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(a)Q1

(b)
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Define the terms of:

(i) Payload
(ii) Precision

(4 marks)

lllustrate the comparison between robot wrist and human hand.

(6 marks)

In indusfiial control system, an achrator is a hardware device that converts

a contoller', "or-.ld 
signal into a change in physical parameter' Each

actuator is controlled and driven by a contoller'

(i) List three (3) types of actuator'

(3 marks)

(ii)Summarizetheadvantagesanddisadvantagesforeachtype.

(7 marks)

ComparethedifferencesbetweenSCARAandsphericalrobotbasedon
the following characteristics:

(D Axes motion.

iiil The work envelope from swing view'

(iii The abitity to reach around obstacle'

(ll marks)

The most commonly used electric drives in robotics are DC servo motor'

AC servo moror *.iSlpp"imotor. List three (3) features for each electric

drive mentioned. (9 marks)

Automated manufacturing systems can be classified into three (3) basic

types.

(i) State the ttree (3) basic types of automated manufacturing

(c)

Q2 (a)

(b)

Q3 (a)

2

svstems. (3 marks)



(b)
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(iD Briefly explain the production rates for each automation types.

(9 marks)

Recommend the type of automations of the following products. You may

explain the reason and illustrate the appropriate figure to support the

explanation.

(i) Ball point pen
(ii) Television
(iii) Truck

(8 marks)

The concept of automated system can be applied to various levels of factory

operation.

(a) Locate five (5) hierarchy level of automation'

(10 marks)

(b) Briefly, describe each of them.

(5 marks)

(c) Give example for each level of automation'

(5 marks)

Q4

Qs (a)

o)

Illustrate the basic components of Programmable Logic Contoller (PLC)'

(5 marks)

In the Figure Q5(b), a tank will be fitled with two chemicals, mixed, and

then drained. When the Start button is pressed, 
-me ntgfaq "ttt t9tt

Pumpl.Pumplrunsfor5seconds,fillingthetarrkwiththefirst
chemical,thenshutsoff.TheprogamthenstartsPump2tofillsthetank
with second chemical until float ,iitrh is tiggered. After Pump 2 rhlt oq

the program starts the mixer motor to mixJJthese two chemicals for 60

seconds. The prograrn tt 
"r, 

op"n, the drain valve and starts Pump 3' Pump

3 shuts off after g seconds and the process stops. A manual Stop switch is

also available in the system'
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(i) Identiff the input and output of this system.

(ii) Describe the production process flow by motion diagram'

(iii) Illushate the PLC ladder dia,gam programming.

(15 marks)

Q6 (a) Define numerical control.

(5 marks)

o) List all the component of operational numerical control systems'

(3 marks)

(c) From Q6(b), describe the function of each components'

(6 marks)

(d) Numerical control (NC) technology has been applied to a wide variety of

operations. Illustrate rwo (2) tindJlf application that used NC technology'

(6 marks)

Q7 (a) Explain each of the terminology below;

(i) Safeguards

iiil Guards/ Baniers Guards

iiiil Personal Protective Equipment 
(6 marks)

(b) Presence-sensing Devices is a type of safeguards'

(i) Give two (2) examples-of these devices'

iitl Describe the nrnctionArty for each of them'

(10 marks)

(c)Differentiatebetweensafetyinterlocksandpowerinterlocking.

4

(4 marks)
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