EEE4001F: Di g|ta| S gn al Processi ng 1. (5 marks) A stable LTI system is characterised by the fahg z-transform:

Hiz) = 14272
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) (a) Sketch the magnitude of the frequency response
26 Apl’ll 2007 (b) Calculate the magnitude and the phase of the frequesppnse at /2 the sampling
frequency.
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Information

e The testis closed-book.
e This test hagour questions, totalling 20 marks.
e Answerall the questions.

e You have 45 minutes.




2. (5 marks) The following signals are defined on the intenval 0, ..., 7: 3. (5 marks) Digital audio tape (DAT) drives use a samplirgjfrency of 48 kHz. Compact
disks (CDs) usd4.1 kHz. Explain in detail how you would transfer a recordingnfra

— n — (_1\
Yl =(1/2) X2l = (=D DAT to a CD. Give reasons and quantify any required pararseter
(a) Find a closed-form expression for the 8-point DFTxgffiz].
(b) Find the 8-point DFT of;|[n].

(c) Using above results, compute the 8-point circular cartian y[n] = xy[n] ® x2[n].



4. (5 marks) Design a length-5 FIR bandpass filter with arsgntimetric impulse response
hin] (i.e. h[n] = —h[4 —n] for 0 < n < 4) satisfying the following magnitude response:

|H@/™ )| =0.5 and |H(/™?)| =1.

(Hint: calculatei[n] and note thak[2] = 0.)



