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Determine whether or not each of the following signals is periodic. If the signal is periodic, determine its
fundamental period.

(a) x[n]zei(51t/2)n+ ei(37r/5)n. (5%)
(b) x(£)=3cos(5¢-n/4). (5%)

The sinusoidal signal x(£)=4cos(w,t+0)
(a) Please calculate the average power. (5%)
(b) Please calculate the autocorrelation function, R.(1). (5%)

Let x(f)= ia(f_nﬂ),forﬁFlOkHz.

n=-2
(@) Sketch X(#). (5%)
(b) Find x(¥), the inverse Fourier transform of X(f). (5%)

For the five channels that have the frequency respones as given:
O mw=d-e @ H,(w) = an? | @) f, () = 2.4. 2
(iv) H,(w)=| Aw| e (V) Hy(w)=A4/2- /"2 (A is costant)

(a) Choose the systems that are all-pass system. (4%)

(b) Choose the systems that have costant envelope delay. (4%)

(c) Choose the systems that have costant group delay. (4%)

(d) Choose the systems that have costant phase delay. (4%)
(e) Choose the systems that are transmission distortionless. (4%)

Given a filter with frequency reponse function H(f)=5/ [4+/(27f)]
(a) Determine the magnitude response of H(f). (5%)

(b) If an input has Fourier transform X(f)=N,/2, is applied to the filter, then obtain the energy spectral
density of the output. (5%)

An FM modulator has output 5, () = 4c os[2nfc t42nf, I’ m(a)da} if £=2000 Hz, f;=14 Hz/V, and

m()=5cos(20mr).
(a) What is the peak frequemncy deviation? (5%)
(b) What is the modulation index? (5%) =~ =

The message signal, m(f), has the spectrum as shown in right
(a) Please sketch the spectrum of the corresponding Double-sideband
modulation, that is s(f}=Am(f) cos2nf.t. (5%)
(b) Please sketch the spectrum of the corresponding AM signal, that is
s(E)y=(A+m(?)) cos2nf.t. (5%)

For the two signal constellations shown in right,

(a) Which of these two constellations has ¢ ¢2
minimum average energy? (10%) « Vaa AL
(b) How to rearrange the constellation that has the HE PN
larger average energy to a new constellation { { 4 7 N,
that differs from another one but still has o 1 N e 22
minimum average energy? (10%) l___;_____i \\v’/
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