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

1. (3 points) What is the average power of the signal x(t) = 3cos(2irfot + 33°) FV/v”Ohmj (fD = 1200 Hz)?
What is the average energy consumed over 5 rns (milliseconds). Clearly indicate units in your final answer.
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2. (3 points) What is the Fourier transform, X (f), of x (t) = A sin(wot + )? Show your work.
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3. (1 point) Sketch the signal x(t) = sinc(t/5).

4. (3 points) Sketch the spectrum X(f) of x(t) sinc(t/5) cost’2ir500t).

c 3 x 108 rn/s (in free space), c = 2 x 108 rn/s (in media), 1 km = i03 m, 1 ms = iO s, 1 Mb = 106 b

F{rect(t/T)} = Tsinc(fT) = Tsin(irfT)/irfT
.F{sinc(t/T)} = +rect(fT), F{eiY0t} = S(f — fo)

F{1
—. IrI/T} = Tsinc2(fT),X(e1) =

sin(a + b) = sin a cos h ± cos a sin b, cos(a + b) = cos a COS b — siii a sin b
sin(a + b) = sin a cos b + cos a sin b, cos(a + b) = cos a cos b sin a sin b

cos2 a 0.5(1 + cos2a), sin2a = 2sinacosa, cos2a = cos2 a — sin2 a = 2cos2 a — 1
a = (cia + eia)/2, sin a = (ej” — f—ia)/j2, tan a = sin a/ (OS a

= X(f)2,G(f) = Zc2(f —nf0),G(f) = 1irn’j÷ X’1(f)2
R(r) J’ r(t)x(t r)dt, J(r) = 1irnj÷, 4 j° x(t):(t + r)dt
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