EE431 Test 1 Practice Solutions

Sampling

1. Lety(t) = cos(6mt)+ 2cos(l4mt)- 5cos(26mt)

a) find the minimum sampling frequency to prevent aliasing
max qBre% (n (€) (s 12 Hz = must Sa.mp/e at a
mwimum of to prevent aliasing.

b) find y[n] if sampled at 10Hz. Keep all discrete frequencies between 0 and m rads/sec.

Fo =104z 2 T3 = 45 second (ie 75 5ec bet ween samples)
y[n] -—'-j (nTg)

= 0os(gmn 75) +2cos (19niz) - Scos (R0 n)

=cos (0.¢rcn)+ cos (1-4TN) = Seos (.61 n)

=005 (0-brtn) + ACos(1.9Tn-&tn) - Sctos(2-brth -2mn)
oS (0. brtn)+ R2cos (—0-etn ) -5 ¢os (0-TN)

Cos(0.-6tn )+ 3 o< (0-1TN) — 5Cos (0-@rn)

—

2. Lety[n] = 2 cos(%nn) What was original signal if f; = 7Hz assuming no aliasing?
ﬂﬁnj: y(“(’=}’)7;) o 90 in reverse naute t=nTg = n=:’_t:s—
+) ~ -
g =yln=7=]
- QCOS(ﬁ T £ )
2/2 Cos( % wf)ﬁ

Block Diagram ¢ DE

3. a) Find DE ) Giive signal (.‘naS)a name loefore delays (eg wln)
amd +hen name after delay (eq wln-1)
2)write egnat gut put ofy ea

@

swummer 3) Put in standard form (U)U\Janld-l
: XLﬂjanr-j

o > y[n]
Xl Pl el [P

_]:/4| leV"Z]

|
@ﬂéﬂj = x[Ln]) ——q'an—lj-ﬂt- VLn—zj

3 [yera+5 ybn-13-yln-23= xem )
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b) Letx[n] =n2u[n]. Ploty[n]for0<n<2
Subsgitute (N valvese ¥ xLn) into the DE and solve $ov the

Livet 3 ovtput valves (Le- n=0,'.2)

yLnd=-4 yln-1d + ylo-2d+ xfnd, xCnd = nt vin]

ylol=4 (0) + (00 + o0 =0 5\

gu)=ﬁ(o) £ (0 + 1= '

y(2)= 4 D+ (0 + 4 = 3.7¢% ' ;
Symmetry

4. Find the ca part of x[n]
XCLn) =[23] -3 -2

Xealnd = J}ify[.n:)— x*£n]{ s or, Cauld Solve geome%ri m(ﬁz by
= ’—z {[;2 31-3-2)-L-2-3 3 233 -CU?P‘V‘S xLn) arsund hqrizm+ I Aaxes,
=z f[‘—/ (P36) —6~‘/J} -&akmg ConJujxte, and aVerang

_—{[230 -3 _23’ wrtn owgma,(-
5. Find k to make the following finite-length sequence w[n] periodic conjugate symmetric

w[n]=[9 3-j -1 K]

solving 3eom¢+ricalkj. Lirst constryct periodic evtension

N .._Q3—J'~|K[Q3-J-|K)=l 3-) -1 k.
For © s, valyes symmetric avownd P must be complex canjujo\‘l'ej
(for pcan

Vales symmebric around T musk be Negarive complex conjugetes)

N

Convolution o 9 3 b e 19 345 -0 k) 9 3-) ;
2 5o k =(3-) Prilk=3+_)}
6. Given the following x[n] ar'][g h[n], graphically convolve to find y[n] = x[n] x h[n]

I ik

! with xCn) so mutt will beall 0's so sumwill

-l k..

5 £3,4.5 eTCJ

there will be no aver lap o€ Shifted hi-n3

1 0 1 2 3 1 0 1 2 b . Ln>2) =0
:Zf"‘"'—‘!’:—‘”— £lip WLn3I>hl-n) moit xLnd h(-Nn) gum- e 9 9
n 2 2
ks 2+2=94 yce-13
‘)__;L;L ) Tt f T [ [ ytoza | st Fipned ikt KnJhEr-n)
Iz 3 — ENE) hind toleft Sum =2
y by I = h[i-n) o @ i yt1d=2
g[[f] ! — 2
shift £lpped WNE =17 multiply xr3hLi-nd J 9:'1"3’&0.7”
hend by | 2 , Smiztzzd| there will beno overlap ¢ xpnj
“0 the rignt J 719 7 f | 9[’} y Wi h[=n) left SniCted by z or mere
-7'.1.3~; = 3 ) 0, yLne-13=0
yLzj h\];:}’z—n] mulkiply x(n) hLz-n] yLn )
Shifd Flipped 2 sum. 2
9Lnj +o0 o _ 2
rign+ by 2 ”_1 Lz_ Tz 3 ybzl=12 I ‘r
=5 - P~z %
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