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PART A: Vocabulary A ""‘ )
Directions: Cheose the word or phirsse ( f), (Z). (3}, nr{-i} that best completes. em;i'! kﬂgfi'ﬂlw

| Then mark the correct choice on your answer sheet. oy
,_\ ) :_N wi
1~ The police only believed me after an evewitness wwww-‘\mk ﬁwﬁmﬁwt the accident.
L) displayed 2) constituted 3) carié\bpmted 4. mbpec.fed

2= The plan is to our < advantage; we will all hf’;nt;ﬁt yzmﬁ% from it.
) concurrent 2y mutual 3rdev "}r\egl\ , 4) mvoh ed
3 Ourorganization is committed fo pursaing fts; irough peaceful == We totally

- re]cct violence as ameans of nﬂhtlml chaﬁgt;f
1y means 2) instrumentsh, ;;\ VA devices 4) gadgets
4= Al parcnts reecive a booklet m{u@if ﬁ-lcﬁ*-*‘f-\%fhf acheui‘i; aims and objectives before their
children start their 1% bRy, ) W N

1) clarilics 2 picety 3} conducts 4) notilics
‘5~ Increasing the state peﬁ‘sm ST — aimy but 1 don"t think the conntry can afford ii..
Ly redundant ™ "’3’3 diverse 3} flexible -4}y laudable
6~  The primary z@l in/mmﬂ wresiling is to knock your —-eremm- right out.of the ring!
1) pmtaefgmz\at S Zyopponent 3rreferce - 4) benefigiary
7- Thl;m?st 0‘!‘-4 e"*fdamatrc caused by the pil -——-——- will bé around S200 million,
B 1 / 2)e gutll. 3} dumm 4yexient
Sw 1 \Maﬁt of uy sesiiaies when weé hear that many children spend more time uatahmﬁ TV
‘\ i i Eﬁan they spend in-school. If's a rather seary th{mght
Ty withdraw 2} rétreat’ 3V recoil “d), Legress
9—- "Even though ] he isn’t enrolled rlg,,ht now, Calvin says he will go fo college —-amsiimm,
~ Dyercatively 2ydelicately, ¥ sentimentally 4y cventually
10~ You should aveid driving during the snowstorm beeausc the icy roads are ~rmmm—s,
I_)_'supcrﬁciai 2} trigid 3)perilous. 4) cautious

| PART B: Cloze Test

- I}rmcnans Read the fo!!omng passage and docide which ca‘wrcc (1), {2}, ( 3}, or {-’i} Best fits each
| space. _Hmn_ mark the corrvet choive on your answer sheet,

When it.comes to visually 'iﬂeﬁtiﬁing a-work of art; there s no single set of values or
aesthetic traits. A Baroque pamtmﬂ will not necessarily (1T} s~ much with a-
conlemporary performance piece; but thu are both considred arl.
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{12} meroemmmms (G m,mmﬂi indefinable nature of . there haw aiw.—ns umsie,d.
‘certain formal o k,uzéelme‘z for its: aexthetm judement and analysis. Formalism is a concept
inart theory (13} mmmmmmmmmemm- it drtwork’s artistic value is defermined solely by its'torm; or
the way (14) ooy Formalism ovaluates works ona purely visual lovel, (h) RS-
mieditm and compositional elements ag opposed to any teference o realisim, CONTERL or
t,_m‘iLLni.._
11- 1) share 2} be sharing 3) bave shared 4) be shared
12- D) Although 2) Despitc 3) Regardless 4) However:
13- 1)that 2y thatin it 3} which 4) in which
14- Dyof it made 2) made: 3} bow it is made 4)it is made
15-  Dyarcconsidefed  2)considers 3} considering. 4y and consider’

/N

PART C: Readmg Ci;mprehensmn ~ & \ "
Directions: Read the following three passages and answer the qucsﬂmw ?ig; \gh\ﬂgwmg the
best choice { 1} (2 ), & ?), by {4} Then mark the correctchoice ;mk ytmr 7!@3 u*#bs}!een

PASSAGE I+

Films made of semiconductor nanocrystals, mé prmm%mg new material for a
wide vange of ::zpphczztmm. Nanmw%{aiﬁ ‘Gould be uqed in. electronic or phm:{;mc_
cireuits, deteetors Tor bmmahauk& Gz\ﬁ‘r:}& i'?”ftim ing pixcls on hlgh resolulion: dxapid\
sereens, They also hold promise Ao m{ﬁrﬁ u\limam solar cells.

The size of a sﬁmwwgﬁt&ra m{mm‘smi detenmines. its. electrical ‘and optical
pmpemeb But it's i% ildl‘éj m Lbntrui the: pidwmeﬁt ol nanocry stals: oI a surface. in
order to make: ‘;Imctzmu;?* ﬂmfﬂrm films. Typical nanocrystal films also have cracks:
that 1imit tiiely\ueeﬁxltlﬁx% and make it impossible. to: measure the fundamental
--'pmpcfhcq el ﬁl@mhmtcrmh me rummhua at Mll Say Ehu haw Iound uaxs GF'
making 4 gw\t
hhm gt@;ﬁ&fxﬂ&olkd 'Mlh ﬂdn{}bmlu mbuluuun. p@ihﬂlmlh Upi.mHL up A aifnmimdm arcit’

m r’q}agm, t and possible-new applications, ”Wexe been tiying to understand how:

\e\}»ﬁe{*mm move in arrays of thﬂe nanocrystals,” w ‘hich has’ been- difhcuit W 1‘{h iimf‘ied_

‘\ \ mﬂmmi over the h‘mﬂ*zt}{m of the arrays, says-physicist Marc Kastner, dean of MI'T's:
“Sehool of Seience.

In the indiial phuises. of the new work, pealdua Tamar Mentze! pmduud nanoscale
patterns that emit anvisible iafrared light. But working on such systets s tedious,:
since each fine=tuning has to be chiscked using time-consuming electron mictoscopy.
So-when Mentzel Suaceedﬁd in getting semiconductor nanocrystal patterns to glow.
wilh ¥ mbh., izghs, makmfr thcm nblbk, through an oplical MiCToscope, il meani that the
toam could greatly speed the dwde}pmmi ol the new technology, "Cven 'though the
nanoscale patterns. are below - the - resolution limit of the optical microscope, the
‘namocrvstals act as a light source, rendering them visible." Mentzel SUY S

The elecirieal conductivity of the researchers” defect-free filmisis mugh} IRG times
greater than that of the cracked films made by conventional imethods. In additmn the-
process developed by the MUT tcam has alrcady made it possible to create patterns on

Loy olinists ) ’}T sl gass D gad *mﬂ%‘:ﬁé‘"‘ s ‘fi’i’:{'"}“
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& silicon sucface that are just 30 nanoimeters across - about the size of the fingst
features possible with present manufacturing technigues.:

The process is unique in producing such tiny patterns. of defect-free films, Mentzel
wavs, "The trick was (o get the film (o be uniform,. and (o 5&:1,1\” to the silicon dioxide
substrate; Kastner adds, That was achlc\ Ld by Teavi ing a:thin layer ol polymer 1o coal.
‘the surlace before depositing the laver of nanocrystals on ie;:z ol it The rw,anhu\'
‘conjecture that tiny organic molecules on the surtace of the nanocrystals help them.
bind to the polymer layer.

Such nanocrystal patterns could have many applications. Kastrer says. Because
these nanocrystals can be tuned not only to-emit but also to absorb a wide spectrum of
colors of hght they could cnable a new Lmd of broad-spectrum solar cell, he says,

16 Whmh d:ihcnltﬁ inw:ed !“(:‘i(‘ﬂt“{:hel‘i to move: i:awards making dctecf-h'ce fllIl’I?} N
1) Size-dependent properties Al A
2y Crack formation on the surface ACRRY;
3) Controlting rosolution al nanoscale
4) Problems in positioning fianocrystals on the surlace, i
17- - According to Mare Kastneér, the goal of the re%an}}ten[iﬂ
1) fabricate more efficient solar cells Y e
2y make new semiconductor nanocrystats ) ‘:\ ’ :\ )
3y find new: apphmtmm for: eiecm}n nucmg 0 ,?\;5“} ¥ g
4) determine the clectron movernent rheghfism-in

) snii nanoerystals
18- Why fabricated patterns were visible de&pél{é fh@mfac*t that their size falls below visible range?
1) Because the nanocrystal arrays, ;;{éf d;.,}:;. {-1ree
2) Because the sy ntlmuged mﬁkeu&l fex‘\grﬁmeh small
3y Because each E’mﬁi)(:ﬁ’%ta med asa lightsource. jtself
4y Because the hrmtvafr\ﬁc\:m}u*mmpeq disappear by the progress of technology
19- Why the Tabricated qtmqmrﬁ shiows a Lirge electrical c{mdudwm"
1y Becavsc : Iudy Qéﬁigxﬁt-frw
23 Becau{{@ é}f\lmﬁg silicon dioxide as the substrate
3) t}eﬁaé@@ QF tﬁe presence of organic molecules on the surface
-'f}} Bﬁ' ﬁt%'ie MU employed a special techmque to deposit small features
Hmﬁ ‘the pattern glued to the surface?
x\\ \, 5 B\ redueing the pattern size down o 30nm:
2) By the development of new: optical microscopes
3) B\ addmg an intermedizte layer comprised of pnivmeﬂc material

4_)_ By adapting the process ‘-ﬁ;iﬂl the existing manufacturing techniques

PASSAGE 2:

--Qmmum: dots are nano-size crystals that emit light: the wavelength they emit depends:
on the size of the ¢rvstal. Quantum dots are composed of various mateﬂajs. such as.
tead %u!hd& Zing: sulhde cadmium selenide, and indium ph asp‘mde Chaantum dots are:
~uselul because,; depending on their size and composition, they: cmit a particular
wavelength, or color, 01 Tight aller an outside source, “such s an ulltaviolet light.
excites. the electrons in them. Quantum dots produce light in a way similar to atoms..
The ability to tailor the color of light emitted by a group of quantum dots is very useful

Loy olinists ) ’}T sl gass D gad *mﬂ%‘:ﬁé‘"‘ s ‘fi’i’:{'"}“
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in medical diagnostics. The rules that describe electron orbitals {also called energy
levelsy . and dictate that electrons are only allowed to be in certain energy levely
wwithinan atom - are called guasntinn mechanics. Becatse electrons in these nano-gize
_-w}stala behave ina similar way, they. arc called quantum dots. Quanum't dotg arc
uselul beeause when vou add: cnergy o their cleetrons, the electrons act like they're in.
one big atom — and {as any physicist could tell you) w hen vou add enoray 1o the:
‘electrons in afy atom; what you get'is light. This occurs when an electron moves to 4
higher energy level and then falls back again to its normal energy leval The same is
trie Tor quantum dots — zap them and they glow. One way 10 add energy to quantunt-
“dots-1s to shine an ultraviolet light on them.. [t turns out that’ the Hi‘l!ﬂ“ﬂl‘ the quantum g
._'dat thL lai*fru the gap between CIergy Tcw g ‘ﬁhach Means mMore ¢nergy is packcd
into the photon that's emitted when an LILCKE“OH falls from, 4 higher encrgy ILWI Wity
normal. energy level *kbmdii ‘quantum dot emits hmher-enerm phutmnb e {A ,gth a
shorter wavelength — than a large Q-dot can. Think of this light i ‘term‘m}f égpr A
quantum dot of a.particular size - a relatively large size, to be q&aizp \ g:mzta red
light, which is the longest wavelength of visible: i:ght qmaller g@hﬁmﬁ ”El‘m:; produce:
difTerent eodors, 1l you keep going down smaller and amaﬁw youll wfmua ly getloa
ny guantum dol that cmits blue light — the: hbqﬁtbbi“ vszmkz.‘iu;iﬁ' { of visible i;{g,hl Ir
you come up with: reafiv large quantum dois, \g, \ _mxg}u ,@:L ther o emit infrared:
light; incredibly teensy quantum dots might er,mt‘ it aﬁfio”let light, outside:the visible
spectrum.. So whére- do you get quanmm dots? it”n\‘rmq out that it's possible to-growa
Targe nmber of quantum dots in a drmmt;g?i fgaz.tzon but the methods used range
from. simple wel-chomical sciups ln aea\ﬁh d:x Aou preeipitate vine sulfide ervstals) o
-campiieaif,ci imcthiods such as qiﬁnmyaikapm deposition: (which 15 alse used (o grow
C4rE bﬂn nanotubes), E u Caw {,\(Eﬁiw\i\;the size of a particular batch of quantum dots —
‘ensuring that they d{%mt ihe ;umle Wiy eif:nuh of ll;_.ht —= by mntrolimg: the iemth of
time you allow the mm};@s}x“‘mﬂm.

21 ‘Which of the ‘i’ﬂji@%mhg, Au&n}mg to the passage,’is True?
Ly Only fg\&@;ﬁ@% dots emit Tight.
2) Quﬁxﬂﬁﬁg«dms are crystalline.
3 1(3;}1‘«« guantum dot is mmp%a,d of various matcrials.
" \21) aﬁfhﬁmmn dots emit crystal size-independent pimtom after being excited by UV light.
: i 4 “\} \"Phc main reasen for emplm ing-quantum dots in medical deviges i wsssiaas,
L, f) their electrons are excited with UV light
2y quantumedots are mmpasnd of varivus materials
3 the pgmbﬂﬂ) ol mmmllmg Wav dmmlh emitled by quamﬂm dots
4) when their electrons receive energy, they aet like bein gin a big atonm
23 \ccerdmg to the passage, light'is emitted whm it e iy
1) UV light is-shined on gquantam dots
2) their. band gaps beumnﬁ larger
“3) quantum dots get smaller and smaller
4y excited cluetrons fose encrgy while rélurning {o mi;ﬁnmi Statc
24= Which of the following happens with increasing the size-of quantum: dutis‘*
L) Emissions of lnget‘ wavelength may oceur.
2) They stop- ﬂbe‘f ing’ quantnm mﬁuhdluu rules.
3 The zap bdwu.n cnergy stales becomes larger.
4) Their excited cloetrons find difficultics in going back 1o their normal fevel.

"’Iw.‘l
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25 “With regard tosynthesis of qﬂantum dots, which of the following is NOT eorrect?

1) Simple mathods are preferred to complicated methods such as chemical vapor depmﬁmn
2y 8ize control of quantum dots i§ possible via controlling the processing time.
3)7ing suliide quantum dots can besynthesized through prwpttatmn
4y Large-scale production is possible.

PASSAGE 3:

Certain materials — some semiconduciors for example be S{im&falcd_iﬁ emit
pimu)m The LED (light-emitting diode) is a common mampic of {his. kind of
(eehnology, but s not a laser itsell To g get the Jaser eflcet, you'd most: uiim wdbl 10
choose a semiconductor-like material — called a gdin medium — and place it i an.
‘optical cavity. Photons enter the cavity. bounce back and forth. and: %;tfm;:f?{ite the
“medium oy emit more photons. ‘FThose extra phamm are of the saimew aveg:;nwﬂﬁaﬁ; the
priginal ongs, ‘5o what you get is an amplified version of the oﬂgmal h“gh‘t { iy f”"“hght
amplilication by stimulaicd. cmission ol radiation” is: h@u a iaagr\g?c&*m imma‘) To
makea Hdﬂ(}ldbﬁ.,r. a ph{}tomr; crystal is uscd 0 ereale a :’ifa»wn lh\i&«i\b ﬁaﬁﬁmt as small ay
the wavelength of the photons themselves. This g z;un}eeg quwﬁi@r‘ws the photons to-
travel in nearly paraliel lines, until the intensity {%{Hhﬂ llﬂb’t Feaches the theoretical
limit — in-effect, all the photons are: ‘mvehng fgght s tﬁp of each other! The gain
médium s mcnhaﬂ} part of the crystal xiac:? -—l\ \t “before it can cmil photons, a
._:,maﬁ k,:,im uurruu mua& bx, mu*odu{cc% ié‘r#;\% lmt, f‘w nmsl summnduunr iaau‘a'
;and bidsi a}ut ui the. m éﬁ,dl asa i,;mg\r ?Ldifﬂ ﬁ’hﬁ.ﬁ mpphtd W yith a imla. \.,lLLmLm dnd 4
“sigial composed of gh{,gt{msf e\ Li@&r arr@hf.zes that signal. Out comes a flow of hczppx ‘
‘photons, ready o “%;}ﬂf::‘tﬂi mfaﬁﬁﬂnﬁn around the world. Korean researchers have
developed such a }’:«ﬁ@]‘(}ﬁi&%ggﬁ"ﬁ‘ﬂ Taser. using a xemlmndumng ‘material {imdium:
gallium aracmdcg\phmp ,,,,gﬁc} Their laser pr{}du&bb detectable amounty ﬂi light with as-
'_lmlu 49 ’HQ »:n‘;i{ Gﬂihb {}1 an ampm, 01 cimmgm Thur dﬁblgﬁ u&;s um pz}sz w-

Iy x 4
2&»«1 \Awbﬁh IS /A~
‘\ \ ), Hmcmbu of laser materials
2) semiconductor which cmils ii;,ln
3y semiconductor with amplified emission
4y aptical cavity made for laser. production
27+ A “gain medium”, acwrdmg to the passage, s o =—=--m--
L) place in the {}phwi cavily-
2) semiconductor used to mbﬂuﬂe LEDs
3) material employed to create laser effect
~dycavityin which phntmw bounce back and forth:
28~ The light is amphﬁed by m-smasian
By encouraging the mediam to emit 11gh1 at the samic wavelength
2) ereating extra pliotons ol dilleront wavelengths
-3 forcing photons bounce back and forth '
4y using light-emitting dicdes
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2%~ The light is. mtcnmhed innanolasers by oo,
1) ﬁpphmg electricity
2y varving the wav clor ath of the:emitted light
3) confining theiv movement insidea sulTiciently small cavity

N 4) making pholons move randomly untli reaching theintensity linit
30~ What is the driving fnrw for laser heam ta exit the crystal?

1) depmv the system using iaroe amounts of energy
2) The electric current. charged into the system

33 The: erystal positioned at the top

4y The ﬂw ol photons
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