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Q1

Q2

(a) In digital signal processing technique, an analog signal must not only be sampled in
time but also quantized the signal amplitudes to a finite set of values. Based on this
quantization technique, define the following term:

(1) Quantization signal to noise ratio
(i)  Dynamic range
(ii1)  Quantization step size
(5 Marks)

(b) Based on fact that all discrete signals can be separated into even and odd part,

discuss on this fact using mathematical approach.
(10 Marks)

(c) A digital signal processing engineer has designed a system as shown in Figure
Q1(c). Calculate output signal of the system if input signal of the system is given as:

[l
a(n) = {1,—1,3,4,—36)
(10 Marks)

Digital filter is a system used to compress any unwanted component in a signal. In digital
signal processing technique, FIR filter can be designed with linear phase, hence no phase
distortions occur. Referring to FIR filter design technique,

(a) Design a low pass FIR digital filter using a sampling frequency of 10 Hz with a cut-
off frequency of 2 Hz. In this filter design, consider to use Hamming window and set

the filter length, n = 5.
(10 marks)

4
(b) Consider a digital signal, x(n) = { M1, M4, 5, M5, —2} where M. M4 and M5 are
based on your matrix number. Calculate the output signal of the FIR filter system
designed in Q2(a).
(15 marks)

NOTE: if your matrix number is CE123456, then M1=1, M2=2, M3=3, M4=4, M5=5 and
Mé6=6
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Q3

Q4

Analysis of a system in frequency domain can be made in z-plane representation. As an

U
electronic engineer, you have been given a system as, h(n) = {1,—1,0,—1,2}. Analyse the
given system using z-transform technique. Show the magnitude and phase response and

determine the stability of the system.
(25 marks)

Implementation of an IIR filter in digital signal processing technique yield a much smaller
filter order for a given application. Considering to this advantage,

(a) Design an IIR high pass filter with cut-off frequency at 2 Hz using sampling
frequency of 10 Hz. The filter order should be 5 and the window used is Boxcar

window.
(10 marks)

U

(b) Consider a digital signal, x(n) = { M1, M4,5, M5, —2} where M/. M4 and M5 are

based on your matrix number. Calculate the output signal of the IIR filter system
designed in Q4(a).

(15 marks)

NOTE: if your matrix number is CE123456, then M1=1, M2=2, M3=3, M4=4, M5=5 and
M6=6

- END OF QUESTIONS -
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