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Hob 10.1 (comt )

(C.) FTBW\ the .FID{: N PQ\"“‘.‘ (b) ) HQ wmax V&'UQ s one
as w—=oe. Alse [H{wW)*= 2 st w=o0.1 rady.

Why s It called “3dB point " ?

104y, | HGGoD | = 10 g, (1) = 10€0.301) =301 dB
Notice +ha}r 10Leg,, |H(jo) = Jodog, (D= ©, 5o the
decihe) valve at w=o.d vadg s —3.0] dB down from
Ha waximuws 4B valoe.

(d) Use SUOPEEPe=1TION +o do each n‘v\Fo{— ﬁifara}elj
Gmd Hhew add +hewn -I'o::)e:H\m

x()= 1o + 20 cos(0at) + &(t-0.2)

x,{-e) t’xl(%) - X5 (t)

@ X,(t) ts 3 sinvsod whose F}ebuemc\j I's Zejo,
Thos we need H(Jw) Oi' W= - ch'o): JO N
o.if—jo.
= y)=o0

@ X2(+) s a sinvsord with w= 0.1 rad/s . .
J

. - o.l ] 0.1)= Ja" o
Hee) at w=o.l s H(j ) aTr o ™

We need H(e) m POLAR for..

HGowy= J__ (=) 3+l _ & o
T -t X *

= Y..(t)= L%)zo cos (0.0t +T) = j0V2 cos (0. 4T )
@ ﬂ’f )‘3(*’) we have a Sh(F}*ed I'MFUlse} co use ‘RG’)

;74

V()= h(t-0.2) = {{#-0.2) —o.1 e'o"“—o'z)a({--o.z)
YE) = 9 &) + Yl B) + 9, ()
—ol(¢-0.2)

W) = |02 cos(odlt + ) +8(-0-2)-0.1€ ult-0.2)



Prob 0.2

(@) Let x(B)= &)
Thew y(H)= SM+1) + 28() + §l¢-2) «—This is ()
(2 o) n—Plot of W)

Y
‘_1? i ﬁ >t

1 a

(‘b) H{(jw)= gmh(-[-) ﬁb‘jchclf

= Sm 3 $(+0) ¥ 28(6) + & (4-2)8 efj““'tL dt

zoo
— oo _t 2o _t .t
= (s’ 3+ Llé(%)efddut 4§ Ste-2re de

~jw(- —jwie —ywi(2)
Hir= €2 e v e

yw -] AW
=2 +e’

(C) Led x(+)=e,j""t

Tem yir= ey 26, @

.w* .
= e e + 2e
= %e-"“’ +2 4—e’*i'?‘“’§e‘i“"t
N —

—7711’5 r's H(jw) which re Ha s3mg
Qas in Pari' (b).

wit -y

wt, e




ProL 10.5

(@) The Fouriea _Trausﬁarm (FT) o& cg({') is 1. Thos, +he
£ ((4-¢ ] 16,_-jw{-" Lsing lin 3
e 2
FTix®)f = FT{8(trng + FT328005 + FT§8(-nS
X)) = e ya + .
! -t it Jor Simrilrj
= 2+ Acosw

(b) Sl’h(ibow(f-l)L < a Shl-F‘}'eCj ’Sinc" fund—fon

mlt-2)
The FT of ‘EL'}{(r——":"—E) 's 3 rec+an3)e f——_—‘i >

—ux we
“This F.T- caw be found in Table 12,1
T4 cau also be written in terme of uvnit steps
as  w(wtw)— w(w-we) In +his case, we= 100w rad
Using +he shift ‘PY‘OFE'I‘"‘j with th=2
-2
1(_‘10)= {Lt(wi— loo:r)-— u,(w-loon-)g e_.l
©) e FT. of €%ult) vs L—

a.+ju3‘

— - -4 (4-
x(4) = Stult) - tut-4) = etu) ~etetPu@-4)

R \_...—-—"'"‘\—'—'-—T—--"
—ﬂu‘s is NoT T:s‘s re:;n-}e
" Shows e
0 pore shift ChiFE of both -I-ey»..‘s
s &
I+ jw | -f-Jb.J

-4(1+)w)
e4( ALY

I

| 4+ g



Rob 10.4

The 3%&4@\ appreach is v use Tables 12,1 2 12.2 P'os
Sowme algebraa‘c. mauiPula-l-n‘oms‘-

a)y  jw i _j0.2w
B I @l gae?
b A ose kHwme shfﬂmj
ﬂ Xl(aw);—_ ‘Ju

O] +jw ) then X,(jw): Jw Z:Z(J"")

) '+ vse derivahve
I‘F -.K:g()\a)) = O+ jw = )(2_({-): éo' wlt)

_out
= x(4)= ae‘—?xz&): %"ty -0.16%" S 0= LW)-0ue® utt)
-ol{t-0.2)
x(#)= X, (-&-O.Q): S(’&-O:Q)"O-leo (¢ u_(-(~o.;2_)
Lb) X(J\J): A+ Acoswo= 2 +€—Jm1-ejw

x_——Use shifting

x)= 2S) + §(4-N) + S(++))
(&) vse Table e.nh‘:)

a:-f-)'u - éq+u(+)
x(h)= 'ty - ity

w, t
(4) use Table entry: b (w—wp) — e’

X(Gw= j%g(w—!oo;r)-J %5(&4\:-—(—3007())

. oomt © -jsont
x(:)= J J _
o an € 2 &
— =1 ¢ yeent | —jioont vse Twverse
=15 Y Evler

xt)= L sin(loont )



Rob 10.5

(@) The pericd s T,= %, so W= %-* T - T rad/

) -9
-1 t
Qy = {fg JOeJ%k dt The linmits on +he

becavse x(t) 1s ZERO for
—_ ~—4et -] Gard t< 4.
(lﬂ lo Plaf the sFecz'-rum, we FaEs 1<
nfed ‘ME va-’ues O-L QK %r k:.-. —44:’ .-3}_2/_,} o/ ” 2) 3’ 4.
At k=0 uvse L'Hép:i‘a.l‘s role o foke lim
K->o0
Q= 100k4) 1o _ o5

e~ §
Tk NoTE: Q =4, aud
a, = 10smn(mg) - 10-¥2/a, _ 502 ﬁenemli_«, we have
™ ™ w A =a_,
Lo

Q= losiv\('"/z,): 10 _ 5 _
2.7 am w a4-_.- lDan(W) -0
Gz= 10 Sim(3%) _ oizfa - SIZ _ a b
37T 3~ 37w -3
5/ RO
sa = 25 g ZE
bl ™ 55z 5Vz
- l " TT% lﬁ ~

- ¥y -0 -7 S W E— e L
* 4 h o Th % W% T

(e The Gﬁﬁuwj vespowse B the [lten will MULTIPLY
Hhe spechoma % He twpot. Thos the sTae:.i-rUM o f
He ovtput will be everything EXCEPT t+he bne o Dc.

“Mvs y(#) has a. FourieRg Sernies that s vdewlcald
o Hhe Fs ‘&"I‘X((’) excerL He a, Fevm 1's M'h"s""j
= y (‘t’)= xt{') —q, = X(‘l')—— 2.5

6°b*‘r3c-+inj a constant will shift the Plaf' down
y&)

7.5 “?.s r?.s
'_Q__:i,-g k"’ Rk T g ——t.

r- o - L]
~2.5 2.5

-




(d) H o)

r ")
= We

Agam, we wnote +that HGw) will MULTIPLY $he 5fed.,.u,“
of x(). We wank the 5f’e¢i‘i“um of the output

}o be Té-)‘f \h . e"‘f

= ‘-‘)o ("’o — )

Siwce W, = /4 ) We need W >w,. But we glso

th\ +)\‘~5 Wr..) m

Spechrom 0f y(#) will be: j..% r.s '5%
':.‘7 _% D % > W)
YOI= 25 108z s ()
(&) TF Hgw) = 1-€3 we can And R by

a.m’vxﬁ am. L NVERSE FouRIEER TRANSFORM.

KA = §(6) - 8(¢-2)
Thew  y(1)= @) # R = KE)*EB)V - XBI X $(-2)
= X)) - X (¢-2) .

So we wust shift x(¥) 173 L Gmd then subjvact
ye)

1© 1) __\
‘_____% \ -5 3 L — t

1 -'6} 'L T% | l
10 =0




