PROBLEM 11.4:

(8) (€)= u(t)—u(t-4) is a shifted pulse
= §(-2) ¥ [ultr2)—wlt-2)]

A N —
Hme-shift ds—“r — Sih(/Zau)
“rz

Y 0
X ()= e © sin@w)

bWya_
(b) Each imFulse in w inverts o a CMPlex e(Fonew)-ial
S()w)= 4r&iw) + 2 $(w-101) + 2 E(w+10m)
sit)= 2ei® y edort | gilont

= 2 + 2 cos(iort)

Wy L2 o o b
(©) Rjw)= 2 g3+j2w 27 21w

)= L5y — el

() ytt)= S+ + 25@) + 54
Y= e + 2 eV
= 2+ 2cos(w)
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PROBLEM 11.6:

(*) AL(3-t) W(E+3)
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PROBLEM 11.6 (more):
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a2,
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xlt) = lq_sl%({-?_\+ Slt+2) 4+ 2% S (%) )]
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PROBLEM 11.7:

ad
( Use derivative :PmPer"-j: %x{{-) — ij(ju—*)

FT. of 5"“(:::10“"{—) rs a rectaugle r—-/—,' s
—20on U 2007
Tho

[

S __ 1 jow  (f Iw|&200r
_ﬁljuh i"

O of 1w) >200r

o, ICJ‘M)?- Jlow[u(““' ao00rw) — u.(m-:won-)]

(\93 M\)I'I-';Plj b:j cosine =—> F'-.gtbu-evmj SLEFF.‘AJ

) ¢
sin (400n L) jao0ort r)3oeqm f
X 2 =5 ??-e"( rZe
: ittt +o
-r/'is a shift to s:}i{;zooor

'réc Mle_ we 2006

4=

]
1
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' : ; 24oon @
iy = | /600rc .
249000 ~Jocon l6oorr L 20000
©>
The. Fourien —TFBMsErM of aw i\mPU\&c train in tivee
IS o (d f-Ffere.Ai ) iwufw\s-e_ ain in -Fr.etbueuc \j
'T-‘ = | O secs 'F\’UW\ 'Hc\;g- de-)("“"”"‘a'\‘\ b‘F X(l‘) -
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PROBLEM 11.8:

|

—\3w
(@) X ()= € (zﬂ‘wl/r:f' is €2%u(t)

x) = &2y t-9)

(b) X(uw) = Aw( : ) vse derivative properhy

2 +)w

X()= &5 €%uthr] = eXt) -2 Zult)
, eval @ t=o
X(4)= §() - 2€° w(t)

: 3w/ Jw vse time~-shift on
(c) X(.)"") = &) 2 -hjh-*) +he resvit of (b

(D)= 5(-3) — 2624 (t3)

(A-) 2 sin(w) - sin () FT:; u(t,'_')._ u'(é_|)

w Wi

gl%ig(w_;%q LA~ L(t-10n)

Nn=-0°

h:-w

Convplve: [u({ﬂ)-u({-l)] X Z L (t-10n)

W= -0

= i [U({:‘H-lon) - u.((:—l -IDH)]

h= -0

oo,

S N R )
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PROBLEM 11.13:

(@) Since the systewm i LINEAR, the two inpubs caw be
hreated sei:a\rcx}e.lj cmd thew combined.

» for the cosine input, the output will be a cesine worth

QA hew wnajn(h)a.e aud ?ha.se. we <valvate H () at He

‘ P w= rad/s .
IV\?U:ILJ'F;':?::':C:"D%J {?;::I)I(D.oo/zs): 10 éjo.S'n'
Call +his ovtput Y, ()% y, (¢)= IO o5 (200mE—T4)
e For the 'sinc® infof, take +he F.T. % +he -‘nPu-I', Heaw
wo lHiply bj H{w) owd then inverse Framsform.
FT- {2 S22t Rectaugoler Shape t idth of dooor k.

me . QW\P= 2
Xo (W)
o |
loodbmr i
Eadatdd HGW) oo
(o1
_ I 1 .o
— 000/ 1000

/n\.ue, Y;l (J'u) = H(Ju)'x:aﬁjm) vs alse a Ped'ouwa"e

549 0 é"’% °° ‘—17;_ 0.0025s ’

> W

——

—j000TT JooorT
The inverse R T 53 +his r'ec;l'no«s\e, is a SHIFTED ‘sinc"

L () = sin (10007 (£~ Y400))
y ( ) cl'o T(t"‘ %1-00)

Ffv\all}j) e Jotal oml?u{- is Hhe Ssvwm 56 y,(+} : % (+)

gin(looom (¢ - Y400))
Tr(f"‘ %}oo)

we have used SUPERPOS|TION) to do Hhis ]:m-f}.

y(Jc): 10 cos(aoor(:-w;) + 2D
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PROBLEM 11.13 (more):

(b) VUse SUPERPOSITION again . Two of +he quui-; are
He Sdwe, 50 we dow't have to rewovk them. We anlj
heed fo cowsiden the t'uPuf XBH:)..-. c.os(Booorr{),
For a cosme inpot, we wmust evaluate HGw) at
+Hhe input ﬁ'e:buemcy;, in dhis case, at w= 30007,

H(j3ooomr) =0 =5 No ouTPUT, i-€. vl = o.

Se, He answea s Hhe same ac ?M* () !

(e) Aﬁ‘““, Usc s_o_f_EEPosmor-l. we a|r~e34-_~j know the

OO+PO+ for x,(P)= cos(2o0mt)
\}.L'l‘)z 10 cos (200mt —T/a)

we weed Yo find the sutput for X, ()= 28(4).
Thus we need +he l__\_ﬁﬁP_\j_l__S_e Tesponse
But Hhis is Jus‘l' Hhe invese F.T. SZ H(jt.u')
And we adre.a\«l) knows Hat s a shifted "sinc"

_ - sin (1000n (t - Y400))
Yo ()= 2R = Q0 = S

Faally,

yiEr= %6 ¥ ) (1000w (£-%oo))
Sin ric™
= |D o5 (3007({"75-) ce w(t - Vac)

It s very in*ei‘es{-fnj to see that zall +hree
have the same nswea. Wha?j Pecaunse
+he Gl-\-e,\, i« an ideal LPF, se Only the ?w\,-l-
5b Hhe iwpot signal befween —10007T amd + looorw
malters. For emele, i Pa.»q‘ (c) +he FT c%
A6(F) s Xy(jw)=2 for all w, but cm}j the
Pmi' for Iwl< looon radf mallers. Over +hat
I"dee.. +he “sinc |'nFu:‘- «% Parf’ (&) is the Sdwme

(ci) Supefpos{‘lfm srmph'mc\‘es He work .
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PROBLEM 11.14:

The periodic input to the above system is defined by the equation a.= Yr
=
4 . __1_ kE+#£0 O = [} /jm.
t) = z akcj?ﬂﬂﬂkt, where ap ={ wlk|? ,
a; = /‘Il‘

k=—4 1 k=0
A4 = '/li'nj

(a) Determine the Fourier transform of the periodic signal x(t). Give a formula and then plot it
on the graph below.
W, = X0O0K

I(jw)': ét: quug(“‘-‘— 200n k)
k=-4

X (jw)

)
sepifigyy
Joor  —foor  —doox 200w, Roorrximrécorr*s w
(b) The frequency response of the LTI system is given by the following equation

. [ 10 |w| < 300x
H{f“’}‘{ﬂ | > 300w

Plot this function on the graph below using the same frequency scale as the plot in part (a)
Note carefully what type of filter (i.e., lowpass, bandpass, highpass) this is.

H(jw)
||D

{-

e — e} — ' . : :
-5 ~%ox 0 Aocer 30m

(c) Write an equation for y(t).

()= Hijw)I(_jw): aor &u) + 28 (w-200r) + 28 (wo+ 2001)
jo ~y2eont

b

\.,___.__--"'\-—1-—-"'
Use Eulea's invedSe wgrmu,a

Tnvert : )'(‘LL)L ID+

y({') [D 4+ =< c_as(azoorr{')
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PROBLEM 11.16:
x(£) is real => x®(4) = x(+)
If x(® —> X (), thew ¥¥(6) — X*(-jw)
= X (jw) = X ()
EXFTCﬁs X()'w) in Ferms 56 its neall amd
iwxaﬁivxa«rj parts:
X () = Alw) +)B(w)
Thew X(w) = AGW) ~§ BEw)
= A= A(w) awd -Blw) = B(-w)
(‘0 The wvaﬁvxﬁ-uc\e _is even '
X (<jodl = | Alew) + Bi(w)
= \(Az(w) ¥ BYw) = | X(Gw)
() The phase is sdd

LX) = T«:‘% Btw) g
ACw)

= Tm:'? ~Bl
Al

= - w;‘Slfjf“? { - =L X ()

()

Reeadl that He Mﬁ&dr fornclion is aw
©DD  fonckion.
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PROBLEM 11.17:
Define s = ul®) -4
= S(jw) = U(jw) —msw)
Since  s(4) Es om 0dd fomchont 5(-£) = —s(t)

omd  s(-t) T S(-jw)
S(—Jw)= ~S(jw)

> Ul-w) =) = —U(jw) + wé(w)
N—— v
=T &(w)

'U(-—J'w) = —U(j) + 2w & (w)
—n\us, £ we assume U(jw)-‘—j:‘ 4—\(&(00)

Ly K W) = = L R&(w) + 2 ()
i =

= 2k$)= 2r S
=) K=‘ T
Note : S(~w)=8(w), i.e. §() is even
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