RN
PROBLEM 10.2:

#Jw

@) THGuI® = H(w) H¥uy = 23

—jw BHw  Jw
2y

3-jw
= |H(5w)|z= i for all w

by £ H(jw) = Z.Nomentn — / Denominator

— ) -
= .I—;n"(——‘g‘) — Tan'(4)-w

() x(H= 4+ cos(zt)

There ane +uwoe Qretbs in x(£): O amd 3 rad/

= Evaluate H(Jw) ot w=0 amd w=3

2 - -0
H(0) < J S
) g e i

H(JB) has a Maﬁh{‘l’UAe. of 1 ({wax FAV‘{‘ (a.))

LU= Tai [3) -Tad'(R) =3 (Frow part (1)
= =W — (74) -3

If we add R, tie ?hase becowes AHl)'a):l.‘nz.

y()= 4-H(e) + [HGD| cos(3t + LHGD))
= 4 + cos(3t +1.712)
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PROBLEM 10.4:

il -0, —jwt
@ HGwy= § $§t—oae’ 'tu&ﬂ eV dt
=q s - o-lS WO it

¢ /

—(0, 1 +j») /

Sw ' .g..f_.——-‘-)——- O - = O Fiw
(ot +jh-’) ) —(o.f+)w) 1)

\

s, H(w)= |-l = =

0.+ )W Ol +)ws
a. —
(b) )H(jw)l )( I = W
o I+Jw o, I—)w .01 + j Orlts = | Oubta) — (ju) >
= W
o, 0l +uo*-

At w=0, He* = O

At w=oco H( o) |12 = L =
> | J l £‘_:;. 001+ W* (s a0 W

™

At w=0.1 ‘H(JO*)\ = oo\ . _ L

Sotool | A

o ArcTon() F wro
T AriTan(Ey) if weo
PIO"'S ‘FTGW'— MATLAB s below:

él—'{.jw) = ij — L (ol+)w) =

Magnitude Squared
1
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PROBLEM 10.4 (more):

(¢) Frowe the plot in part (B) , Hhe max valve is one
@s w-—moe. Alse [H{W)*= 1/ ot w=o0.1 rad/,

Why 15 it called “32dB point " ?

Ioﬁoj,, | l--l(.‘)'o.l)l:1 = |O ,&3b(-§_) = J6€o.301) =301 dB
Notice +ha) 10.Leg,, [HGe2)?= 049, (D= ©, 50 phe
decihe) valve at w=o. vad4 s —3.0] dB down from
Ha wmaximuws 4B valoe.

() Use SUPERPLeITION +o do each inpot separalely
x(4)= 1o + 20 cos(0.t) + L(t-0.2)
7 t C vte
@ x.() s 3 sinvsord whose Frebuev\c\j ‘e Z2&D.
Twos we need H(Juﬂ at w=o. H¢yo) = J° =0
06.1+)0
= y)=o0
@ Xg_({') s & Sinuso;'cl wl"p‘"j\ w= 0.1 raiJ/s .
. . - -2
H{jw) at wzo.l iz H(jeN mﬁ—_jo.t 1+j.
We need H(jo.1) in PoLAR forme .
HGowy= J__ (=) _ i+ _ & e.;%

— ———————

3T gma-p T~ 2
= Yal)= (B 20 cos (01 +T4) = 10V o5 (01 +Th)
@ iq’r' }(Z.(‘f') we have a Sh{Fl‘ed ""'*-FUIS-Z) fo use Ra_)

J

Ya(t)= h(t-0.2) = {{#-0.2) —o.1 e'o"“—o'l)a({'-o.z)
YE) = 9. @) + Yo () + 9, ()
_ol(¢-0.2)

W) = 102 cos(ol t +T4) +8(t-0.2)-0.1e wult-0.2>
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PROBLEM 10.5:

() The ch‘ioJ't‘s To= %, 56 W= %-‘= 2w _ T rad/,

g 9
- t
Qy = "_g JOeJ%k dt The limits en the

g _l‘_\—’_/ll/ :'n{-ﬂaral ove NOT -4 4o +4

becavse x(t) 1s ZERO for

(lﬂ To Pla{' the SF&HUM,M —4stenl end <=4

need -}‘i‘\e Va.’ues O'ﬁ QK %r k'.-. —‘4) -3}_2)_{) o/ ,’ 2) 3’ 4.
At k=o use L'Hépital's rvle oo foke lim
K~>0

a,= 10 (vk4) _ 10 _ a5

——k 4
Tk NoTE: a_l=a, and
a,= 190sm(v4) _ j0-Vifa _ sh Gemerally we have
mw LU L A =a_,
-2

Q, = IO‘SM('"/:J: 10 _
T arm an

TR
q‘-..' |0sin() =0

Gz= 10sim3%) _ 1p0afy _ SIE _ k
377 37— 3T -3
>/ RO
52 > ! L 2E
" r i l%% ~
oy v ‘ ‘ —7 W

TR R R o T owm B T

(&) The freguemcy vesponse F He Eiltenr will MULTIPLY
Heo 5]’56‘)?0“& % He i'vLFu"'- Thos Hhe Sr&fruw\- o f
He ovtpvt will be everything EXCEPT the hwe ok Dc.

s y(#) has a. FourieR Serics that s 1dewdvead
to Hhe FS for x(¢) \‘lxcep{' He o, term s M:‘ssmj
= y)= x(¥)—a, = x(H)- 2.5

Subh-acknj a constawk will shift the plot down

yl&)

1.5 1.5 7.5

l

]
1
.
-9 _"‘gﬁ" =1 I i ﬂg T———-———-'——_':;-——sv'f 5
-2.5 '5
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PROBLEM 10.5 (more):

(CL) H <)

P
“*-Uk.)c_ wc

Agam, we note that HGw) will MULTIPLY Hhe Sfed-mm
O‘F x(i')- We want e 5'rec_i1‘um O{— Hhe ouh)uf

" il W
S = —>w

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

With this W, +ha

Spectrom Of y () will be: j,%,- r.s '5%
':.‘7 _% Y % > )

y(_{—}: 2.5 + l?_g Cos(%{:)

(&) TF HGo) = 1-€3™ e can find RO by
ﬁafnﬁ am L NVERSE FouRIER TRANSFORAM.
RE)= §(H - S(£-2)
Thew ()= x(F) % R = XE)*&B) - X GV K $G-2)
= X@)— X(t-2) .

So we wmust shift x(#) b:j X and ‘then subjvact
y&)

1© 10 __\
‘1 " -5 3 L u ﬁ f

.U L
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Yy
PROBLEM 10.8:

(@) w,= ;Z'rr/-ro = 3w = W, rad/

(b) The Fourier Series coefficients for the 50% duty
cjcle. Sﬁuam wave were derived in Chapler 3

+ k=0

A= 6 K=ta,t4xy,.
Sin(""k/z.\ +
— e FTELERR

(©) y(Hr= 2eos( At = Rcos(nz‘.t)

Since He -Rﬂeﬁuey\cj Xb y({) is W, which s W,

the filten just needs +o pass a, ¥ a). Also,
+he gain C% +he BPF needs o be beccmse.
la) = “r. H{w)
.
O. Q‘_J,
o 1 Y SN
2y Y j % C'vz
O<w <, AL 2
H(\)w‘: © hel< w‘

T w, W] = wy

o w, < |wj
(d) yid) = 2 cos( 3.1;--6)

The Frecbuwj 5 yt) is & vad/, whidh is

NOT aw integer wiuliple 3 we=TF. Hence,
Hore s no LTI systewn Hiat will have y{&)

as its oo-l—Pu{— when +he square wave x(4) is
e input.
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Y
PROBLEM 10.9:

For each filten (1 through 7)) determine the OU*'FU"-‘
and +hen do He Ma-}ol«viv\ﬁ.

{. HGw) is a highpass fillen. ANl components except PC
ane Fasse&, se the OU"‘PU{‘ s Y(#) = x(t)-a,
=X(-£)—'/z
2. HGw= M2 ovrespovds to a pure Jelay 8 %
y(£)= x(t-%2)
3. Since the input signal only contrine Hie drscrete
F’y—exbuey\cies) wi= kw,, we evalvate H(jw) ot w= kw,.

H(jkwo)= 5 (1 + cos(kwﬂ:\)) = '5(! + cos(ank))

—

- "i(“’ =1 . = y(t)= x({#)
4. This LPF passes Dc omd the lives ok w=*uw,
)(H»'): o, +_a.ejw¢l: ra, e-jwof

L et | —jwet

N I L I

=+ %:Cos(w,'l:)

5, This LPF passes PcC ov\lj = )’H‘)= Yo

6. This LPF has a Aelaj 5 - % passes w=0, tu,
= Y)= 5+ Zcos (w,(t- %))

7. This BPF passes onlj He lines ot w=tw,
= y®-= %‘_Cos(wo'l:)

Now do He Ma-l'c)u‘v\a;
(&) 5 () 7 (e) 2
6 (Dt
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