1. Determine whether each of the following signals is band limited. {Answer
ves/no and justify.) If they are band limited, specify their Nyquist rate. 2
Bylq
Lﬁ ]:Jtd‘: :| T I::JL] Jll(f?ﬂ'. . T T

s e
"

: PACHSRACHEERL B d(w—h)).-:-E;Iiw
=L kil
YyLs, Wzl = Naqutﬁ e B Ty = Yar

Ay ()
5 L B3 st (wd) _
pts) b) #2(t) =3 (u(t+2) —ult —2)) — ¥, (W= 6 e
o |, N0 Wa
(5 pts) ¢) xa(t) = ﬂn—[z—m oo silli=)
no ) N0 W
By 14,19,22 2k
7{3{1*") w ”?'TT( (U(’“f?“\* vlw ?“‘}\}*( w. K:ﬂu '5[1-.!‘“ -;-_:)])
= 2 (0 (awt2n) = o (W2 % 2, § (o - Yy )
= ;Puht “r‘rﬁ,l‘n uI: l' 2w
“_'ardq,r :!:; . -

wr LT



2 By 14,19
(5 pts) d) -.x:;(f}=(ﬂ?i‘1) 1S Atz (rr(u{wﬂ.n) =20 Y (y (e +2)

W= Y '-L.-('lu-:ln)
50 ' 5 %1’:{?*‘1“] “Yn e )

1(""”""1"\ 0 &« welYn
Hylw)

Tt
M °; -

b

Hyiuis‘lf roYe = Lw= Cr

hr 8

(5 pts) d) ws(t) = 210 cos(5mt) =
By 1M }'I'?_,_:ll 7;;{‘;}‘,) = %r(v{u[w-ﬂn‘}—u{m*h\)) *(W;S{w{,)*rrrﬁ[w,g“h)
= 1(U[W*11r)'l;(1~"1“\)* ‘5(1" Sk é{ 1""""grlr‘h

Hefw)
- F -
S V= ST
0 g 3 T

EL < Hy‘l"‘:f: Fth'{E:ZWml."Lfﬁ

(5 pts) e) zs(t) = ﬂ?ﬂﬂﬁ.jﬁm‘
91.:’ 1,17 9
=AW= 25 ( (v lwe2n) -y (w-2m)) ¢ (2r 8- Enm

=% ( Uhuﬂnr\ = U{W‘?.n))u d (- grr\
i‘gﬁ-\

% )

of 3y 57 Im

e y{sj wm:‘?ﬁ —= /‘/

—

yquisd r*ucle: L= Yy



(15 pts) 2. Using the definition of the z-transform (i.e. do not simply take
the answer from the table), obtain the z-transform (with its ROC) of
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(20 pts) 3. The Laplace transform of the unit impulse response of a system
is

H(s) ler—Re(a) )

Determine the response y(t) of the system when the input is
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4. The block diagram below shows a system consisting of a continuous-time
LTI system followed by a sampler, conversion to a sequence, and an LTI
diserete-time system. The continuous-time LTI systemn is causal and satisfies

the linear, constant-coefficient differential equation

dye(t)
di

The input x,(¢) is a unit impulse 8(t).
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{Problem 7 continues on the next page.)



(15 pts) b) Determine the frequency response H(e™) and the unit impulse
response i[n] such that win] = d[n].

;ﬂﬁ'ﬂl: %ffﬂ\}: énTu(nT\): éHT u[ﬂ] = (é'ﬂ“ u[ﬁ-l_\

By3d | . | s '
o 3(w): E Ef =i = '!'éT-'j'w b 'Fﬂf‘ e '{‘] = T'}"D {whiﬂh H’ ;5)
- p'p
Byl
w(’wh}'; |
5 i T =W
“Ha= ——-1;{?: = |- = 1-&'e’

By 2h36

> hind= SLnl~ 541 wet]



