LE/EECS 4214 Digital Communication Fall 2015
Quiz #1, Thurs. Sept. 24, 2015 Name:

1. (8 points) What is the average power of the signal z(t) = 3 cos(2m fot + 33°) [V/vOhm]| (fo = 1200 Hz)?
‘What is the average energy consumed over 5 ms (milliseconds). Clearly indicate units in your final answer.
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2. (3 points) What is the Fourier transform, X (f), of z(t) = Asin(wot + ¢)? Show your work.
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3. (1 point) Sketch the signal z(t) = sinc(¢/5).

4. (3 points) Sketch the spectrum X (f) of z(t) = sinc(t/5) - cos(27500t).
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¢ =3 x 108 m/s (in free space), c = 2 x 10® m/s (in media), 1 km = 10* m, 1 ms = 10735, 1 Mb =106 b

F{rect(t/T)} = Tsinc(fT) = Tsin(n fT)/nfT
F{sinc(t/T)} = grect(fT), F{e™*} = 6(f — fo)
F{1~|r|/T} = Tsinc®(fT), X (/%) = % oo Z[n]e I
sin(a + b) = sina cosb + cosasin b, cos(a + b) = cosacosb — sinasinb

sin(a £+ b) = sina cosb + cosasin b, cos(a & b) = cosacosb F sinasinb
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cos? a = 0.5(1 + cos 2a), sin 2a = 2sin acosa, cos 2a = cos? a — sin®a = 2cos?a — 1
cosa = (e7® + e 7%)/2,sina = (e/® — 77%)/j2,tana = sina/ cosa
balF) = XD Colf) = X leal5(f = nfo)s Ga(f) = limrosoo | X1 (f)P
Re(1) = [ z(t)x(t + 7)dt, Re(7) = limrooo 1 [0, z(t)a(t + 7)dt
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