16 February 2004 Name: S ol uti onN

EE 438 Exam No. | Spring 2004
. You have 60 minutes to work the following four problems.

. Be sure to show all your work (o obtain full credit,

. The ecxam is closed book and closed notes.

. Caleulators are permitted.

Lo (25 pts.) Consider the signal
o {eos(a /4y, <!
x{t)=
' 0, else
a. (3) Skeich ¥ (1) Be sure 1o label both axes, and to accurately dimension the
features of the signal.

b. (7) Use standard functions and transform relations to find the CTFT X ot

¥() Do not evaluate the Fourier intcgral directly. H you {find X(/) in this
manner, you will not receive full credit.

¢. (3) Sketch X(S). Be sure to fabel both axes, and to accurately dimension the
features of the spectrum,

Now consider the signal
i) =rep, [x(1)]
d. (3) Sketch M) Be sure to label both axes, and to accurately dimension the
features of the signal.
¢. (6) Use standard functions and transform relations to find the CTFT Y(fof
M) Be sure to remove all operators from your Imal answer.

f. (3) Sketch Y{/) . Be sure to label both axes. and to accurately dimension the
leatures of the spectrum.
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1. (continued)

b, (cort D | )
K(£) = L ISE -5 +S(F+5)) ¥ 2sine (2€

(F) = sine(alf-p) + sinc(2(f+4)|
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2. (25 pts.) Find the convolution yinl=win|* xnlof e signals WIn] and X171 given
below:

win| =2 "n—4|

[l -31<n<0
X[n]=

{, clse

n+3\4Ll =D nd..-z.-']':

leY\] =Q
n+ 3124 and h;‘j{\_? ﬁzq;,r,‘-.:zj K _ (;)q r.“?*f'(_ak
- 2 - k=0
‘jL“] K=o
nt2? n+ 3l
(=)l = (5)-(3
\ -2
e nt3! 3! K
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ujtn'l-- ZZ ('l—) %(2)
1 3% n-\ 431
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Summa':j " O , ne-2%
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3. 25) Consider the system shown below.
(25) 4 x,n) K2 Lrﬂ

X(r)_/ '[ Digital Fiiter ideal DIA | (2)

-FS:.N".I_"\; H(w) wﬂ?u?o?sz 7
|H(eo)l [H(w) ._ o H(N)
|'H[U'J)l ! |l 2 z =:.
: @ s odd
\seven | .| —7/2
| | -
zl2 T ;

The input signal is x(2) = cos(272(2000)1) + 10c0s(27 (6000} gind the output SON

X(F) = %{S(J-ZKD%GQ%)} + 53 8(f-¢K) + §(£44k ) §
X (w)=10 k rep, LXCH)] [F

’V&
(21
=0k repm]_ Eé( “;W;Z (%:,——(.;i“

£548055e%) + (5% i
;_/—Y———/

Since these l'mpq(ses are
outside lwl<m ; +he sampler

has caused allasing . Add
and subtrott 2m 1o determine

where the impulses are
(ocoted in +he range lwle T,

=10k repar| 2180 San ) +S( 5225

Fo1S( 3B +8( 1 M5 ) |
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3.  (continued) |
l—\(w)d/cijny::je, +he majhi+uoka of the First

. but + dees change tha PI’IC&SQ _
+wo lmpu[se..s e

l-I((,o_) on(j ol*awgo.s the. maj nitude of Hhe
Hhivel and Fourth impulses .

(o) = 0k rep[£15 ~-%>-ﬂ )
- {8< +5(w+4%,)}]

IOA

\ -
IE) = Xytud o 2t ﬁq_, \ f = lokHz

= L3804-20) 1™ w5 (fr2e)d ™
+Z3 S -4k) +5(F #4k) ¥

3(4:)— _'2,% j(2m2kt -T2) EJ(mZLé—Z)§
+

'%"il :)2.11*41:4: . eﬁjz_ﬂh{:'i

= COS(ZTFZCDO'E-—%) + ’° Cos (27 4000 )



16 February 2004 7 FE 438 Exam No. |

4. (25 pts) Consider the DT system shown below:

ﬂ»@/\ﬂ- sl st e

a) (4) Is this system linear? Simply state your answer — “yes™ or “no”™. No
justification or proof is nceded: and no partial credit will be given.

b} (4) Is this system time-invariant? Simply state your answer — “yes™ or “no”.
No justification or proofis needed: and no partial credit will be given.

¢} (1) Find the output A7 when the input is given by Xl] =™,

d) (7} Find simple expressions for the mapnitude and phase of ylal,

o) Nes.
b) No.

&) V(w) = X{4w)
X(w) = ZTrr‘ep,_n[.S(w~wo)1
V(w) = am (epzﬁ[S(Qw-wo)]

= T orep, o L8(w- )]

Y(w) = Viw) (1 = e,';‘”"]= V(w)e,‘J ‘%2j sin("‘%)
= wysin(%) )% repu 8w wey )
= ’Tj repm[_&n( )gj $(w- o)]

]'g[;;}= = Ss\'n(?)eﬂ% o) N \
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