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D) The line e Miciency comnor be predicted by just Incrasing
withoui increasing the handling systoms umts
£} The line efficiency &+ related 1o the piher Baiors
area
indicates & probicm
(53 1f & storage buffer i nearty always cmypty o aeardy alvays full, this
that 1s: "
AYA syter refuabeling
H) Provessing techmodagy - cuiting ool rechnohgy spoads and feods,
C) Line batancing
DR +C
{‘_ﬁ)\“ ol the above

(6} One o the following sewrences is ineermoce shout wulti-ssativn sssoobly maching oF fmes

A) Faster evele mate ™
B More operations possihle
€3 Moro complex asmcimbly design io procabde me be hoamdied

D) Suited to robotic asserhhy
Ll"i C+DN) :

(7 The group leshirlogy (G s

I:} Itisa manulacturing LTI RSV
e Similanties o z i
(‘: : ‘i.h::‘l;;\ MUONE Parts peemit tem 1o he Chasalred o grog echanaliog
2 pant Simlaniie X i .
N Thes by witlizing sl pressesses s womaking b peodhveee e

LEas¢\

(B) Cellular I NG i

) Tmiplemenied By manual Ge WO kot
B) Organieing the production §
ol cermin poan fanilios.

) Applivation of growup vechnvolopy ings ARG W hetankoi, sonkonations, o Vi
SIE processes ane groupad togeties

IDVA + R
E) Al of the above

TS oo v Dvet Vg Selln Waan spechalies bn prosiveah

(9} Cellular manuthoturing are most applicable when:
A) The plant uses batch production and process wpe layoul
1) The plant uses mixed production and process e i,
C) The parts can be grouped into pan Tamilies.
INA+C
EYB+C

(10) The main difference between cellular and flexible manutiering is:
A) Flexible manutheturing is o highly amomatic cellular manufaciaring svsiem
1) Flexible manuthciuring can produce several pan funilies, while cellnlar muanu
can only produse a part Gunily or & 'Ilmil.ml_r,r.u.:c of pant Tamities
C) Celhular manufbelanng s a special case of process tpe Tavout, white Rexibk
manufaciuing is based ona hvbnd process = produet fayou,
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Section K
e o
oose the correct answer for the following mu'ﬂiplc—choice questions:

Q1 (30m arks) Ch

(1) An automated production line 1s:
A) Consisting of multiple workstations that are automated.
B)A variable routing manul

C) Is including a work handling s

DYA +C
E) All of the above

acturing system.
jon to the next.

ystem that transfers parts from one stal

le nme

CYyEC
k ol ‘1'-l.r‘l=-

increase
L (s}

be stored 10
O Prov 1de a ban

(2)A storage buffer is:
A) A location ina prm‘lucii
B) A location inaf
supply the line
C) A location ina prmluctiun 1

of station breakdowns

D)A+B

E) B+ (&
ons that must be accmnpli:-‘.h

ere ]T.li"l s can

on line wh
can

on line where parts be collected

yroducti
Y srored O reduce (he effect

ine where parts can be temporaril

ed to operate an automated

3) The three basic control funct
pruduction line: : d
any faults 10 {he workstations OF

A) Sclf‘—{liagnusis

handling system.

B) Sequence control 10 €
associated workstations

C) Safety monitoring and

DB+ C

E) All of the above

an automated pmductiun line \ncreases:
number of stations increases.
flected because each additional station needs additional

so in overall efficiency 18 unaffected.
additional station increases the prob

(
in order 10 safely and adequately preparc
pordinale the sequence of actions of the (ransfer system and

quality control

ytion on

of workst:
eases as the

4) As the num ber «
A) The line effi
B) The line effic
operating costs
C) The line efficien

a line stop.

ciency Incr
jency 1s und
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B A Tlexible mianudnctirin
Iru:' 400 moTe stitions,

@3’_‘.[} A

b :':;;’.ﬂ'“:'. differenct between s dedicated FMS and a random-order FMS is;
B) A n::‘}:.]::cd ir“,“ designed 10 produce a fimited variety of pan styles.
e ml:r!mn-;:d: L::i: i designed o produce it wide virien of pan styles,
J-":igc o 5-is more Nexible and.is more approprinie whet the part fanily i
l?_l'ﬂ.'-'*- C
Ey Al of the above,

i el has 2 or 3 sutions, whilts a fexible manufscturing 5y$em

EE2) The main differenice botween @ pesimbly decipn and product design is:
Ad Assembly desipn i less complex than product dvmsn. =
E.t,} Assembly design consumes around 6576 of the product degiyn costs..
Cy Assembly design consists at lgast oftwn paris while product design consist of siople
A ED #
F)y B

13) The feed rate in the CHE machine is:
AJ The distanee, which the cutting 1ol goes mag--wmplummtinﬁﬂdh;
B) The velocity at which the cufter ts advanced apainstihe workpieee.
r_; ; Itis 'r:ncusurcd in cithier inch per revolution or millimesers per sevolision,
COAFC) ! - '

EIBE+ L
14) The man dqifference between the CNC machine and the industrial fobat =
Ay Industrial robot cin be utilized both in manufaciiiring a6 in assembly,
machine is o computer-ased manufacturing moching. . e
B} The degree of fréedom (DXOF) for the Endisigial ol 15 pore o it of the Cﬂf"
machine
) The machine ool envelipe
envelope for the CNC machine.
DA+
I-ﬁ_l'l_.-\il of the above ——>

for the Tndusitrial robt i msch argey han Ui sz 1ol

r % itk ing oy B
&) The difference between fixed routing and wirable routing, 8 at
arkstations 157 .
ted for high Vv plumie pr wrd!

wEd Tnang is el

consisting of multiple w cducton; wiile &

A) Varishle mouting is suf pied
1 can g
volume production. M of it 5
B : fap I:nuung. b }fnns]mﬁai“ﬂ:m:;“ugh e SN ﬁ’-‘ﬁumu'; OERSTANITS- in
l cari bile TOuting. the Work WO i Y T the S o sagpannee 01 Sk e ANETRES:
b fixed voun the work units always e ; of different BT SEH natd
g ixed routing; the s it A vanery = e Tt
el " P ML A0 anspored HEEC file vananie AT, 1
qariable e, Work U i, e 1
"r-_”hlj . '11“: i< suited for Tow volume produchos
3} Fixed routing

A
different product production-
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~ Messenger now

B Bt i the most flexible sl tarig Sysienm.

¥ Econpmically, the Ieast & ol avement ol Al pramuiaciuing gyl
D) Eor Highquaitities, it results in thie st oSt pel it F'“'dm"ﬂ"
Ej It requires the shortest amoimt of e o implenvant
(23 ) Enablers that aré requirad for unatended epeaton ol minedmedsd '=‘“F“‘.'"““:d i
cell nne: i

AJA parts storipe sulEysiem and a supply, of part
1) Avpomiatic handliing of workparts batween the SraEe sy
C) 'U_«'-::rl-, wriit identilizanon.

By A

EpAa+B

eomtinisous Gpreratia:

10 petmit L
2R i the mrachins

Henl &

(24 A machifing cenier is: I ;
A) Capable of performing multipte michiningHperations ofa work pat in an e,
B) It is NG machine that i under NC program sontril. =
) It 15 on eximple sbout the application of mdtifunsien smﬁti_m-mmﬁ!s‘] eell.
DAt B i
Ey Al of the above

(25) The main features of e (NG machiniiz center:
Ay Automatie handling and pozitioning o the wark part.
13} Operaiing unatiended for one work eyele.
C) Automatic wol-chanyer, )
Dya +C
Ey Al af the above

{263 A nachine clusier is:
AY Tawo or mare UNC muchings working together "
B) A collection of machines (o are londed nnd nuntoaded manusily,
3 Al collection of Do O mone mpchines that are synchirnnously producing parts oF

products
D+ C
(FA+EC
25 () vidn Tor geriam pat

= 5[ min.

e

pned cycle nme

p fras o program 3 0
b unn

& A CNC mechining conle
nd lond 2 Simrving wor

time 1o unload the finished part &
; : ABie
are done dircelly onlo the machine 1ol table .1::.:.'|. U AAEYTY
hourly produchon ke

and unloading ;
e, whil 15 the

73 If loading :
exisis ol the miachin

slomge capacity
A) 8.0 po hr

13 4.0 pefhr

C) 1.0 ['rc-'l:u'

) 2.0 pehe-

) Cannot be dete

mined,
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(163 A pallet fixture i work trasport in 8 manpfrctansg Systenn s
A) A Gisturing sysem that o iTitate the plocoment of the product| o Hhe
the excapenient of the product from the worksiation

B) A ounual handling svetem they has many configurations, cireulan,
indexing 1able depends on (he cupaeity reguired by the maniaturing vs8

C3A work holder that is dexipned 10 be transporied by the inaterial handling sysici.

mB+C i

E} AL of the above

kst

(17) Factors that can be wsed 1o classity manifacturing systens are:
A} Product volume aed variety
B) Procésses that are performed in the mimutadmunng syReme, in e ol thes
or manufcunng) and minber,
"} Murnber of workstations, type { automatic o mamml) and their lvout.
DjAa+C
EYAI of the abovas!

e 1L&a¢F“bL?

(18} The relation between manning level and sutoemation Jevel in a maniiacuring Sysem i
A) Directly ‘correlated to cach other. .
B) The number of workers reguined 1o operate the manafctyring system tonds 1o be Feruced

a% the level of nutomation increases
C) Inverselv correlated to cach other, ] b
23 1e 5 o direet relation, as number of worksations mm the mumiber of wc'l!':?ﬂ Operang
these satons will incroace as well. 1
E}YB +1C

{19) The cages of pan or product vanety in manufashunng Syshems ane . .
A) Soft variety (batch model) amd hard variety (rmixed model) and no '.wwl,)‘ﬂ,}_mﬂ: HH!H]
B) Safl variety (mixed modeld and hard variety (barch nuedsl) and ne variety finglemooet)
T} Hard variety, (mixed model) and sofl vanety (batch model) and High volume '
1) Hand variety and soft varicty.
E)yc+D
{203 The capahilities that a manuincturing t‘,'_klum THUSE PoEsss in arder o e Tiexile are:
A) The ability 1o be adaptable in terms ol h_-.m!w.nrc and sofusare
B1 To be able to identify different work units
() The ahility 10 changeover .;:’ppcmt'm,: EnEITUCTIONS
D) The ability to changeaver of the physical setup.

EYA+ B
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i ch of the following s | £1 nis e b
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mB+C
FDA+C
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|
ds single $nl100 manaal et

woqrect regar I "
S e o 30 install and
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4y of the following ; L ope
{22) Which ol I v it s the easiest ¥ 7 Let
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-rh A anlomaric pallel elianger 2o that wileating and fomidinge € i
B TRl o It aooiticr p amil e répEr TR (RLRLERTES = F
Prodluction rape'r

(28X IFthe muachine L)y
secomplished while l
wha 15 thie houely
Ay2 35 pey
BY 1255 poihr

£)3.25 pedhr
B) 245 pe/hy
Ey4.50 pedir

Facis it o parts SIREs it

(29311 the i I
JLthe mochine ool has an automaiic pallet elnnper that et i
he wotal cy¥Cle

Il_th"":": Gpacity is 12 parts, and the repositioning time = 30 sec, whot are 1
LHEFE

AJ 200 mindpe

B) 25.5 mifvpe

C) 30.0 min/pe

Dy L0 minfpe

E) Cannot be determined

(30) How long does it takes to perform the Toading and unloading of the 12 pants by the h'-""""‘t“
worker, and what is the time the machine can opérate unatiended between pans Changes
A) Time to losdfunlpad = 60 min, UT = 4,1 hr
B) Time to load/unload = 40 min, UT=4,1 hr

C) Time 1o logd/unload = 640 min, LT = 2.1 hr

D) Time to Joad/unload = 120'min, UT = 8.2 hr

E) Time to load/unload = 30 min, UT =2.05 hr

Q2)(6 marks)

A. During calibration, an Iron/Constantan thermocouple is zeroed (set 10 emit 2 zéro vollage) &l
0°C. At 750°C, it emits a voltage of 38.8 mVY. A linear oulput/input relationship exisis
between 0%Cand 7307C. Determine: -5 g = CRVAS

(1) The transfer function of the thermocouple and 3
(b) The temperture corresponding 1o a voltage output of 29.6 mV.

g= Ciws ©24.6= 2=
223 =0+ 0™ ¥ S<5a2.53C)

5 ( o

%_‘;-71.3 = ‘%So_l_"'.

( = 0038 5 <00 25H
automobile alarm circuit used 1o detect centain undesirable conditions. A three switches

sed 1o indicate the status of the door by the driver's seat, the ignition, and the headlights
ctively. Design the logic circuit with these three switches as mputs so that the alarm wil

L W B -
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, Rtfl:rllu Figure 1. In a simple copy machine, a smpsigna@iswhc enerated to stop the
-maching operation an indicator{figh} whenever citmfgﬂic'fdllﬂwing conditions
exisis: = L il

(1) There is no paper in the paper feeder tray; or

(2) The two switches in the paper path are activated, indicating a jam in the paper path.

‘presence of paper in the feeder tray is indicated by a HIGH at logic signal P.
 of the switches produce logic signal (Q and R) that goes HIGH when there is a jam in the

s the logic function that represents the output signal S for the stated conditions?
he logic circuit to produce a HIGH at output signal S for the stated conditions.

n(2) design the ladder diagram for the logic circuit.

n (2) redesign the logic circuit by only using NAND gates. 'I>ﬂ
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(A)Electrical power drivers that work as muscles in the control inn;f. +

(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 altermative form.
‘@ B-C

(7) An example of rolany.aciuator is:
@) Hydraulic piston.
S

B) AC motor.
iy
- (D) ic solenoid.
= =

" _[ﬁ} The main difference between servomotor and stepper motor is;

—:.'_ (A} Stepper motor can drive lower torque than servomotor. ‘ _
AB) Open loop control is required to control stepper motor, while closed loop control is
reguired 1o control servomotor, ' |

(C) Stepper motor is actuated by a digital signal while servomofor is actuated by analogue
N, signal.

X B+C,

- o ns
mwtor has a step angle of 1.5 degree. Determine number of steps required for the

e

10 revolutions. o2 g eun® C“*”
e e i N el
- |I
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Ql (10 marks) Choose the correct answer for the following multiple-choice questions:

4
\'f N
(1) Upﬂn—[-mp Control System is used for: N
A)Mainly in ON/OST controj
B) Mainly in the indoor contro] Systems.
C) When the act

Ons performed by the controller
JED

are simple—
All of the above.

(2) The main diﬂ"gr_m_cc between Smart and tradi

_ ional manufacturing s Ystems js:
A) The structure oft lradi!funai'manufactu Ing sy i
\ the traditiona] Ones.

s¥stems have high adaptability ang responsiveness o an ¥ changes
10 the product ang Production nvironment thay the traditipng] ones.
o) Traditiona) manufau.mring SYStems are more reliable than SMart ones.
D) Sman Manufacturing sysiems 4re Using up-to-date high technology More than traditiona]
ones.
.(3 ) ;la::ch of the following Many I"actunng aulomation levels pi'id'{': tion !} S¢ hEdu[i_ng IS taking
A) Factory leve],
: Enterprise Jeve;.

€) Plant leve.
D) Device level.

(4) Programmabje Atomation jg More dtSirabI;: fors
{A}Manuﬁwll.rriﬁg SYstems thay need b
Eha"ﬁﬂ in the mﬂlu&clul'ing envj

igh fexipg: S
: mmw::u Y e being highly p
(B) Mmufmmng Systems (hy, needs
\] (C) Manufactyri

NSive 14 th
= 1 Eh bih‘!'l' [ Co 3
All of the abEL o ik high ih‘ti " rapi Markep ch
Ye. ! 4 = ¥
- ' With Fmdlll:l"s "LafiE[y anges
(8) Wioederio have s bigh o '
(A) Fixed automatiop * e fecommen Wpe of.,
(B) ngrumaubh Suomagigy, Ut atiop, 10 be
(C) Flexible AUlomation, Used
(6) Anactuator is:

-
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he | X0 (start button) will be ON when START is pressed. YO will be ON and latched.
will be opened for infusing liquid A until the level reaches the low-level set

hw float Xi. '
ches the low-level float sensor. Y1 will be ON and latched,

&
-

infusing liquid B until the level reaches the high-level float

the level reaches the high-level float sensor. Y3 will be ON and
€ mixer. Also, timer TO will be activated and start 1o count for 60

F, and the mixer motor Y3 will

in out of the container.

€ activated and start 1o count for 120 sec. After 120 sec, T1

The draining process will be stopped.  ~
' OP button X .ﬂ.'l'l‘leNCcnn!acl}(lﬁwillbe

stop working. Y2 will be ON and






