 = 124,416 + j215,494.83
————r

eti2n/3
. -1 . .
() (V3-j3)7 = («/ﬁe—ﬂrﬁ) = (1/V12)e™7™/3 = 0.2887¢/7/3 = (0.14434 + j0.25

(@) (V3= j3)172 = (VIZeimei2nt) ! = ((12)1/6emin/ei2tl3) for ¢ = 0,1,2.
There are 3 answers:
1.513¢7/7/% = 1.422 — j0.5175
1.513¢7 777/ = —1.159 - j0.9726
1.513¢7/137/9 = 1 513¢*/57/% = —0.2627 + j1.49

(@) R {je P} = R {e/2e7im3} = R {e/7/6} = cos(n/6) = V3/2 = 0.866
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