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Ql (a) Give similarity between solenoid and relay.

(3 marks)

(b) Based on Figure Ql(b):
(i) Explain the operation during de-energize and energize state.

(ii) State the functions of l5A fuse in the system.

(iii) What type of relay is shown in Figure Ql (b)'
(iv) Give four different components could be used as coil transient

suppressron across point I and point 2 and speciff it's purposed'

(14 marks)

Give two methods for improvement of solenoid construction.

With the help of diagram, explain one of the methods for

improvement of solenoid construction.

(8 marks)

(c) (i)
(ii)

Q2 (a) Figure Q2(aXi) shows the control circuit for a packaging machine' The

control cit..rii is used to detect and count the number of products being

carried out on an assembly line. When it counts five products, the circuit

energizes a solenoid. The solenoid is energized for a period of two seconds

and is then shut off, causing it to retract'
(i) Fill in A, B and C from the ladder diagram in Figure Q2(aXii) with

the proper elements and addresses.

(ii) easiA on Q2(a)(i), write the mnemonic code for the system.

(7 marks)

(b) Figure Q2(b) shows the mnemonic code for a car park system' Draw the

ladder diagram for that particular mnemonic code'

(12 marks)

(c) Figure Q2(c) shows the ladder diagram for two (2) lamps control' Explain

the condition of Lamp 1 and Lamp 2' Briefly explain:

(i) Condition 1: All the buttons are pushed'

(iD Condition 2: Allthe buttons are not pushed'

(iii) condition 3: Push button c fail to function (normally open) and push

button B is pushed.

(6 marks)
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(a) Figure Q3(aXi) and Table Q3 shows three (3) cylinders system controlled by

a main single start button (PB) and three (3) conditional sensors; A, B and C'

The process sequence is shown as below.

o All cylinders are in retract position during initial position except for

cylinder B that in extend position.(Refer Figure Q3(aXD diagram)

o Start button is pressed.

o Cylinder B retracts.
o Sensor B detects full retraction for Cylinder B'
o After 3 secs, cylinder A extends.

r Sensor A detects maximum extension for cylinder A'
o After 4 secs, cYlinder C extends.

o All system np-SplOfF when sensor C detected mar<imum extension for

cylinder C.

Based on the process sequence above:

(i) Draw a pnetrnatic diagram for cylinder B only (During De-

Energized and Energized state)'

(iDBasedfromtheladderdiagraminFigureQ3(a)(ii)'whatisthe
elements that need to be plice at A,B,C,D and E in order for the

sYstem to fi'rnction ProPerlY'

(21 marks)

(b) Figure Q3(b) shows an example of a ladder diagram using timer.

(i) State tYPe of ladder it is?

iiil If the iuaa., in Figure Q3(b) is modified. where A is placed with

0.00 input normail! ctose 6NC; contac! what type of ladder will it

be?

(4 marks)

(a) Figure Q4(aXD shows the game btvzer control system and Table Q4(a)

,ho*. the IO assignment' The requirement are as follows:

o After the host had finished with the question, the 3 players will press the

switch in front of them to fight to be first to answer the question'

o The bvzzer will sound for 10 seconds after any one of the player has

touched the switch.
o The light indicator in front of each player will light up and only reset by

host switch.

Q4
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From ladder diagram in Figure Q4(a)(ii), please fill in the box from A to E

with appropriate elements and addresses.

(13 marks)

(b) Figure Q4(bXi) and Table Q4(b) shows the PLC used to start and stop the

-otott of a segmented conveyor belt. This allows only conveyor segment

carrying an obiect to move. The position of an object is detected by a

pro*i*ity ,"nro. located next to each conveyor segment. As long as the

oUiect is within the detecting range of the proximity sensor in each conveyor

selment, that particular motor will work. If the object moves beyond the

,uig., a timei is activated for 2 seconds and the motor of that conveyor

segment will stoPs.

The operation is as follows:

o Motor 3 will alwaYs on.

o Motor 2 turns on when sensor 3 detects the object'

o Motor 2 is on until Motor I is turned on and the object is out of detection

range of sensor 2.

o Motor I tums on when sensor 2 detectthe object'

o Motor I is on until object is out of detection range of sensor 1'

From ladder diagram in Figure Q4(bXiD, please fill in the box from A to E

with appropriate elements and addresses'

(12 marks)

Q5 (a) consider the integrator circuit in Figure Q5(a). The input signal, vi to the

circuit is a 20kHz sqwre wave with 3Vp-p'

(D Sketch and label the values of the output signal'Vo'

(iDCalculatethefrequencieswherethecircuitwillstopactingasan
integrator.

(iii) if."irf, the output signal, Vo when it is not acting as an integrator and

what kind of circuit it is acting now'

(15 marks)
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(b) From Figure Q5(b), all value R and v are stated as below:

R1:2kQ" R2dkd, R3 :5kc), R4:4kQ, R5:8kc), R6:15 kcl, R7:10kf,)'

V1:1 Y,Y2:2Y.

(D Name types of Op Amp from the circuit'
(ii) Find the value for V3, V4 and V5

(10 marks)

Q6 (a) Figure Q6(a) shows one type of solenoid valve. State the type of the valve?

(b) Figure
(D

(ii)

(3 marks)

Q6(b)(D is a sYmbol for a valve.
g;;a from Figure Q6(bxi), describe the operation of the valve when

the solenoid is energi zed anddeenergized'

What does the symbol in Figure Q6(bxii) represent ?

(10 marks)

(c) A conveyor system works as follows :

A start button is used to tum on a conveyor belt A that brings bottles to a

fillingstation,sensor S1 placed at the centre of conveyor A will stop the

conveyor belt A upon deiecting the bottle. Here a valve will open for 2

seconds for filliniliquid into ttt bottt". After that the conveyor will move

again until tne ttne is sensed by sensor !2 at the end of the conveyor'

Conveyor e *itistop agu, and a solenoid is energized for 3 seconds for a

piston to push the bottle onto conveyor belt B. The process is repeated for

tther bottles until a stop switch is pressed'

(D List out the input and output devices for this system'

(ii)Drawagrafcetorsequencefunctionchartforthisproblem.

(12 marks)

- END OF QUESTION -
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,arrr.,. 
Il

EEEEI
Convey'or

Input Ifcryice

t)0000 Sensor

€tkrs
CNT O47 Product counter
TIM O(X) Solerroid energizer timet

FIGURE O2(aXi)

0.00

)

Sensorl
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CNT047
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CNTMT

I

FIGURE O2(aXii)
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Address Instruction Data

0000 LD 0.00

0001 DIFU(I3) HRl.0l
0002 LD 0.01

0003 DIFD(14) HRl.02
0004 LD HRl.0l
0005 ADD(30) HRO

#l
HRO

00M LD HRl.02

0007 SUB(3I) HRO

#l
HRO

0008 LD POn
0009 cMP(20) #30

HRO

0010 AND PEQ
001 I OUT 100.00

0012 END

FIGURE O2&)
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cytinderA(Yt) l--_-l] O $ensorltsrl

Cvlinder B ff2) | O sensorn(sz)

cytinder"r"rl [---_lt O scnsorc6rl

O 
startButton(PB)

@ 
EmergencYButton(EB)

FIGURE O3(aXi)

TABLE 03

Iffi kilial
Siate

Cvlinder A YI Sir,ete Actinl,Gl2 WaY Valve) NC

Cvlinder B Y2 Sinsle Actine (3/2 WaY Valve) NO

Cvlinder C Y3 Sinele Acting (3/2 WaY Y4l4 NC

Start
Button

PB Single Pole SPring Retum NO

Sensor A SI
-Limit 

Switch w/o latching NO

Sensor B S2 Limit Switch w/q lqrcbllg NO

Sensor C S3 Limit Switch Wo latching- NO

9
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FIGURE O3&)
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d
FIGURE O4(a)fi)

TABLE O4(a)

Plar-er I

Iryrf DEc
0{0m PBI

{xt00l m?
ttffir2 IlB3

o00CI1 RST (rr:$Ltl

fttilr tlrrtt
{}lm Buzrr
ol00l Plav6 I listtt

01002 Phvq 2listil
o1m3 Plavs 3listr
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10.01 Player 1
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z Phyer 3 R5t
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0.Bl 18.01 10.t]3 0.03
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1$.03
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FIGURE O4(aXii)
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TIGURE O4ftXi)

TABLE O4ft)

Iryr IHor*
fitroo Se.nstlr I

*mos Se.etrrr J

*{no-3 Set*ut 3

OrilF Ilvtc*
0!mo Mittr *

otffii M*urr f
srffi3 Mm*r 3
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FIGURE Q4ftXii)
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FIGURE O5(a)

FIGURE Osft)

15



DAE 32003

FINAL EXAMINATION

SEMESTER/SESSION :SEMII I2OI2I2OI3 PROGRAMME :3DAE/DAL

COURSE : INDUSTRIAL ELECTRONICS COURSE CODE : DAE 32003

1

FIGURE O6(a)
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