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Please calculate the var1ancefand thefeavaélance based on the glven
cond1t1ons as the means of E[X;’%ﬁ =2 and E| Y] =3, the Vai_-}ii-?fanc:es Of ;-';._,_;ar[X]—S

and Var[Y]=7, and Z=X+2Y if the X and Y are s‘-ﬁ:}?atlstmally independent.

(a) Var[2X+3Y] (5%
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Please answer the follow1ng questlons”‘
(a) What 1s the power sDectral densi tof the f1 lter output (5%)‘?
(b)What 1s the auto-correlatlon functlon of the filter output (5%)7?
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receiver. Please plot out the block dlagram of the recelver that
conS1sts of two coherent detectors suppl 1ed Wl th the same 1nput Sl gnal

V. In order to 1nvest1gate the spectrum of FM 81gnal varled 1n the
amplltude and frequency of a s1nu501dal modulatlng 31gna1 we have
known the d1screte spectrum of ar FM 51gna1 48 expressed by

S(f) = --—é-*?- ZJH(B)[B(f —-f.—nf )+ 8(f+f, +nf, )] Where A. is the carrier amplitude,

B=Afl/f, is the ratio of frequency deV1at10n Af to the modulation frequency f,, £ is
the carrier frequency, and J, is the n" order Bessel function of the first kind.
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flxed amplltude (10%) |
Note: the number of signif icant side frequencies equals to 6 if B=1.

V. Based on the fol lcw1ng graph please use the sampllng thecrem tc deflne
the binary ci}e and answer the*fOIIGWIHg questzonS“accordlngly

m(t) 3 OV Note:
1.Usinguniformmidtread inthe quantizaton process.

2. Viuliscate = Vpp = 4.00—(—4.00) = 8.00(V).
3.Tg = T: samplingperiod. '
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usmg 5% bl tS scheme_ﬂ ( 10%)?
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