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1. (5 points)
1.) [1] The power of an input signal is 1-mW (milliwatt). What is this power expressed in dBm?
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2.) [1] Which cable would you prefer if you wanted the best signal performance, UTP or coax?

3.) [1] For physical media what typically happens to the attenuation as the signal frequency goes up?
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4.) [lj In an A-to-D what is the name of the block that follows the sampler block?
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5.) [1] What is the minimum sampling rate needed to convert a 22-kHz into discrete-time such that the signal
can be perfectly recovered with a interpolation filter.
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2. (5 points) Suppose that WDM wavelengths in the 1675.-nm band are separated by 0.1 nm. What is
the frequency separation in GHz? What is the net data rate achievable if a total of 120 wavelengths are
multiplexed?
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3. (5 points) Suppose that a link between two optical hubs has 20 repeaters. Suppose that the probability
that a repeater fails during a year is 0.005 and that repeaters fafl independently of each other. What is the
probability that the link does not fail at all over 10 years.
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c 3 x io rn/s (in free space), c = 2 x 108 rn/s (in media), 1 urn = i0 m, 1 ms = i0 s, 1 0Hz = i0 Hz

lo ‘ —— logx
C = Wlog2(1+ SNR)

y=fxdx= c=(b2_a2)/2,y=fx2dx= -=(b—a)/3

y(t) = ao + aj, cos(27rfo . k t) + D bk sin(2irfo . k t)

fo = 4, ao = ÷ f y(t)dt, ak = j’ y(t) . cos(2irfo k t)dt, bk = 10T y(t) . sin(27rfo k t)dt
SNR [dBl = 10 log(SNR), SNR [dBj = 6m — 10 1og(3a/V2),cr = 2/12

F{rect(t/T)} = Tsinc(fT) = Tsin(irfT)/irfT
.F{sinc(t/T)} = Trect(fT)
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