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PART A: Vocabulary

Directions: Choose the word or phrase (1), (2), (3), or {4} that best completes each sentence.
Then mark the correct choice on your answer sheet.

1-  The police only helieved me after an evewitness ----—---—- my account of the accident.
1) displaved 2) constituted 3) corroborated 4) suspected

2-  The plan is to our -—--—--—- advantage; we will all benefit greatly from it.
I} concurrent 2) mutual 3) devoted 4y involved

3-  Our organization is committed to pursuing its aims through peaceful ---------- . We totally
rejeet violenee as a means of political change.
1) mcans 2) instruments 3) devices 4) gadgcts

4- Al parents reccive a booklet which ------—--- the school’s aims and objectives before their
children start their first term.
1) clarilics 2) injects 3) conducts 4) notilics

3-  Increasing the state pension is a ---------- aim, but 1 don’t think the country can afford it.
1) redundant 2} diverse 3) flexible 47 laudable

6-  The primary aim in sumo wrestling is to knock your ---------- right out of the ring!
[} protagonist 2) opponent 3) reteree 4) beneficiary

7-  The cost of the damage caused by the oil --—--——-- will be around S200 million,
1) spill 2) guilt 3) demerit 4} extenl

8  Most of us - when we hear that many children spend more time watching TV
than they spend in school If's a rather scary thought.
1) withdraw 2) retreat 3] recoil 4 regress

9-  Even though he isn't enrolled right now, Calvin says he will go to college -----——---- 3
1) creatively 2) delicalely 3) sentimentally 4} cventually

10-  You should avoid driving during the snowstorm becausc the icy roads are --—---—--—-,
1) superlicial 2) Irigid 3) perilous 4) cautious

PART B: Cloze Test

hirections: Read the following passage and decide which choiee (1), (2), (3), or (4) best 1its cach
space. Then mark the correct choive on your answer sheet.

When it comes to visually identifving a work of art, there is no single set of values or
aesthetic traits. A Baroque painting will not necessarily (11) ---—------—- much with a
conlemporary perlomiance picee, but they are both considered art.
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(12} ———----—— th¢ scemingly indefinable nature ol art, there have always cexisted
certain formal guidelines for its aesthetic judgment and analysis. Formalism 15 a concept
in art theory (13) —--—-------- an artwork’s artistic value is determined solely by its form, or
the way (14) ——---—————_ Formalism cvaluates works on a purcly visual level, (13) --——--
medium and compositional elements as opposed to any reference to realism, context, or
content.
11- 1) share 2) be sharing 3) have shared 43 be shared
12- 1) Although 2) Despile 3) Regardless 4) However
13- 1)that 2) thatin it 3) which 4} in which
14- 1) of it made 2) made 3) how 1t is made 4) it is made
15- D)arc considered  2) considers 3) considering 4) and considcr

PART C: Reading Comprehension

Dircctions: Read the following three passapes and answer the questions by choosing the

best choice (1}, (2), (3), or (4). Then mark the correct choice on vour answer sheet.

PASSAGE 1:

Films made of semiconductor nanocrvstals are seen as a promising new material for a
wide range of applications. Nanocrystals could be used in electronic or photonic
circuits, delectors lor biomolceules. or the glowing pixels on high-resolution display
screens, They also hold promise [or more cllicient solar cells.

The size of a semiconductor nanocrystal detenmines its electrical and optical
properties. But it's very hard to control the placement of nanocrystals on a surface in
order t¢ make structurally uniform films. Typical nanocrystal films also have cracks
that limit their usefulness and make it impossible to measure the fundamental
properiics of these malerials. Now, rescarchers al MIT say they have found wayy of
making delect-lree palicrns ol nunocrysial [ilns where the shape and position ol the
[ilms are controlled with nanoscale resolution, potentially opening up a signilicant arca
for research and possible new applications. "We've been trving to understand how
electrons move in arrays of these nanocrystals.” which has been difficult with limited
control over the formation of the arravs. says physicist Mare Kastner, dean of MI'l"s
School of Science.

In the inltial phases ol the new work, postdoe Tamar Mentzcel produced nanoscale
patterns that emit invisible infrared light. But working on such systems is tedious,
since each fine-tuning has to be checked using time-consuming electron microscopy.
S0 when Mentzel succeeded in getting semiconductor nanocrystal patterns to glow
with visible light. making them visible threugh an oplical microscope, it meant that the
icam could greatly speed the development ol the new technology, "Even though the
nanoscale patterns are below the resolution limit of the optical microscope, the
nanocrystals act as a light source. rendering them visible." Mentzel says.

‘I'he electrical conductivity of the researchers’ defect-free films is roughly 180 times
greater than that of the cracked films made by conventional methods. In addition, the
process developed by the MIT tcam has alrcady madc it possible 1o ¢reale patlerns on
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a silicon surface that are just 30 nanometers across -- about the size of the finest
features possible with present manufacturing techniques.

‘The process is unique in producing such tiny patterns of defect-free films. Mentzel
gavs, "The trick was o get the ilm o be uniform, and (o stick” to the gilicon dioxide
subsirate, Kasiner adds. That was achicved by lcaving a thin layer ol polymer 10 coat
the surlace belore depositing the laver ol nanocrystals on lop ol it. The rescarchers
conjecture that tinv organic molecules on the surface of the nanocrystals help them
bind to the polymer layer.

Such nanocrystal patterns could have many applications. Kastner says. Because
these nanocrystals can be tuned not only to emit but also to absorb a wide spectrum of
colors of light, thev could cnable a new kind of broad-speetrum solar ecll, he says,

Which difficulty foreed researchers to move towards making defect-free films?
1) Size-dependent propetties

2y Crack formation on the surface

3) Controlling resolulion al nanoscalc

4) Problems in positioning nanocrysials on the surface

According to Marc Kastner, the goal of the research team has been to ---—--—--—-,
1) tabricate more efficient solar cells

2) make new semiconductor nanocrystals

3) find new applications for electron microscopes

4) deicrming the cleetron movement mechanism in nanocrystals

Why fabricated patterns were visible despite the fact that their size falls below visible range?
1) Because the nanocrystal arrays are delect-Lree

2) Because the synthesized material is extremely small

3) Because each nanocrystal can act as a light source itself

4) Because the limits of the microscopes disappear by the progress of technology
Why the fabricated structure shows a large electrical conductivity?

1) Becauvse it s deleet-lree

2) Because of using silicon dioxide as the substrate

3) Because of the presence of organic molecules on the surface

4) Because MI'l emploved a special technique to deposit small features

How is the pattern glued to the surface?

1) By reducing the pattern s12¢ down 1o 30nm

2) By the development of new optical microscopes

3) By adding an intermediate layer comprised of polymeric material

4) By adapting the process with the existing manufacturing techniques

PASSAGE 2:

(uantuin dots are nano-size crystals that emit light; the wavelength they emit depends
on the size of the cryvstal, Quantum dots are composed of various materials, such as
lead sulfide, zinc sulfide, cadmium selenide, and indium phosphide. Quantum dots are
usclul becavse, depending on their size und composilion, they cmil a particular
wavcelength, or color, ol light aller an owside source, such as an ulitraviolet 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
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in medical diagnostics. The rules that describe electron orbitals {also called energy
levels)  and dictate that electrons are only allowed to be in certain energy levels
within an atom  are called quantum mechanics. Becanse electrons in these nano-size
crystals behave in a similar way, they are called gquantum dots, Quantum doly arc
usclul because when you add encrgy 1o their clectrons, the ¢lectrons act like they're in
one big alom — and {as any physicist could icll you) when you add energy o the
electrons in any atom, what you get is light. This occurs when an electron moves to a
higher energy level and then falls back again to its normal energy level. The same is
true for quantum dots — zap them and they glow. One way to add energy to quantum
dots 1s to shine an ultraviolet light on them. [t turns out that the smaller the quantum
dot, the larger the gap between energy levels — which means more encrgy is packed
into the photon that’s emitlied when an clectron [alls [rom a higher encrgy level Lo its
normal energy level. A small quantum dot emits higher-energy photons — with a
shorter wavelength — than a large Q-dot can. Think of this light in terms of color: A
quantum dot of a particular size  a relatively large size. to be exact  emits red
light, which 1s the longest wavelength of visible light: smaller quantum dots produce
difTerent colors, I vou keep going down smaller and smaller, you’ll eventually get o a
tiny quanium dot thal cmits blue light — the shortest wavclength ol visible lighi. I
vou come up with reafly large quanium dots, you might get them 1o emil infrared
light: incredibly teensy quantum dots might emit ultraviolet light, ocutside the visible
spectrum. So where do vou get quantum dots? It turns out that it’s possible to grow a
large number of quantum dots in a chemical reaction  but the methods used range
[rom simple wel-chemical sctups (in which you precipilale zine sullide erystals) 1o
complicated methods such as chemical-vapor deposition (which is also used 1o grow
carbon nanotubes). You can control the size of a particular batch of quantum dots —
ensuring that they all emit the same wavelength of light — by controlling the length of
time vou allow the reaction to rmn.

Which of the following, according to the passage, is True?

1) Only quantum dots emit light.

2) Quantun dots are crystalline.

3) Any quantum dot 1s composed ol various malcrials,

4y Quantum dots emit crystal size-independent photens after being excited by LIV light.
The main reason for employing quantum dots n medical devices is ---—--—---,

1) their electrons are excited with UV light

2y quantum dots arc composced ol various maicrials

3) the possibility of conirolling wavelength emited by quanium dois

4) when their electrons receive energy, they act like being in a big atom
According to the passage, light is emitted when ——--—-ee--,

1) UV light is shined on quanium dots

2) their band gaps become larger

3) quantum dots get smaller and smaller

4y exciled cleetrons lose energy while relurning o original stale

Which of the following huappens with increasing the size of quantum dots?

1) Emissions of longer wavelength may occur.

2) They stop obeying quantum mechanies rules.

3) The gap beitween encergy siales becomes larger.

4) Their exeited clectrons find difficultics in going back to their normal level.
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With regard (o synthesis of quantnm dots, which of the following is NOT ¢orrect?

1) Simple methods are preferred to complicated methods such as chemical vapor deposition.
2) Size control of quantum dots is possible via controlling the processing time.,

3) Zing sullide quanium dots can be synthesivzed through precipitation.

4) Largce-scule production is possible.

PASSAGE 3.

Certain materials — some semiconductlors for example — can be stimulaied o emil
pholons. The LED (light-emitting diode) is a common cxample ol this kind of
technology, bul 1s not a laser itsclll To get the laser cllcet, you’d most olicn want Lo
choose a semiconductor-like material — called 4 gain medium — and place it in an
optical cavity. Thotons enter the cavity. bounce back and forth. and stimulate the
medium to emit more photons. ‘Those extra photons are of the same wavelength as the
original ones, so what you get is an amplified version of the original light, {'I'his ~“Tight
amplilication by stimulaicd cmission ol radiation”™ 1s how a laser gels ils namc.). To
make a nanolascr, & pholoenic erystal 1s used o creale a cavity thal’s almost as small as
the wavelength of the photons themselves. This cramped space forces the photons to
travel in nearly parallel lines, until the intensity of the light reaches the theoretical
limit — in effect, all the photons are traveling right on top of each other! The gain
medium 15 cssentially part ol the crysial itsell’ — bul belore it can emitl pholons, a
small clectrie current must be introduced (that’s true for most semiconductor lascrs
anyway ). That litlle zap ol extra ecnergy is all the photons need Lo make a break lor it
and blast out ol the cryvstal as & laser beam. When supplicd with a liwde clectricity and a
signal composed of photons, the laser amplifies that signal. Out comes a flow of happy
photons, ready to spread information around the world. Korean researchers have
developed such a photonic erystal laser. using a semiconducting material {indium
gallium arscnide phosphide). Their laser produces detectable amounts of light with as
little as 250 millionths of an ampere ol clectricity. Their design uscs a liny post 1o
conduct electricity and soak up excess heat without disturbing the main portion of the
crystal at the top.

An LED is a/an -—-----—--- ;

1) member of laser malcrials

2) scmiconductor which cmits light

3) semiconductor with amplified emission

4) optical cavity made for laser production

A “gain medium™, according to the passage, is a --—--——---,
1) place in the oplical cavily

2) semiconductor used to fabricate LEDs

3) material emploved to create laser effect

4) cavity in which photons bounce back and forth

The light is amplified by ---—--—---,

1) encouraging the medium to ¢mit light at the same wavelength
2) ercating exira photons of dillerent wavelenglhs

3) lorcing photons bounce back and [orth

4) using light-emitting diodes
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29-  The light is mtensified in nanolasers by --—-——-—,

1) applying electrncity

2) varying the wavelength of the emitted light

3) conlining their movement ingide a sufliciently small cavity

4) making photons move randomly until reaching the intensity limit
30- What is the driving force for laser heam to exit the crystal?

1) Zapping the system using large amounts of energy

2) The electric current charged into the system

3) The crystal positioned at the top

4) The [low of photons
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