LE/EECS 4214 Digital Communication Fall 2015
Quiz #2, Thurs. Oct. 15, 2015 Name:

1. (4 points) A system’s input signal as a function of time, £, is z(t) and its output signal is y(t). They are
related by y(t) = 1.3z(t — 4) where the time is measured in seconds. Sketch the system’s magnitude and phase
response. Quantify as many features of your plots as you can.
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2. (8 points) What is the null-to-null bandwidth of a NRZ signal (unless otherwise stated NRZ is a 2-level
signal) carrying data at 2.5 Gbps? T=_1
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3. (3 points) A signal z(t) = 3cos(27103¢) is impulse sampled at 1.2 times the Nyquist rate. Sketch the
double-sided spectrum of the sampled signal X,(f) up to at least £3x the Nyquist frequency. Quantify as
many features of your graph as you can.
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c =3 x 108 m/s (in free space), c = 2 x 108 m/s (in media), 1 km = 10 m, 1 ms = 10735, 1 Mb=10% b

F{rect(t/T)} = Tsinc(fT) = Tsin(wfT)/nfT
F{sinc(t/T)} = hrect(FT), Flekot} = §(f — fo)
F{1 - |7|/T} = Tsinc?(fT), X (e’?) = z[n)e=in
sin(a + b) = sinacosb + cos asin b, cos(a + b) = cosacosb — sinasin b
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sin(a + b) = sinacosb + cosasinb, cos(a + b) = cosacosb Fsinasinb
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a = 0.5(1 + cos 2a),sin 2a = 2sinacosa,cos2a = cos? a — sina = 2cos?a — 1
cosa = (/@ + e79%)/2,sina = (€% — €77%)/j2,tana = sina/ cosa
%(f) IX(f)IZ Ga(f) = S lelP8(f ~ 1), Ga(f) = imr-sen Xr ()

= [% z(t)z(t + 7)dt, Re(7) = iy 7 [To z(t)z(t + 7)dE
f{Rx (1)} = Gx(r),en = [, 2(t) exp(~j2mn ot)dt
SNR [dB] = 10log(SNR)

Ccos



