EE3101 Tutorial 5 Solutions

(1) (a) symbol rate = 100 MSymbol/s, i.e. BW=100M/2=50MHz
(b) symbol rate = 140/log,16 = 35 MSymbol/s, i.e. BW=35M/2=17.5MHz

(2) (a) 6dB bandwidth is the minimum Nyquist bandwidth = 45/2=22.5MHz
(b) 100% power bandwidth = 22.5x(1+0.3)MHz = 29.25MHz.
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(a) On-Off Keying
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P of unipolar NRZ is (Section 1.2.1): A4Tb Sa *( ZﬂgTb Y+ao(f)
where “a” is a constant, i.e.
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(b) BPSK
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P, of Bipolar NRZ is (Section 1.2.2): AT [Sa*( 5 IR
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(c) QPSK

The required P,(f) is equivalent to adding 2 BPSK spectrum together. Since the spectrum of
the 2 BPSK are identical and the 2 BPSK signals are uncorrelated and orthogonal, the final
P.(f) is equivalent to the summation of the two BPSK spectrum with T = 2T, {Ty, is the bit
duration}, i.e.
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