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1. (15%) An amplitude modulation (AM) signal is defined by
zo(t) = [A+m(t)]cos2000mt

where the message signal m(t) = cos2nt.

(a) (5%) Draw the envelope detection circuit that can be used to demodulate the
AM signal.

(b) (5%) If A=0.5, draw the waveform of z.(t).

(¢) (5%) Dtermine the output of the envelope detection circuit for the case in (b).

2. (20%) Consider the 16-QAM modulation.

- {a) (5%) Draw the block diagram of the 16-QAM modulator.
(b} (5%) Plot the signal constellation (i.e., signal space representation) of the 16-
QAM.
(c) (5%) Draw the decision boundaries of the 16-QAM on the signal constellation
diagram. :
(d) (5%) Design Gray codes for the 16-QAM signal points.

3. (15%) The carrier synchronization is important to the success of a BPSK system.

(a) (5%) What would happen to the BPSK demodulation result if the carriers
between the transmitter and the receiver are not synchronized?

(b) (5%) Name one method to achieve the carrier synchronization for the BPSK.
Plot the block diagram of your method.

(c) (5%) Explain the phase ambiguity problem in achieving the carrier synchro-
nization for the BPSK.
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