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1. Please tead the instructions given in the question paper CAREFULLY.
2. This question paper is printed on both sides of the paper.
3. Please write your answers on the answer booklet provided.

4. Answer should be written in blue or black ink except for sketching, graphic and
illustration.

5. This question paper consists of TWO (2) sections. Section A and B. Answer all
questions in Section A. For Section B, answer TWO (2) question only.

6. Answer all questions in English.

THERE ARE 8 PAGES OF QUESTIONS, EXCLUDING THIS PAGE.
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" SECTION-A (Total: 60 marks)

INSTRUCTION: Answer ALL questions.
Please use the answer booklet provided.

Question 1

(a) Explain in detail how automation arise. Draw the block diagram and give an example

for each block.

- (6 marks)
(b) - Staté two (2) advantages of automation
: : (2 marks)
(c) .-Give two (2) reasdons for not automating
(2 marks)
(d) ° Differentiate between the human strength and machine strength
(2 marks)

(e) Give dwo (2) examples of automated system application for each of the following

environment:

~
\

i. Service environment
ii. Commercial environment

(4 marks)
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" Question-2

(@) State all the five (5) elements in a feedback control system.
(3 marks)
(b) State and draw waveforms for three (3) types of signals produce by sensor.
l (6 marks)

(c) . Define hardware and software. -
(2 marks)

-

(d) - E.Iement( A. takes the temperature signal and transforms it to resistance signal,
element B transform the resistance signals into current signal, and element C
_ transform the, current signal into a display movement of a pointer across a scale.

. Befine element A B, and C. lllustrate your answer using a block diagram
(6 marks)

Question 3
a ‘ »

(a) Pneumatic cylinder and electric motor are example of commonly used actuators in
industrial application

i. State the type of motion generates by pneumatic cylinder and electric motor

(2 marks)
ii. State two (2) example for pneumatic cylinder and electric motor
(4 marks)
(b) Define the basic fl;n‘c«:tions of controller in the field of signal processing
(3 marks)
(c) Give three (3) advantages of using PLC as a controller compared to
electromechanical controls
(3 marks)
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* Question.4

(a) Dominating reset is one of the memory functions for electrical signal processing.

i State the other name of memory function for electrical signal processing

Y

(2 marks)
i. Draw the circuit for dominating reset
(2 marks)
ii. - Explain briefly the operation of ‘Dominating Reset’ circuit
) (2 marks)
(b) . Compléie the truth table in Table 1 for each type of logic function.
- . Table 1: Truth Table
- a | b |[X=a+b| Y=a'b | Z=X+Y
b ) 0 0 ]
o 0 1
1+ 0
1 1
OR AND OR
) N function function function
(6 marks)

(c) State one (1) valve that have pneumatic OR element. Draw the valve symbol.
(3 marks)
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SECTION B (Total: 40 marks)

INSTRUCTION: Answer TWO questions only.

Please use the answer booklet provided.

Question 5

 (a) Figure 1 shows a sketch of part drilling station where a simple drilling operation
~requires the drill press to turn on only if there is a part present and the operator
has one hand on each of the start switches. This precaution will ensure that the
operator’s ﬁands are not in the way of the drill.

PB1 PB2

- s d Ty —~T
- - Drill motor (%f

]

.

Switches

|
!

N ’V Part sensor
-

Figure 1: Sketch of Drilling Process

i List ‘down all the Input and Output devices, pre actuators, actuators and

processor that used in the system
(4 marks)

ii. Explain the function of the system and illustrate your answer by using a block
diagram.
(6 marks)

(b) The concept of flexible manufacturing system (FMS) is applicable to a variety

of manufacturing operations and most widely applied in machining operations.
i State four (4) basic components of typical FMS?

(4 marks)
ii. List two (2) advantages of FMS implementation
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(2 marks)

" (c) A €IM comprise of LEVEL 1, 2, 3, and 4 as shown in Figure 2. Identify each levels of
hierarchy in an automated factory

LEVEL 1

(4 marks)

- &

I Machine l

T Machin?l

I Machine ] LMachine ]

Machinery ard Processus
Iput Output Interfacing

Question 6 .

Figure 2: Hierarchy in an automated factory

(a) A strain gauge in Figure 3 is used to measure a force of a system. A conditional

circuit IS built to convert the resistance value from the strain gauge to voltage.

Calculate the voltage output from the bridge circuit if the resistance value of the strain
gauge is 50 Q. Voltage supply VA = 12V

Strain
gauge

|

o
\\/<

1202

T VA=12V

Voltmeter
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(b) Sensor $1 and S2 are used in bottling workstation to detect presence of cap and

liquid as shown in Figure 4. Based of figure below answer the following questions

- »

i State t‘he most suitable sensor for S1 and S2
- , - (2 marks)
ii. Explain why'you choose those sensors

h . i ) . (4 marks)
(c) ~ State five (5) types of sensor detection in automated system '

(5 marks)

(d) §tate two (2) example of Wheatstone bridge application in industrial environment
(4 marks)
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Question 7

(a) Figure 5 shows a PLC structure/hardware. Based on figure below answer the

following questions

Power Supply Unit I

AC Power Supply Unit (18 W), Input Units
AC Power Supply Unit {30 W) with 24- VDC

service power supply,_ DC-input type:
1BM PCIAT of DC Power Supply Unit (30 W) {8/16/32 paints}
compatible ~ W W = AC-Input type: (8 pts.}

Contact-ouiput type:

= | ] =

{8-0116 points)
E;ﬂ Transistor-output type:
{8/16/32 points}
__—l 1 Triac-output ltype:

Ladder Support Saftware, - | T e (8 points)
i gt High-speed Counter [Dedicated /O Units]

Peripherat pulse output -
- -
port Absalute Encoder B7A Interface Unil,
interface O Link Unit, etc.
b Analog selling .
Persanal camputer
1:1 RS-2320
. ) Host Link ol Bar Code Reader
Programming Console

N ~ l
m CQM‘I

Figure 5: PLC Structure/Hardware

i. © " APLC is an electronic control with a defined internal organization. Name the

four basic components that incorporates with PLC
(4 marks)

ii. Define briefly the four basic components in PLC
(4 marks)
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* (b) ~Figure 6 show a 4/2 Way valve pneumatic pre-actuator. Based on this‘figure

answer the following questions

L. Define what is pneumatic pre-actuator

\ (2 marks)
ii. Briefly explain the operation of a 4/2 way valve
' (3 marks)
iii. Draw the symbol
(2 marks)
_iv. State five (5) categories of pneumatic pre-actuator
(5 marks)

Figure 6: 4/2 Way Valve

END OF QUESTIONS
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