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10 myark 5§ Chisose the compct argwer for the following muliple-chiniee A ITTLEY TP

(1} Open-Loop Control Sy

sHem s used for:
(A Wi

1 " a
e the actions periormed by the conteoller e simple
, kﬁl Mainlvin ONAOI controd 4
. C) ."\T.'Jr.'lfjl' i the indooreontral Sysiems. %
N, B ] Aol the nhove 2
bR
(2) The mgin dif [irence beiween smnet und traditional manufaeturing svatems jo

A ) Siman mantiacturing svsterms are EISIE Lp- [
\ OIS

N\

date highteq hmology more than traditiona)

B) Traditional manuficiuring svstems are more refinble

N @, St manufacring svstems have high adaprability

" in the produce and production envirommen thin the 1

B} The strueture ofthe iraditional minufac
the triditional ones.

(33 In which of the

place:

thicn Smiart ones.
and responsiveness 1o iy changes
raditional ares.

WrinE systemis are different from the struciure of

tollpwing mantfacturing awomation fevels production scheduling is \aking

Ak Device level,

@) Plant level.
‘i L) Enterprise level

D) Factory level,

{4) Programmable aulomation is more desirable for:

ds high adaptabil ity
needs high adaptability
systems that need high flexibi
3 changes in the manufacturing environment.

/| VAIl of the above, .
(E)

(3) Inorderto have g high production variety, the recommended type of automation to be used:

(A} Flexible automation,

\“ (B) Fixed awomation,
\j 1) Programmable dutomation:
@ A+C,

(A} Manufacturing systems that nee 10 cope with rapid market's changes
to cope with product’s variety
ity for being highly TESpOnsive to the

(B) Manufacturing s vslems that
(C)7 lanufacturing




@ > take the Signals f; M the controller and prepare them for further processing:
0 take € si S from the actuators and prepare them for further p,occsﬁlng
D) To bo &nals from the sensors and prepare them for further processing:

Ost the <
value of the signals to drive the actuators.

(7 .T'he driving force ; ;
(A) Flig B N pneumatic actuators is come from:

B Electri cal energy.

Z-Ompressed air.
(D) Hydraulic energy.

(8) Which of the following is correct about solenoid:
\ Linear actuator.
(B) Electro-pneumatic or electro-magnetic actuator.
(C) A switching actuator.

4941] of the above.

(9) A stepper motor has a step angle of 2.5 degree. Determine number of steps required for the

shaft to make 25 revolutions. o~ = 360 o =25
(AY 3600. e ng=21
(B) 2500. s = MY glep @5 (360) = o0
(C) 1500. Apm = 2PX .
(D) Can’t be determined. Qqeco = nP (2:5)
(10) In 9, what pulse frequency is required for the motor to rotate at a speed of 100 rpm
(rev/min)? _
- (A)6.00 kHz. N- Gefe
(B) 3.50 kHz. b

= 6o Jeg

(C) 800 Hz. 78

(D) 12.00 kHz.

Q2 (10 marks) Answer the

o L.
L+ I b



Helerio Fgure |- g simple ¢
maching operation and encrgi;

CXERLN

oy machine, o stop signal, 505 10 be generaied 1o dtop th

-an i icaior lght whenever gither of the following cond ion

(LN Thers is no paper in the paper feedér tray: of

The twio 53

1es m the paper patly are getivated. indicating o jam in the paper path

I he presence ol paper in the feeder tray is indicated by s HIGTH: an logie
Each of Hale] LW
paper path

signal
hes produce logie signal (Qand ) that poes HIGH when ther

¢ i5ajamin the

F - i '} n TR - - i
fatas the logic function thiat represents the OUIpuL S

il 5 for the siated conditions?
i¢ circuit to produce o HIGH at output signal S for the stated
N .'t:lm.';;' on [ 2) de sign the CIFen

++ Based on {2 redesign the lowic circuit by only using NMAND pates;

conditions:

ladder diggram for the logi

L
N L3S ""\\}
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llowing counter milling.

?? (5 marks) Write the G & M code program to do the fo

i

HFBS? me position

B f! *3[— —‘-39-454—f
= ’




cal quantity iny e aligrmative Torm
that convert a comtrulier command signal into s changs in a phvsical paramoier

invers thal work: as muscles in the conirol loom

i difference between servomotor and stepper motor is

(A} Stepper mator is acmated by a digital signal while ssrvemotor is actuated by anslopue
%I TA ]
(B) Stepper motor can drive Towe lorque than servomotor
# ':"?]'}.=;'c-12 topp contrel is required 1o control stepper motor,
segljired 1o control servomotor
W A C
~1E) All of the above.

while closed lnop control is

(%) A stepper motor has a step angle of 1.5 degree. Determine number of steps required for the
: - _
shafi to make 10 revolutions r— |
{A) 3600,

£ i b Loy = 3‘ F A :l e

J 2ATHD 3 ¢ I e 7% 3

/A J'x ‘!;;_-fl_.f "k ¥4 b T
>, T 1500 #, X ST i 5 =D

ooy L - Ty : . 5 o
' (7'5]- Can’t be determined, ey Saea i N H Tl T L
I‘\_.-—"I - ! & e A LI et By

-\\ (10) In 9, what pulse frequency is required for the motor to rotate at aspeed of 100 rpm
\ {revimin)? A : ; ‘
N\J /{AY 400 H; = lec {Pw
WJ AY400 Hz. ! LV

(B) 800 Hz 4
. [ O _d=e
(C) 200 Hz. p= L= f

(D) 1200 Hz. . B
lo 7 £ o 1I 5
Q2 (10 marks) Answer the following questions, — =

Faper-
SHRGNG -
awiiches

Fig. 1
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i following timing

diagram for an indicator system with the

the ladder diagr:

Q2 (5 marks) anw -
signal and devices:

( after 3 sec delay
(Y) to be ON after a 5 sec dela (T0), and OFF
Eﬂabling the indicator (Y y

( ) -




. £ contain :
T W ey
I with liquids A and B as {Thusteaied

i

¥ (Uguid B indat)

&

STANT =0

. //__

sTOF X8

&

MG K10

¥2{Mixture Cottet )
Solenoid 3

Fig.2

1. Whe 1
n X0 (start button) will be ON when START is pressed. YO will be ON and latched,
aches the low-level set

and the valve will be opened for infusing liquid A until the level re
or. Y1 will be ON and latched,

point indicated by float sensor X1.
2. X1 will be ON when the level reaches the low-level float sens
and the valve will be opened for infusing liquid B until the level reaches the high-level float
Y3 will be ON and

sensor X2.
X2 will be ON when the level reaches the high-level float sensor.. X5
| be activated and start to count for 60

3!
activates the motor of the mixer. Also, timer TO wil
stop working. Y2 will be ON and

sec (mixing period).
4. After 60 sec, TO will be OFF, and the mixer motor Y3 will
latched, and the mixture will drain out of the container.
5 When Y2 = ON, timer T1 will be activated and start to count for 120 sec. After 120 sec, T1
will be Off and Y2 will be OFF. The draining process will be stopped. '
The NC contact X10 will be

6. When an error occurs, press EMERGENCY STOP button X10.
ON to disable all the outputs. The system will then stop running.

Draw the PLC ladder diagram for the infusing container system above.

D A iy

 Title: Industrial Automation
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(A) Electrical power drivers that work as muscles in the control loop.
(B) Devices that convert a controller command signal into a change in a physical parameter.
: (C) A transducer that changes one type of physical quantity into some alternative form.

V@ s+cC

() An example of rotary acluator is:
() Hydraviic piston.
B) AC motor.
Ly Butterily valve.
- (D) Pneumatic solenoid.

' Sod
Y = Y
(8) The main difference between servomolor and stepper motor is:

(A) Stepper motor can drive lower torque than servomotor.

#8) Open loop control is required to control stepper motor, while closed loop control is
) control servomotor.

r motor is actuated by a digital signal while servomotor is actuated by analogue

: o= ne
haﬁs.;!_nL step angle of 1.5 degree. Determine number of steps required for the
—-——'"-t.'ﬁ.”“t a’“—ﬁ—o —= s = YO° 250

> T
7

ﬁulﬁe frequency is required for the motor 1o rotate at a speed of 100 rpm
I?’ gggu)-_ _éf_?f-— o P = Q0 & 2—'#(')
ny P —

6o

Qe ¢ A ® &




n. The-o erations arc as listed below:
) ik |

1 marks) Design ladder diagram for an ove
rﬂ_}l__ﬂrg,i__nute.

%b o -
o Operat(){{presses a start button and an ALARM output i turned on for 1 minute
T\
Wﬂlinmes to allow

D
. The ALARM output is tumed off and the HEAT is
he temperature to rise to the acceptable range.

3. The CONVEYZ)L it is turned on.
X
AT will bg_ggljge_:_d off. but the

Lt the S@_P__i_ﬁéut is activated (turned off) the HE
fgr two minutes.

e PR o
| 1_#—4:3-—-\




Refer 1o Figure 15

In ;

machine g erat: 2.3 Ple ¢q A the
exists: . 2tON ang hergize Er);’ imﬂ‘d“m:' o SLop signal, §, is 1o be generated (o s‘;g’nditw“s
(1) There i Ndicator light whcncvcr‘gigm_crful‘__lhc following
0 paper
(2) The ¢ the paper L) ~
Wo sw tches in i apﬁ feeder 1m).)lqr \ Pl ) : am in the paper path. b

Th Paper pagh are activaled, indicating a jam in the p

¢ Presence . =i 3 .
oot Of th gia T 18 1 fctr a1 1o ot gy LG e there is o jom 0 the
Paper pa, P o i R 2

5 -

2) Desigp, the log
3) Based on, (2)d
4) Based on (2) r

2) .

g_ic function tha represents
IC circuit o produce a HIG

i W
onditions?
: 3 for the stated © st
¢ output signal S for onditi
g;:‘;ulzpul sfi;gnal S for the stated €

e1en the ladder diagram for the logic circuit.

c¢design the logic circuit b

e
(= (= ¥ (.?F? ) J s |
——%L 2 g % WA
LR 5

y only using NAND gates.




arks) Draw the ladder dia
1 and devices:

ling the -ndicator (Y) to be ON
by switch (X1).




LAY Electrical novwer drive

- T Whiset ik 15 rruscbes in phe contrsl loop

r]{lsn Hevioes that conver T o T . ; o T
o f:[__r;-:.-||.|:.x-;'|:L-L.r thist chisirre - GEe TR O F Pl
N, _,.-‘r = b = par-of phivs

% "‘x'l':ll i D
R Anesample of oy STTUEI iR | E-, Wy Yo v

. - | (2}
_\\ A Hydraulic piston ‘
R A moror "" VL s :

B g

(e P

(5} The main difference between servameotor and SlCpper Motor is:

A -l':r'-'.l‘.i'lx'! OrOLOr Can drive Jower 1oF e than servomnoiog

(B} Open loop. cor

rol s regiived 1o contrl SIEPpEr motor wihilie closed loop eontrol i
fequEred to coniral servamotor 3 ¥
(C) Stepper motor i€ netuated by o digital signal while servamotor is actuated by analogue
~signal.
(DR -+
ﬂ;jl:::‘n'l af the abowve

() Astepper motor has g step angle of 1.5 degrée. Detcrmane number of steps required for the |

shafl toomake 10 revolutions e = = Sl o
(A Can’t be detenmined. e = =1
(B} 1500 = i iy

ST 2900 =

(D) 3600, S

(10} In 9, what pulse frequency is required for the motor to rotate at a speed of 100 rpm
(revimin)?

N (A) 1200 Hz. T

,\‘x.\ |
”.“ .?quj' ”'/ ‘u:\ \_Il'.x
L(C) 800 He. i Y
(D) 400 Hz. ) D N
i B 2
Q2 (10 marks) Answer the tollowing questions. N .

a A
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1.

2 28

£

4.

5.

e following outputs will be activated

< HIGH (ON) and th

;11 be sent out)

When a coin is inserted, X0 1
of coffee

at the same time:
_ A timer TO will be activated forl2 _
HIGH (ON)/a_nd latch
51 ) and Jatched

- YO (paper cup outlet) will be
11 be HIGH (ON
mer 10.

- Y1 (coffee powder outlet) Wi
which is the set VW

will be poured into the container).
the hot water will be

- YO and Y1 will be HIGH (ON) for 2525
4 HIGH (ON), and 1D
Tosed LOW (OFF).

After 2 sec. Y2 (hot water outlet) will be activate V)
ne, YO and Y1 will be closed L&

poured in the container. At the same time,
certain amount Of pressure:

When the liquid in the container reaches a
: i IGH (ON)-

- A pressure sensor
- Y2 will be reset LOW (OFF)
- Timer T1 will be activated HIGH (ON) for 60 sec.
ec, which is the set value of Timer T1.
ady — made coffee out

- The agitator YB_\Eiﬂ_beﬂlﬁH—(ON) for 60 s
After 60 sec, the agitator Y3.will be 1 Low (OFF) and Y4 (there
dy —made coffee will be pouring out from

will be HIGH (ON) and latched and the rea
Y4 outlet.
paper cup completely, X1 will be LOWKOFTF) and

When the coffee is poured into the
will be reset LOW (OFF) the ready-made coffee outle will be closed.
For the system above: e dl— \

Draw the PLC ladder diagram. ' Dy

paper cup W
(a certain amount
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Ql (10 marks) Choose the correct answer for the following multiple-choice questions:

(1) Automation and control are related to each other as : }’\,\
Automation is a multi-level control, monitoring and supervising process.
B) Automation system is a special case of control system.
C) Automation and control are the same.
Control is a broad branch of automation.

(2) The three basic elements of any automation system are:
A) Controller, sensors and actuators.
B) Software, hardware and power.

@Power, control system and program of instructions.
D) B+C.

(3) Which of the following sentences is true about the automation hierarchy:
) Automation becomes more about planning and supervising as we go up from the fie
level to the company level.

(B) Automation becomes more about control as we go up from the field floor level to th
company level.

(C) Automation becomes more about planning and supervising as we go down from the
field level to the company level.

(D) All of the above

(4) In which of the foll lanufacturing automation levels process planning is taking,
A))Device level. B

im

lant level.



