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PROBLEM:
Circle the correct answer to each of these short answer questions (3 pts. each):

(@) “If H(e'®) is the frequency response of a digital filter, and the input is x[n] = cos(0.3rn), then the
output is y[n] = H (e!®¥")x[n].” This statement is
(@) Always true
(b) Sometimes true
(c) Never true

(b) “If the signal x(t) is a sinusoid and its spectrum has frequency components at f = +55 Hz, then the
signal y(t) = x2(t) has frequency components at the same frequencies.” This statement is:

(@) True
(b) False
(c) A causal IR filter with system function H (2) = 1-2z7
Y 14025271

(a) not stable.
(b) stable

(d) Evaluate the complex number z = j =+ j=2 4 j ==,

@ z=0
(b) z=]
€) z=-
d z=1
e z=-1

(e) Suppose that the discrete-time signal x[n] = cos(0.2xrn) is the input to an FIR filter whose frequency
response is H (e/®) = 2e712” cos(2®). Determine the output signal, y[n].
(@) y[n] = 2co0s(0.2zn — 0.27)
(b) y[n] = 2cos(0.2zxn — 0.47)
(c) y[n] = 0.618co0s(0.27n — 0.47)
(d) y[n] = 0.618co0s(0.27n — 0.27)
(e) yIn] =
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Circle the correct answer to each of these short answer questions:

(a) “If H(e’®) is the frequency response of a digital filter, and the input is z[n] = cos(0.37n),
then the output is y[n] = H(e’**")z[n].” This statement is

(a) Always true 0.3 _ ) -
Sometimes true I‘F H(e‘l ) is T‘Cﬂl ) I‘," s 'l'ﬂ)e
(c) Never true /

No Fhase

(b) “If the signal z(t) is a sinusmd and its spectrum has frequency components at f = +55

Hz, then the signal y(t) = z?(t) has frequency components at the same frequencies.” This
statement is:

2 .
a) True an(ss)t _jam(ss)t 2ar(noy b
‘)Fajse (ej ( T — e e

_ _ o 1-2z1
(c) AnIIR filter with system function H(z) = Trom.1 &
(a) mot stable. S 1% insu].&
bl Po\e. ok 27=-0:25 1
stable ‘ .
‘ un F circle.

(d) Evaluate the complex number z = j7! + 52 4 ;3.

(a) 2 = . ‘

(b) 2= 2= -y -l +)= -1
(©) 2=

d) z=1

(e) Suppose that the discrete-time signal z[n] = cos(0.277) is the input to an FIR filter whose
frequency response is H(e?”) = 2e™7% cos(24). Determine the output signal, y[n].
(a) yln] =2 COS(D.Q‘J’T?‘L/—-O-z‘lT)
(b) y[n] = 2cos(0.2rn — 0.47)
y[n] = 0.618 cos(0.2mn — 0.47)
d) y[n] =0.618 cos(O.an]-—o.Jr)

( h
e) yln] =0 MZ‘@ [ F 3sc

, b.4m 4
H(@Jo'w) = 26 c_os(o 41r) 0. Llse‘)o "

)ﬁv\]: 0.61% cos(0.2nn —0.4)
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