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PROBLEM 3.1:
(00 There 3re 3 C-O\MFov\evx\’S
V4
{0 cos (B0OTt + T4 = @k% e

- : t B
7 cos (IZOOﬂt - 77/3) = Qe% Te Jﬂkej (2000 .§ Frez - (OO Hz
iTe) oo } Frez—— gooHe

ej goomt ? Fr&b = 400Hz

—~3cos(oomt ) = @e? 3e
-'1\'/4 .\'V4
5 S 5S¢ | 5e . s

5T Z . 4%e -
e * | 2 e
z T ' ; sz X

300 600 -400 0 w00 coo gos  FlHe)

[ SPECTRUM |

(B) x(t) is Pen‘odic. because there is a Funclamew’ra\
@recbuuuj f=200Hz Fhat divides all 3 fregs.
The Periocl rs the fundamental period = Voo sec

¢) - oport
( 5 cos (1000wt + W) = 626? Sz )00 ? c,eﬁ: 500Hz
wave two additiewal Aines

The SPecHuM wi )
2t f=-500He__awd f= 500Hz Componen
5 5 3%z
- 5e

The dofied lines in the sketch abgve-
<how where these fwo Dines will be.
IS Fen‘oafc. The FunJawxe,w}al
= |JOOHz because it has to divide
00, 600 awd 300,

u&v\cj

Yes, yi)
(s now fo
info 500Hz as well as 4

The Peﬂ‘ocl s now —
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PROBLEM 3.8:

x(t) has four COmpone.n{'s‘.
2 = 2e°o = ‘Ff‘ezt o, Pem‘odf— a"j%‘\nﬂ
s jdomt .
Keos (40mE-T5) = Re§ 4€3™e) T F’?&iﬁf%s«-
3sin(bont) = 3@5(401():»1%'_) fveq = 30Hz
= Re3 Béﬂyze,’w"t% '?67‘!‘0(1: /30 sec.
% eos (201t - T5) = Ref 462 FrpTL0NE

peried = /6056
(0-) The {ondamental P&n‘o& is the smallest time that is
exactly divisible by Y20, 720 and Yeo . |
= To = /o see because Ip =2('%0)= 3(‘/30)56(/@)
=5 f =0 Hz => w, =2nfo=20T rad/sec

-5 AL YPLE
Xo=2, X,= 4™ Ly=2", L =4€
. o 2 s 33
20373 Wo! 2 2 2e R 2€
(D) X %Qf 1‘ ‘ fies 73 ‘
—Zo _3'62;_i° o 2'0 2-; '30 LOHZ ’F
Note : sivce Be$X;{= sX; +'"2X? we vse FX| inpﬁt%.
) ),(4.)—_-.)(({') + 10 cos(S'Orrt—Tr/é) ] !
) jSwa reg=25Hz
%Dalﬁ @e% IDE. € g ngﬁiod = yzs Sec

The new Periocl must be divisible by Yo i Vo5
= To= /s because T,= 5(725) and 2(%e)
= fo=SHz = uwp= 2mwfo= 10T rad/sec

We wmust re-ivdex the X, becouse w, is lower.
Y2, Yy= K., 206 Y Xy, Y= X,
Theve will be one wews paiv of lines at P-= *2512
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PROBLEM 3.10:
Hq\F-Nave §3W\W\e'}r3 E X (t "'T;/z.) =X (f)

(@) x()= t  for octsTosy

z z V /
A ’( ‘ '.. Ar) ! .t
‘——*\)“ —i‘[‘\l 3 c\’s %To
$ '

To .
(B 2= ea vge of woriobes
To R ) / Cha gi T,

Ter;
=& (Mwdt + L xedat
© %2
1% To/l2
g x(ui-—ré/z) duw
o o _—~—mr

= - x(u) because of
To § 2 half-wave syw-mdrj
()

= %S x(H)dt — lﬁ x(Wdu = O

(% =

5l

() TH k is evew, Hhew k=24

9% NC. AV To () 24t
o A IR ) t
Qg = T—;go x(t) e dt + T T‘}Za—)e d

Make he same C‘J\a—uje % Voriobles: w=t-Te .

ekt ot 3 (24 24w +73)
= L ( x 79Hat + L(Grme TR,
() (= W\——: ")
@)l PR vy abe jank
€ < =€ e —

A= xbe X(u)e du
o [

= ay=0 for k even.

To at A
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PROBLEM 3.12:

() o<t < S
+ :
X(+) %

St 20 T;:lo secs.
Xx(t)
(@) e N
- . 3 ', 3 — > t
-0 5 o) 5 10 I5 <20

5 (=n/s)

I e 1-(-1) 2]
5 - T T

) . .
Tt \ 53 i

@) y®= 1+x)= lJrkZa‘,‘e'J“"’kt

o0

= (1+a) + 27 ace™
kO

= b =l+a, and b=q
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PROBLEM 3.14:

(&) y(#)= Ax(¥) = A'Z,a.:e
= S (Aa) et = b= Aa
K

(B yr= x(t-4)
= > age

K

— Swk L skt

=> bk: qkeﬂk%{a

yunk(t-t1)
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PROBLEM 3.19:

Characterize each time 51‘9 nal %
(o) 6 Perioe\s Foww t=-2 to t=+3 =T = %—sec.
DC valve = 2 tw>0 = pLo

0)) 3 periods from t=o to t=2 => T= % sec
DC valve = o© p=r

©) éFf‘”mAS from t=-3 t t=2 = T=£6—Sec.
DC valve = 2 tm <O =» P>0

(d) Rerioed = 35 =12 secs. Two Freguenca‘es
PC valve = 0

(e) 2 p&r;‘oc\s fom t=-2 to t=3 => T'= 2.5ses
Two ﬁ—eiuemu‘es. Dc valve =0

(1 we= m(2) = T= /= St sec
¢= 0.5 >0 DC = 2

(2) wo = 2.“— ( 0'3) bCCZM&Q 0'3 JGVI.ACS O. 6 g‘ '- 5_
= T= Y3= 9% secs. Dc=o

(3) Like (). 'T'= 5% sec. Dc=-2
Bu} p=-025w<0o

4) w.=2r(0.4) => T'= Voq4= 2.5 secs
Dc=o

(5) ¢p=TC T = Vs = % sec

Thus, +the watch is
(6) — (3) @ — (1) (€)«— (4)
(b)Y «—=(5) @) ()
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