Chapter 04

[Quick Review]
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46 f,=50 & F,=0.5
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(a) Fy=0.5, ¢= —%
(b) Fy =075 6=~
(c) F, =05 ¢= —%
(d) B =0375, ¢= — %
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(a) N=10
(b) 371

(c) z(t)=cos(1207t)
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1
(@) 7T, = 100 0.01

(b) T,)=T,+0.1k=0.014+0.1k, k=1,2,3, --

4.10
(a) x,(t)=cos(107t)

x,(t) = cos (107t +407t) = cos(507t)

(b) T,)=T,+ %kz 0.05+0.2k, k=1,2,3, -



zy (t) = 2cos 2w fo,t — w/4) = 2cos (207t — 7/4)

zy(t) = 2cos 27 (fo; + f,)t — /4) = 2cos (2207t — 7/4)

x5 (t) = 2cos 27 (fo; — f,)t — 7/4) = 2cos (1807t + 7/4)

zy(t) = 2cos 27 (fy; —2f,)t — 7/4) = 2cos (3807t + 7/4)
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(a) fy=10[Hz] ==+ wy=2nfy=207
(b) fy=15[Hz] HE+= wy=27fy=307

(©) fy= 20 [samples/sec] HE& wy =2mfy =800

(d) fy=25[samples/sec] I N =27fy =507
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(e) fy=20[samples/sec] I

() fy=120[Hz] T wy=27fy=2407
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(a) f, =2B=6[kHz] (b) f, =28 =8.8[kHz]

4.14 120 =% 140[Hz]9 AEHES 22 = dof g},
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(@) fy=2f,=2x9=18[Hz]
(b) (1) f, =4[Hz], (2) f, =8[Hz], (3) f, =12[Hz], (4) f, =16[Hz]¢] 725,

( 1
z,(t)=cos(2rt)+sin(—2nt)+sin(27t)+ sin(—27t) + sin(2nt) = cos(2nt)

( 2
z,(t)=cos(2rt)+sin(6mt)+ sin(—67t)+ sin(—27wt)+ sin(2nt) = cos(2nt)

( 3
z,(t)=cos(2rt)+sin(6mt)+ sin(107t)+ sin (— 107¢) + sin(— 67t) = cos(2nt)

( 4

z,(t)=cos(27rt)+sin(67t)+ sin(107t) + sin (147t) + sin(— 147t)
=cos(2mt)+sin(67t)+ sin(107t)

4.16
(@ z,(1.5)=2, 2.(25)=3, 2,(35)=2
(b) z,(1.5)=2.5, )

4,17 B=4
4.18 SNR =6.028B+1.76 [dB]
4.19 14

4.20
(@) yoln] =1 <27 +0x27 2 +1x27 2 +0x27 1 +1x27° +1x27 ) x 2" =86,
(b) yoln]
(@) yolnl=((=1)'(0x27 " +1x27 2 +0ox27+1x2 ' +1x27°)x20 = —22

(—1x2°+0x2 ' +1x2 2 +0x2 *+1x2 ' +1x2 ) x2% = —42,
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(a) N= ;;:% = 107}
(b) fo=f+I1f, =10+1001 =110, 210, 310, ---
(c) N=10
(d f, =40
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(@) z,(t)=cos(5nt)

x,(t) = cos(bnt+207t) = cos (25nt)

(b) z,(t)= cos(5—7rt)

4
z,(t)= cos(%t-k 207t) = COS(S?Tﬂ—t)
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(@) z,(t)=sin(—2nt)+ sin(—27t) =— 2sin (27t)
(b) x,(t)=sin(67t)+ sin(—2nt) = sin(67t)— sin(27t)
(c) z,(t)=sin(6nt)+ sin(—107t) = sin(67t) — sin (107¢)



(dz, (t) =sin(67t)+ sin(147t)

4.26
() Bk 9 B A &% ¢ w, =27N=60kn, k=AF
Al £E o =2rr N=27x0.25 X30k=47.12k, k=R F
(b) whef whFle] A3 3ol 1y (o9t ol Z+ el Abolell4 RbukF](x[rad]) mixte] Zte = 33t
donk o] B W EF2 vixke] @AY SA Yl dAIste] AJA vt WEew et Aow B
Aotk 5
21k < w, T, <27k+m, k=A%
szk kw, < wy < %kz+%2£*k:ws+ 2*, k=A<
k=09 A5= 5 AEE AYE wHee g, T $H T
k=19 5= doel s T 4ol

(o) whok Wil o] A& # o] 1% ()9} 2ol
ole] 7tow AT upHel A W

7} 2#)q) Afolel A
po 2
HAshi= Aox 1Y Aot &

shabe] 4%

D-{O FE

F b (rlrad D} $F vk (27 [rad]) AF
AA} g E vhx] Al A WEo =z 3

=

2rk+nm < w, T, <27k+2m,

k=A%
2 1 27
- — : — < — ) ,
Tsk+ 2T, kw, + wy < T =kw,tw
o) A3



[ X N )

n=5
[ N N J

n=5
[ N N J

n=5

4.27

(@) T3 =674

(b) (i) yt)==a(t)
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"y, (t)=2Acos(107t) +2Bcos (30mt) +2Ccos (— 2715¢t)
+2Dcos (— 2710t) + 2Fcos (2x5t) + 2Fcos (— 2717.5¢)

=2(A+ E)cos(107t) +2(B+ C)cos(307t) +2Dcos (207t) + 2Fcos (357t)

= 5[kHz], 15[kHz] A& =77} Ml A

(i1) y(t) ==z, (t)

=
1=}

y, (t)=x,,(t)=2Acos(10mt)+2Bcos(30mt)

D fa =5k, fr=150k, fo=25Kk, f,=30Kk, fp=45Kk, f,=62.5kk
s x, (t)=2Acos(107t)+ 2Bcos(307t)
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(a) N=2°=38
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