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Ql (a) Describe the meaning of Automation System.
(l marks)

Explain TIIREE (3) categories in terms of the human participation in the

processes performed by the manufacturing system.
(6 marks)

Propose THREE (3) phase of how to introduce new products that use

automation migration sftategY.

(6 marks)

Tlpe of Automation in industy depend on product variety and production

qu;ntity. Discuss the classification or types of indusftial automation and it
features' 

(r2 marks)

Q2 Pneumatic system and Hydraulic system are familiar in today industry'

Differentiate betrreen hydraulic and pneumatic automation system.
(3 marks)

Draw a simple arrangement of hydraulic power 1111it in heavy duty

indus'Y' 
(a marks)

Figrre Q2 (c) shows the basic circuit hydraulic rys!€q of a machine. List

thJ components according to a given letter. Explain the operation of the

machine worlc 
(r3 marks)

Propose X'IVE (5) advantage and disadvantage of the hydraulic system in

heaw duty industry. 
(5 marks)

(c)

(d)

(b)

(c)

(d)

(a)

(b)
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(a) Electro pneumatic system is usually used in commissioning PLC system.

Outline and explain an example of the pneumatic circuit and electrical
circuit for a process used 312 way DCV single solenoid with spring retum
and single acting cylinder. Used relay as indirect contol.

(b)

(a)

(b)

(c)

(10 marks)

A packaging labeling machine uses two double acting pneumatic

cylinders. The first cylinder extends fully and sticks the label on to a
medicine bottle when operator push holding type switch. This pneumatic

cylinder will return after the full extension is acknowledged. Then, a

second double acting cylinder will extend and push the labeled bottle
away. Develop the:

i. Sequence motion
ii. Electro pneumatic circuit
iii. Electical circuit
iv. Step displacement diagram.

(15 marks)

Describe the meaning of Prograrnmable Logic Conftol (PLC)
(2 marks)

Discuss TIIREE (3) advantage of PLC usage in industy.

(3 marks)

FigUre Q4 (c) shows an automatic packaging machine for packing ten

apples in one box. A counter use to count the number of apples. Refer the

device list as shown in the Table 4 (b), illustrate the ladder diagram

(20 marks)
@rogram control circuit) and working operation.

Table Q4 (c): Device list

Device Function

IR000.00 Start button: NO button
IR000.01 Stop button: NC button
IRO10.01 Box Sensor: to take the box when motor of an conveyor is activated

by start button
IRO10.00 Apple Sensor: conveyor with apple starts moving when a box is

detected by box sensor

IR000.42 Apple sensor: allow counter to count 10 apples

IR000.03 Box sensor: to resets cormter which is again ready to cotmt l0
apples.

CNTO1O Counter: to countthe numbers of apples depend on setting
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Q5 (a) Describe the definition of material Hmdling (ltff{) and give TWO (2)

objective.
(4 na*s)

(b) A common ry1lroach to the design of ldaterial Hadling syst€ms (MII) is
to consider a cost to be minimized. List XTVE (5) prirciples of materisl

handlingtoachievetheaperoact 
(5 ma*s)

(c) A rmit load is tb single itempickedup admoved b*rrcelrtwo locations.

hopose th st€ps tbd must be taken $'hen desip tbtmit load'
(6 madcs)

(d) Good trusportation systm in industry is mandotary to succes in
prodqction. 

-Discuss 
the trmsporfation syst€m componats for material

handlingbelow:

(l) conveyors

(ii) industial vehiclesfuuck

(iii) monorails, elevator, cranes and hoists

(w) auxiliarY

(10 marks)
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a6 (a) Robot in Mustry is frmilian to replre the humm ta* uft€n t.he is a
challeirge in prodrrction. Prropose the reasons ufiy urc need to use robot in
the packaging infusfry.

(5 mafts)

O) Table a5 O) tuws the device list used at a plmt md Figurc a6 (b)
shows a simulation automatic pckaging machine. The machine is
design€d to move a objmt ftom P5 )P7, object fion P4 )P3, object
ft,om P2 +P4 ed oUiect ftom P3) P6.

Based on tbe sqilEnce operation of one mmufrcturing cell ufiich is
contnol by tobot, develop:

(0 fre pnogrmming file of above movcm€nt (lvIB4 file)

(15 marks)

(ii) Tbe progrmming file for object back to odginal position

(5 ma*s)

TrbhAf Q): Devicelist

-EIYI) OF QIIESTToN -
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