Cha i
ptesr # 8 - Signal Processing
-1 Sampling - Solutions

consult NCEES® FE Re
ference Handbook - Pages 225 and 376 for ref
r reference

Y CORRECT ANSWER - &

to Nyquist Theorem, signal ne
pccO" rding eds to be sampled at or above Nyquist rate for perfect
erfect reconstruction.

1b)C CORRECT ANSWER: 2000 Hz

gnal is a summation of two sinc functions sinc(1000mnt) and sinc(2000 i
nt

The giveﬂ si
(zoooﬂt) — sinc[2m(1000)t] carries the highest frequency com
ponent.
uist Theory,
ording to Nyd ry, perfect reconstruction requires sampling rate to be > 2 x highest frequ
ency.

TherEfOFe' required sampling rate shallbe> 2 x 1000 Hz = 2000 H
z.

g1 c) CORRECT ANSWER - C

pccording to the problem statement x(t) = cos(2r(1500)t + 6).

signal frequency = 1500 Hz and sampling frequency = 2000 Hz.
Aliasing will occur because sampling frequency < 2 X signal frequency.

g.1d) CORRECT ANSWER -D

Alias frequency = |signal frequency —n X sampling frequency|
‘o is an integer that brings n X sampling frequency closest to signal frequency. in our case, n = 1 as shown below.

= |1500Hz — 1 x 2000Hz|= |- 500Hz|= 500 Hz.

Alias frequency =
inside mod

ill be 500Hz with a negative phase angle (due to negative sign i

Reconstructed signal frequency w
operator) as shown below.

x'(t) = cos(2m(500)t — 0)
x'(t) = cos(10007t — 6)

8.1 e) CORRECT ANSWER -D

According to the problem statement x(t) = cos(2m(250)t + 0).
quency = 500 Hz.

z and sampling fré
quency = 2 % 250 Hz = 500 Hz.

Signal frequency = 250 H

Aliasing will not occur because sampling fre
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