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[10] Question 1:
(a) Under what conditionsis the use of aroot-raised-cosine filter optimum?

(b) What is the maximum symbol-rate that can be used when the channel is bandlimited to
100kHz and 25% excess bandwidth is used?
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[10] Question 1: (cont’d)
(c) Derive the crest factor (i.e. peak-to-rmsratio) for auniformly distributed random signal?

(d) What isthe capacity of a IMHz flat channel with additive white noise such that the SNR
equals 30 dB?
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[10] Question 2:

Consider a partial-response system which can be modelled as 1+D (or 1+z%) encoded.
(a) Draw the transmit trellis for such a system when theinput signal is+1 or -1.

(b) Show thereceive trellis and all the state and branch metrics assuming the initial state
valueis-1andthereceivesigna is: -0.10.2-1.9-21110.10.118
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[10] Question 2: (cont’d)
(c) Discuss how the difference metric algorithm would operate in this 1+D case.
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[10] Question 3:
(a) Explain how a decision feedback equalizer would deal with alarge sinusoidal interferer
(use an example and diagrams). What are the drawbacks to this method when dealing with
thisinterference?

(b) Why isatransposed FIR filter sometimes used in the feedback equalizer of a DFE?
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[10] Question 3: (cont’d)
(c) How would aDMT system deal with asimilar sinusoidal interferer? What are the draw-
backs to this method when dealing with this interference?

(d) Explain what a cyclic prefix isand why itisused inaDMT system.
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[10] Question 4:
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(a) Show how to obtain the gradient signal for G, . Notethat G; occursin 2 locationsin the
filter (they should track each other and have one update equation).
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[10] Question 4: (cont’d)
(b) In an all analog adaptive system, there isaworst case offset of 200mV on the gradient
signal, aworst case offset of 100mV on the error signal and aworst case input offset of
75mV in the integrator (used for adaptation). Assuming that the error signal and gradient
signals are each 1V rms, what is the worst case correlation after adaptation (use a normal-
ized correlation coefficient such that it goes between +1 and -1 with O being uncorrelated).
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