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,SectlonI (2 5 pomts for each questron)
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- Choose the best answer to replace the underlined part of the sentence

The concept of artificial intelligence has srgnlﬁcantly in recent decades.

(A) evolves (B) evolv1ng (C) evolved (D) evolutron (E) evolve ‘

The researchers concluded that theit ﬁndlngs ‘were ____ in developing new

' theones . K
' (A) mﬂuence (B) 1nﬂuent1al (C) 1nﬂuenced (D) 1nﬂuent1ally (E) mﬂuences

: oﬁ'er 1n51ght into cause-and-effect relatronshrps by demonstratlng the -

outcornes of mampulatmg partlcular factofs. S FE
(A) Oplmons (B) Experrments © Laboratones (D) Schemes E) Materlals :

The meetmg had great dlfﬁculty in developmg a consensus due to the

‘oprnrons of members

(A) tr1v1al (B) common (C) d1vergent (D) expl1c1t (E) fundamental

e The term eng1neer1ng orlglnates from the word engmeer ‘which can be traced
back the 14th century. . '
(A to (B) in () at (D) as (E) during :

- The results were and requ1red ﬁlrther 1nvest1gat10n

(A) unexpected (B) unexpectedly (C) expectatlon (D) expected (E) expectmg

‘ "H;Sc1ent1ﬁc 1nqu1ry typrcally seeks to acqurre knowledge through explanat1ons

that can help sc1ent1sts predlct the results of ﬂlture expenments

(A) overwhelmmg (B) novel O complex D) testable (E) natural

A tool 1s an Ob_] ect that enhances an 1nd1v1dual's ab111ty to features of the

" 'surroundmg env1ronment or ass1sts in performmg a partrcular task

" (A) enforce (B) boost (C) momtor (D) make (E) modlfy

' S1hcon d10x1de also known as s1hca is an oxrde of silicon w1th the chem1cal

‘ ,' formula

: _' | .'(A) 31202 (B)‘Sloz (C) S0 (D) SiDIO (E) Si0 “ :
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Modemn machrnes are 1ntr1cate systems composed of structural elements

mechamsms control components, and -for.ease of use.

(A) interfaces (B) electnc1ty (C) screens (D) techniques (E) models

'The peak in the obtalned wavelength spectrum was centered at 780 T

- (A)nm (B) N ©)1 (D) nm/s (B) K-

The materlal is highly ‘, and surtable for electncal apphcat1ons

. ~(A) corrosive (B) conductlve (C) electrrfymg (D) transformatlve (E) d1ffusrve ;

13.

14,

15,

16.-

studles fr1ct10n wear and lubncatlon between mteractmg surfaces 1n relatrve e

motron '

A) Astronomy (B) B1ology © Structural Mechamcs (D) Nanotechnology (E)
Tnbology S r B R RS ( ‘

The test results were w1th the hypothes1s :
(A) con01se (B) conﬁdent (C) cons1stent D) contemporary (E) cons1derable

The speed of light in transparent substances ‘ ordmary matter is slower than:

"itsspeedina vacuum.

‘ _(A) con51st1ng (B) made (C) 1nclud1ng of (D) contamed of (E) composed of ,‘

The Development Goals (SDGs) are a collect1on of 17 global Ob_]eCtIVCS to ; : )
promote peace prosperlty, and the health of the planet.

'. | (A) Sultable (B) Socral (C) Systematlc (D) Sustamable (E) Sufﬁcrent

17.

E 18

Data can be v1ewed as the i un1ts of factual 1nformat10n servmg as a.

2 foundatlon for calculatron reasomng, or dlscuss1on
(A) smallest (B) smaller (C) bas1s (D) largest (E) larger

Ten p1coseconds are femtoseconds

. ‘(A) 10° (B) 104 (C) 105 (D) 107 (By10®

19..

In academlc wntmg, falhng to properly credit a source. for any idea or language -

‘ taken from someone else is cons1dered

o (A) fabncatlon (B) fals1ﬁcat10n (C) plagrarlsm (D) mampulat1on (E) ghostwrltlng
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20. Before using a:chem'ical 'make sure to the materi'al safety data sheet to

. h understand its potentlal hazards and safety measures.
- @) rewrrte (B) review (C) revise (D) recall (E) respond

21. The | of water is approx1mate1y 1 g/mL at room temperature

' (A) den51ty (B) welght (C) vapor pressure D) molar mass (E) concentratron

29 The use of measurement was developed to enable the recordlng and companson
o on 3 made by dlfferent people at various trmes and locations. ;

“(A) observances B) observers (C) observatorles (D) observatrons (E)
k observablhtres ‘ :

23. An argument is. if and only if, assuming all the premlses are true, the

concluswn cannot be false w1thout contradlctron v ) -
(A) correct (B) vahd (C) true (D) good (E) comprehensrve (P

. 24, -The team faced challenges due to the . schedule of the pI‘O_] ect
_ .(A) tr1v1a1 (B) ngld (©) ﬂex1ble (D) complex (E) rough o plees i

25 productron was popularlzed in the late 19105 and 19205 by Ford Motor :

' Company to produce substant1a1 amounts of standardlzed products
: '(A) Mass (B) Werght (C) K1net1c (D) Labor (E) Planned

Vs

v 6. Young s modulus is the rat10 of the stress apphed to an ob_] ect and 1ts resultlng

fax1al _inthe lmear elastlc regron of the materlal i =
(A) length (B) pressure (C) hardness (D) stlffness (E) stram

‘27.,. | Whlle 1t is. “ of thrs work further mathematlcal denvatlon is requlred to clarrfy |
: thetheory = ’ - ’ T
(A) behmd the scenes (B) on the horrzon (C) beyond the scope (D) in the loop (E)
on the brlnk

28. A ) isa semrconductor dev1ce used to amphfy or sw1tch electncal srgnals and

power

oy

A) 1nductor (B) re51stor (C) capamtor (D) trans1stor (E) resonator



- 3 31 3 RE 114 eﬂ-éﬁ zﬁ :l:i}i%‘ai't.}\ XA
ﬁmaw K”lﬁma%

'%aaﬂe (4&4%)-ﬂ&,3c(2302)* S
LI £ . ' 7§ %4E *gzﬁ[x;ﬁ “ t'F]’f"Ff&

n .29.' ' Heat ﬂows from the warmer srde to the cooler srde due to the temperature
. (A) gradlent (B) gain (C) coefﬁcrent (D) constant (E) force '

30. The of an 1ntegrated crrcurt protects 1t and connects it to other electromc

o components -
ot (A) board (B) substrate (C) coatmg (D) bondmg (E) packagmg

E Sectron II (2 5 pomts for each questron)

-Choose the best answer to replace the underlmed parts in the following paragraph
mtroducmg 3D prmtmg (Source Ngo Tuan D et al "Addltrve manufacturmg (3D
prmtmg) A. rev1ew of materlals methods apphcatlons and challenges Comp_osztes
Part B: Engineering 143 (2018): 172-196.) | :
‘********************************************************************* :
3D prmtmg is an addltlve manufacturmg (AM) techmque for fabncatmg a wide range‘.v ,
of structures and complex geometrres from three dlmensronal (3D) model data The .
3 process ‘consists of printing 31 layers of matenals that are formed on top of each
‘ b'other This technolo gyl has been developed by. Charles Hullin- 1986 ina process known' :
as’ stereohthography (SLA) ‘which was followed by 32 developments such ‘as
‘ :powder bed fusion, fused depos1t1on modellmg (FDM), 1nkJet printing and contour
‘rcraﬂmg (CC) 3D pr1nt1ng, which mvolves various methods materials and equ1pment
‘has evolved over the years and has the ab111ty to transform manufacturmg and 1o grstrcs
: processes Add1t1ve manufacturmg has been w1de1y applred _33 different industries, f
'vmcludmg constructlon prototypmg and blomechanrcal The uptake of 3D prmtmg in
the constructron 1ndustry, in part1cular was very slow and 11m1ted 34 the advantages i

e, g less waste freedom of desrgn and automatlon i )
“********************************************************************* i

(A) suspended (B) smooth (C) developed (D) successwe (E) stable

~>—4.;

A1 ;
‘32 (A) subsequent (B) consequent (C) correspondmg (D) comparatrve (E) mvolvmg
iy B8 (A) in (B) as (C) for (D) of (E) w1th : -

. 34 (A) due to (B) resultmg in (C) bes1des (D) desp1te (E) w1thout

W
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Sect1on III (3 pomts for each questlon)‘ :
Answer the followmg questlons based on the ﬁgures and the captlons

,formed due to’ laser 1rrad1at10n
(b) nght “ﬁngerpnnts

@] of - the same - surface The
Y i"magnlﬁcatron of the upper and
lower images is 10000 and
' "f.30000 respectrvely SoE T

o _-'“(Source e Shlmotsuma

_ nanogratrngs in glass 1rrad1ated by ultrashort hght pulses " Physzcal review letters 91 24

(2003) 247405 )

»

35.. Whrch sub-ﬁgure in Flgure 1 shows the detarls of the perlodlc patterns in s111ca
glass most clearly? -

' (A) Low-magmﬁcatlon secondary electron 1mage

(B) ngh—magmﬁca‘uon secondary electron 1mage

e ‘(C) Low—magmﬁcatlon backscattermg electron 1mage

‘ ‘E(D) ngh-magmﬁcatlon backscattenng electron 1mage e

_(E) Superlmposed electron 1mage

36 ‘Choose the correct descrlptron of Flgure 1

‘ .(A) The drameter of one zone of the- laser-mduced per1od1c pattems and the
per10d101ty of ﬁne structures in the penodlc pattems were approx1mately 200 nm

: and 1 p.m respect1vely

(B) All sub ﬁgures were taken on the same surface of the measured sﬂlca glass
sample N G '

surface pollshed close to the.

‘where . the perlodrc patterns.

AR RST e Uen | H1#s

Flgure 1. (@) Secon'dary'
electron images of silica glass ;

depth of the laser focal spot

e ‘___.Backscatterlng electron 1mages’, ‘

-Yasuhiko, et al "Self orgamzed -



H if'_'}i i ‘)1"*11114 ﬁi#};{z;ﬁ —_—]:})i;%—j;k‘}\ﬁ%l:;‘%
ﬁﬂi @y i’i”‘elifiﬂl'juﬁﬁ » |

%‘uiaﬂa (#oH8) 1 #H3% 3((2302) | N
% 1R ﬁsﬁ A LEE 1

(C) The perrodlc patterns 1n silica glass generated durlng electron beam exposure.

(D) The,aut_hor, Yasuhiko Shimotsuma, can be byounger than 20 years old.

. (E) None of the above.
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o Flgure 2. The left panels show the resonance wavelengths of (a) channel Ml and (b)j

jchannel M2 as functlons of trme durmg temperature steppmg from 23. O°C to 33 0°C ‘
- and a Jump back to 23. 0°C The. nght panels show the correspondmg resonance
; wavelengths of © channel M1, and (d) channel M2 as functlons of temperature The% ‘
. slopes of the fitted lines yreld the- temperature sens1t1v1t1es of the sensors (Source»
Gylfason Krlstmn B, etal. "On ch1p temperature compensatron in an mtegrated slot- -
zwavegulde r1ng resonator refractlve 1ndex sensor array " Optzcs express 18 4 (2010)
: ‘3226-3237 ) ‘ :

237. How many channels was the data shown in Flgure 2 coIlected from‘7
fmnmﬂmnmwmﬁ
L ;;3'8,» Choose the inCere'ct'de‘sc’ription'_of Figure 2.

,’(A) T_he measured resonance wavelengths of Channel M1 were overall larger than



- those of Channel M2 S

= (E) The d1fference in sens1t1v1ty between Channel Ml and M2 was smaller thani. el
- 39,
(A) The ent1re testmg of the Sensors began at 23 Cand ended at 33° C
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B) The measured resonance wavelength of Channel M1 kept decreasmg w1th :

. mcreasmg temperatures

(C) The measured Tesonance wavelength of Channel M2 kept decreasmg with

: 1ncreas1ng OpCI' at1on tlme

(D) The h1ghest tested temperature shown in the ﬁgure was 33 C.

Choose the correct descrlptlon of Figure 2

' (B) The ﬁgure was publlshed ina Joumal paper w1th only one author

) (C) The operatlon temperature of the Sensors at the time pomt of 40 mmutes was s
25 C ' ‘ ' ’

R (D) The vanatlon in the measured resonance wavelength of Channel Ml across? .

k '4 ‘the entire test was smaller than 150 pm

) (_E) The opera_tlon temperature of the s_ensors was changed by 6 times. -



