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INSTRUCTION: Answer any FOUR (4) questions.
Please use the answer booklet provided.

Question 1

a) Analogue and digital signal is the most popular signal used in real world as
sinusoidal, tangential and cos sigmat. Differentiate SIX (6) between analogue
and digital signal. (CLO 1, C4)

(12 marks)

b) An ultrasound wave used by fisherman to measure depth sea water and locate
fish. Digital signal used on panel for user interface, converting from digital to
analogue (DAC) signal. Given sample number is 30 and complete sinusoidal
wave used for ultrasound application. Summarize by caloulate - distance
between classes per half degree used by fisherman. (CLO 1, CS)

(13 marks)
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Question 2

a) The block diagram is simplifications represent several output transfer
function. The general output transfer function is final proceés over input
function. Given output equation y(x) = 2z(x? + 2x + 3) * (2x% + 3x +
4) + (5x% + 6x + 7), interpret the full diagram based on the equation. (CLO
2,C5)

(4 marks)

b) A discrete signal or discrete-time signal is a time series consisting of a
sequence of quantities. In other words, it is a time series that is a function over
a domain of integers. Distinguish two (2) types of discrete time signal. (CLO
2, €4y
(4 marks)

c) An arbitrary sequence can be represented in time domain as weighted sum of
basic sequence and it’s delayed. Based on figure 1.0, solve the output
equation. (CLO 2, C6)
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Figure 1.0: Arbitrary sequence
(7 marks)
dy A complete cycle wave represents (), used by military for sampling high

frequency at different amplitude. Evaluate the discrete time signal v(n)
obtained by uniform sampling at a sampling rate of 100 Hz the continuous
time signal. (CLO 2, C5)

v(t) = 6 cos(60mt) + 3sin (300mnt) + 2 cos(340mt) + 4cos(500mt)
+ 10sin(660mt)
(10 marks)
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Question 3

a) In engineering, a transfer function (also known as system function or network
function and, when plotted as a graph, transfer curve) is a mathematical
representation for or to describe inputs and outputs. Interpret the transfer
function H (%), given number of sample n is 6. (CLO 3, C5)

(15 marks)

b) A parallel transfer function given by y;(x1) = x? + 2x, y,(xy) = 2x% + 3x
and y3(x3) = 3x2 + 4x, both function undergo convolution kernel process of

[‘;‘]. Distinguish output transfer function. (CLO 3, C4)

(10 marks)
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Question 4

a) Company AAA used to operate in ultrasound spot device. The ultrasound
measure complete sinusoidal wave travel to allocate fish spot used by boat.
You was assigned as an engineer to Company AAA, and required to justify
the best ultrasomic device between A and B for sampling process in

radiance/second. (CLO 4, C5)

(13 marks)
Device A Device B
Signal Type: Analog Signal Type: Analog
Travel Distance: 860m Travel Distance: 850m
Sampling time: 10 sec Sampling time: 5 sec
b) Digital electronics or digital (electronic) circuits are electronics that handle

digital signals (discrete bands of analog levels) rather than by continuous
ranges as used in analog electronics. Digital signal also used to by computer
and gererdied fioil amaiog sigial calied digital o anaiog convere. Soive i
resolution even number between bit numbers 6 to 14. (CLO 4, C4)

(12 marks)
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Question 5

a) Filter system is widely used in digital signal processing, it is functioning by
remove unwanted signal (noise). Sketch four (4) types of filtering system,
which represent hl transfer function as low frequency and h2 transfer
function as high frequency. (CLO 5, C4)

(8 marks)

1
X242x+3

and z(b) = 2x2 + 3x + 4 capable frequency at 150Hz. (CLO 5)
1) Produce output frequency for bandpass and bandstop filter. (C4)
(2 marks)

b) A set of input transfer function represent z(a) =

operated at 30Hz

11) Design bandpass and bandstop output transfer function. (C6)
(11 marks)

c) Infinite Impulse Response (IIR) filters have traditional analog counterparts
(Butterworth, Chebyshev, Elliptic, and Bessel) and can be analyzed and
synthesized using more familiar traditional filter design techniques.
Distinguish four (4) characteristic of spectral transformation of Infinite
Impuise Response (TiR ) fiiter. (CLO 5, C5)

(4 marks)

END OF EXAMINATION PAPER
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