Solution to ECE Test #4 S09

Find the numerical Nyquist rate for each of the following signals.
(If a signal is not bandlimited write "Infinity" or "oo".)

(a)

(®)

(©

(d

(e)

x(t) = 5cos (2007t ) - 8sin(3007¢)

X(f)=(5/2)[8(f ~100)+8(f +100)]— j4[8(f +150)—8(f ~150)]
Jyro =2x150Hz = 300Hz

x(t) = 20 cos (20007t ) cos (200007t )
X(f)=10[8(f —1000)+8(f +1000) | (1/2)[ 8( f —10000)+5(f +10000) ]

X(f)=5[8(f —11000)+8(f +9000)+8(f —9000)+5(f +11000)]
furp = 2% 11000Hz = 22000Hz

x(¢) = sinc(200¢ ) sin (50007¢)
X(f)=(1/200)rect(f/200)+(j/2)[ 8(f +2500)—&(f—2500)]
)

(
X(f)=(0j/ 400)[rect(f J;égooj - rect( f=2500 H

200
frwo = 2% 2600Hz = 5200Hz

x(¢) = tri(200¢)sin (50007¢)
Time limited. Therefore not bandlimited.

x(t)=sinc(210t) %5, (¢)

X(f)=(1/210)rect(f /210)x 108, (f)
fuvo =2 % 100Hz = 200Hz
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Find the numerical Nyquist rate for each of the following signals.
(If a signal is not bandlimited write "Infinity" or "oo".)
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x(t) = 5cos(5007t ) — 8sin(3007¢)

X(f)=(5/2)[8(f —250)+8(f +250)]— j4[8(f +150)-&(f -150)]
o = 2% 250Hz = 500Hz

x(t) = 20 cos (80007t cos(300007¢)

X(f)=10[8(f —4000)+8(f +4000)]*(1/2)[ 8(f —15000)+S( f +15000)]
X(f)=5[6(f-19000)+&(f +11000)+8(f—11000)+5(f+19000)]

fivo = 2% 19000Hz = 38000Hz

x(¢) = sinc(250¢ ) sin (40007t )

X(f)_z (1/250)rect(f/250)*(j/2)[ 8(f+2000)—&(f —2000) ]
X(f)=(j/ 400)[rect(f -;?800) - rect(f_zigooﬂ

furo =2 % 2125Hz = 4250Hz

x(t) = tri(200¢)sin (50007¢)
Time limited. Therefore not bandlimited.

x(t) = sinc(2307) %6, (1)

X(f)=(1/230)rect(f/230)x108,(f)
Saro =2%110Hz = 220Hz



Solution to ECE Test #4 S09

Find the numerical Nyquist rate for each of the following signals.
(If a signal is not bandlimited write "Infinity" or "oo".)

()

(®)

(©

(d

(e)

x(t) = 5cos(15007¢) — 8 sin (8007 )

X(f)=(5/2)[8(f-750)+8(f+750)]— j4[5(f +400)-5(f—400)]
furo = 2% 750Hz = 1500Hz

x () =20cos(807t)cos(50007)

X(f)=10[8(f —40)+5(f +40)]+(1/2)[ 8(f —2500)+8(f +2500) ]
X(f)=5[6(f—2540)+5(f +2460)+5( f —2460)+5( f +2540)]
furo =2 X 2540Hz = 5080Hz

x(t) = sinc(36¢)sin (3007t )
X(f)=(1/36)rect(f/36)*(j/2)[(f+150)—&(f—150)]
X(f)=(j/400)[rect(f —;ésoj—rect(f . 250)}

firp = 2% 168Hz = 336Hz

x(t) = tri(200¢)sin (50007¢)
Time limited. Therefore not bandlimited.

x(t) = sinc(2901) %, (1)

X(f)=(1/290)rect(f /290)x 108, (f)
fivo =2 x 140Hz = 280Hz



