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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.



n. The-o erations arc as listed below:
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1 marks) Design ladder diagram for an ove
rﬂ_}l__ﬂrg,i__nute.
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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.
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Fig.l Automatic coffee maker

puts will be activated

the following out

X0 is HIGH (ON) and
be sent out)

1. When a coin is inserted,
unt of coffee

at the same time:
.- ﬁoﬂmer TO will be activated forl2
(paper cup outlet) will be HIGH (ON)and w,,d..ﬁﬂ paper cuf
e HIGH (ON) and Jatched (2 certain amo
e timer 10.

e (f:oﬁbe powder outlet) will b
will be poured into the container).
7 sec, which is the set value of the imex. =2
— e
the hot water will b

- Y0 and Y1 will be HIGH (ON) for
ctivated__HIGH (ON), and

v0 and Y1 will b&l closed LOW (OFF).

amount of pressure:

P will

2. After 2
- ;:: Z{ sec. Y2 (hot water outlet) will be a
poured in the container. At the same time,
s a certain

3% Wj:en the liquid in the container reache
- A pressure sensor i i IGH (ON).

= X;ﬂill be reset LOW (OFF)
- Timer T1 will be activated HIGH C:
or 60 sec, which 1s the set value of Timer AW\
coffee out

. - The agitator Y3_w/ill_J1e_HlﬁH—(0N) fi
: =
_ After 60 sec, the agitator Y3.will be LQMF) and Y4 ( the ready — made
_made coffee will be pouring out from

will be HIGH (ON) and latched and th
dt
Y4 outlet. iy
the paper cup completely, X1 will be LOWLOFT) anc

3 W];;an the coffee is poured into
will be reset LOW (OFF) th -
) the ready madi gofgie outlef will be closed.
C L 1

For the system above:
Draw the PLC ladder diagram.




arks) Draw the ladder dia
1 and devices:

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




