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A DC signal generator of nominal outpul 10 Violts is subject to a small sinusoidal error, that is, the
generated signal is x(f)=10+05cos(l0x 1], ¢=0.,..=. The signal is obzerved over T sac,

‘and sampled with sampling periad T,

1. What = the Nyguist rete for this system? Assuming that you sample the signal at above the
Myquist rate , and obtain afn],n=0,l...,N -1 what is the minimum number of sampies
M you need in order fo achieve sufficient speciral resolution for  detecting the sinusowdal
comparent?
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/ 2. Can you describe g process of design a filker to completely remove only. the DC
component from the xfnf ?
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3. Using T, =0.05 sec, and sssuming that the DC component has been rermoved, obtaln
¥n]=05cos[l0x-a-T, 1, n=0.1,23 and calculste the 4-DFT Fik). Plot the magntude
Fik)|, k= 0.1,2.3. Does the DFT provide 2 good estimate of the real frequency £ and the
magnitude A of the sinusoidal component? (Hint: To find A recall that the cormespoanding
value at the DFT damainis 0.3-4-T/T 1. If gmt what is the problem?
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4. Repeat the previous step with & samples of al,n=0...5. and calculste the 4-DFT
YL k=0123. Plot the magnitude | ¥k} & =0123, Coampare the estimate= of the
sinusaidal component in the two cases and comment about the influence of aliasing,
=pectral leakage or any other factor that affects the estimation, 3

"g]f“‘l: J0.50-0% @ 0:5, 0} T AUAS Sl e Led)
i - s / 1§ j-m g YORY = A
= |-0.5687"F = gy T . e --
. ‘?{[Klt Peett o i‘-g'gx ,5}{.‘.‘5( '_h_{ ] Lj I
= - i - ! a LT
A G AN, HAVE PEAE AT T §hHa, S e Gtk

i CofEECT | Anp SINCE

WHICH 12 . ) -
HAVE CofRECT ESTIMATE 0
ey = i (.GAT ¢ JA e
DTS s :1.:3' ) .r
‘ol P o TURE.

~
WG AN SPEcTRAL (e poe W BaTh ﬁ:ffmj
3.-I4—ru,,'m_|§ To ES'T;.W‘!-T;: F A ,-'{_ : ﬁf:
pEAK VALVE of dpFT s VSEY| DTET

-o;:"l-:*E.EE rs_ﬁtfe‘%i
cAsEs {,t’b-JT
ceERecTLY | :
N PALT _7;.} .ﬁfﬂwf"’ﬁi Tﬁf?zf FE S W ;‘?:LJ’!‘T'L'ME;-'
o8 TPterpsn LEAEAGE v TErc OF Ly -DFT
Page 2 of 3 papes
IN PAET &4 Tpepe j¢ ALASING AV 1P TPAL
LEAFALE BT Do por aftfcr THe CSTIMATI o/
of- The  Spawsfomw '

FoThE




rAYS
Student Number: , , f.'lf) Kegl .

*Sudent Mame:
Aureenanv st ; Y(k) <015 —Nzrc 8> 1221
EJ} w=0,12,3 +<(§ lﬂnﬁjd.d*—*.}’{'??‘ffﬂ gy

| & Given the 4-DFT of step 3 and pmpeﬂ.es of e DFT calcuigte the 1024-DFT of

] =05cos{l0r-n-T,]; n=0,1,.. 1023 where T, isasbefore.
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6. Agsuming that thie sumpled penerator output rlgn_,u' is quantized with & uniform quantizer,
how would you choose the dynamic range and number of bits of the quantizer so that the
sinsoidal eomponent is rcmuw..d fromn xfwf? What is the signal to quantization noise T,

SONE, in this case?
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