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Part A: Vocabulary

Directions: Choose the word or phrase (1), (2% (3), or (4) that best completes each
senfence. Then mark the correct r.':mm O VOUT #05Wer :hrﬂ‘

1- Yet life is not literaiure, nor is literature lifie; the two are —-emee-,

11 consistent 24 distinet I temporary 4} adequate
2-The hurricane would not have had such a/an ---——--- effect on the coastal village had
the storm surge not arrived during an abnormally high tide.
I} devastating 2 ultimare Ay ealculaning by obligatory
3- Federica expressed doubt about the existence of truce altruism, claiming that no one
makes a
sesemsaas without ﬂiptﬂil.’lg] to receive something in return in one form or another.
1) facility 2} hypothesis A premise 4) suerifice
4- As a supporter of the value of free trade, Bennctt was often called wpon to give
speeches around the world ------ -— the virtues of unen cumbered commerce.
1y monitoring 2} purchasing 3 praising 4 ;,tu.h'mb_mu_

5- The efforts to revive the local economy after the departure of the town's largest
criployer were eased by the construction of 3 new arts center that would infuse the
community with much-needed

I} revenue 2} selweme 1) schedube 4} survival
6-Eagerly advocating rehabilitation , Gena has always believed that individuals who have
been imprisoned deserve the opportunity to refurn (o society A8 -—--—-- — citizens.
1} voluntary 2} crucial 3y productive dpintemal
T-With -----——- approval, the parliament accepted the new law that would probibit
companies from u-l:rlmm.ltm; according to race in their hiring practices.
1} intringic 20 Famanieal 3 sporadic 43 unanimous
8- Many medical researchers now believe that there is xuch a thing as being too clean.
The “hygiene hypothesis™ suggests that excessively sanitary cnndﬁinms CHN —mmmee- —
person’s resistance to discase,
1}hinitiale 2} diminish 3) shaindui 4) unlentahe
9- One popular misconception is that these subsidies produce lower food prices, and so
Hre 4 =-——---- to consumers. This analvsis ignorey the fact that consumers are also
paying for these subsidies through taxes.
I} transtor 2y device 1) baon 4§ simius
1 As one of the most popular writers of the 2ith century, Jack Kerouac authored
several books that -----— to a wide varicty of readers.
1 v appeil 2} attribute 31 mppea 4 devole

Part B: Eesl

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits
1 each sp E.ﬂlfil mark the correct choice on your answer .!Ileﬂ. e

The climate is expected 1o increasingly shape and (1) =memimnn by cities. In a vicious cirele,
climate change will inerease energy demand for air umdurmunh in cities. [ Do) [emm——— ]
add Lo gn.r:nhc:m-. gas emissions. 1t could also maise lemperatures in urban aveas {13} eeeeeaee.

2-6 ", “Heat, pollution, smog and ground-level vzone [from citics] affect surrounding areas,
FL“'i.ilJrLll'lg agricultural vields, increasing health risks and (1d) ——eaeeee- mfnmmu and
thunderstorms. (13} =e=esseees on urban water supplies are expected o be dramatic.™ the report
says. Cities like New Delhi. in the drier arcas. will be hit pariicularly hard,

11- lihe #hﬂl}ﬁ'd 21 sha ped 3 is shaped 45 b "ihHPiI'IE

12- 1) where they 2) they 3y than 41 which

13- 1) highu 21 by 3 for A at

14- 1) to produce 2} and produce 3yand producing 41 which produces
15- 1) The impacts of climate change 2} The climate change impact

3y The impact changes in climate 4} The change in climate impac
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PART C: Reading Com prehr:nsinn

Qfg‘ ctions: Read the following three passages and choose the best choice (1), (2), (3), or
{4). Then mark it on your answer sheet

16-

17-

19-

Passage 1.

Scanning Tunneling Microscopy {STM) is used to observe surfaces on the atomic scale.
It was invented in the carly 1980s by Gerd Binnig and Heinrich Rohrer, two Swiss physicists
who won the Nobel Prize in physics in 1986 for their work. The technique is based on the idea
that an electron in an atom has a small probability of existing far from the nucleus. so given the
right conditions. it can move (“tunnel™) to end up closer to another atom. In practice, the
wnneling electrons create a current that can be used to image the atoms of an adjacent surface.
An extremely sharp tungsten-tipped probe, the source of the tunneling electrons, is placed very
close {about 0.5 nm) to the surface under study. A small electric potential is applied across this
minute gap to increase the probability that the electrons will tunnel across it. The size of the
gap is kept constant by maintaining a constant tunecling curren! generated by the moving
e¢lectrons. For this to occur, the probe must move tiny distances up and down, thus following
the atomic contour of the surface. This movement is electronically monitored. and afier many
scans, a three-dimensional map of the surface is obtained. The method has revealed
magnificent images of atoms and molecules coated on surfaces, and is being used to study
many aspects of surfaces, such as the nature of defects and the adhesion of films.

According to the passage, which of the following statements is NOT true?

1} When electrons tunnel in STM, they move from one atom to another,

2) By maintaining a constant tunneling current, one can keep the size of the gap constant.
1) Applying an appropriate electric potential can increase the tunneling rate.

4) Electrons exist far from the nucleus most of the time.

The word “minute” in line 7 is closest in meaning to ——---—.

1) general 2) time 3) tiny 4} sixty seconds
The tungsten-tipped probe moves up and down because -——---—- ==,

1} it is extremely sharp

2) it increases the probability of electron tunneling

3} the unneling current must remain constant

4) the distance between the probe and the surface must change continually

According to the passage, which of the following statements is true?

1) Without an applied electric potential, electrons cannot tunnel.

2) §TM provides images of atoms coated on surfaces.

3) The tungsten-tipped probe should not touch the surface.

4) The nature of defects on surfaces can be studied by 5TM.
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Passage 2.

Living creaures consist primarily of water and complex organic compounds of four
building-block elements: carbon. oxygen, hydrogen and nitrogen. All organisms also contain
seven other elements. known as macronutrients because they occur in fairly  high
concentrations.  In order of increasing atomic number. they are sodium, magnesium,
phosphorus, sulfur, chlorine, potsssium, and calcium. In addition, organisms contain a
surprisingly large number of other elements in much lower concentrations, and most of these
micronutrients, or trace elements, are transition metals. With the exception of scandium and
tlanium, all Period 4 transition elements are essential for organisms. The transition metal jon
usually oceurs at a bend of a protein chain covalently bonded to surrounding amino acid groups
whose N and O atoms act as ligands, Despite the structural complexity of biomolecules, the
principles of bonding and d-orbital splitting are the same as in simple inorganic svstems.

As an example, the zinc ion oceurs in many enzymes. the protein catalysts of cells,
With its " configuration, Zn°" has a tetrahedral geometry. typically with the N atoms of three
amino acid groups at three of the positions, and the fourth position free to interact with the
mulecule whose reaction is being catalyzed. In every case studied. the Zn®’ ion acis as a Lewis
acid accepting a lone pair from the reactant as a key step in the catalvtic process, Consider the
enzyme carbonic anhydrase which catalyecs the essential reaction between Ha) and €O,
during respiration:

E'DJ{_E} = 0 ) — “II:J-II:.II':I + HCO g

The Zn*' ion at the enzyme's active site binds three histidine N atoms and the Hs0 reactant o
the fourth ligand, By withdrawing electron density from the O-H bonds, the Zn®" makes the
Hz00 acidhe enough to lase 4 proton. In the rﬂlL—dl:tl:Tminint_, step. the resulting bound OH jon
attacks the partially positive C atom of CO» much more vigorously than mu]d the lone pair ol'a
free water molecule: thus the reaction rate is higher. One reason the Cd** jon is toxic 1s that it
competes with Zn®" for fitting into the carbonic anhydrase active site,

Which of the following clements is categorized as a “micronutrient™?

1} Chlorine 20 Titanium 3) Nitrogen &) Cobalt
Usually, the transition metals in organisms are bonded directly to —--—eee-- .
1 Hamino acids 27 water molecules

1) long carbon chains 4) other transition metals

According to the passage, which of the following statements is NOT true?

1) The nitrogen and oxygen atoms on amine acids can act as ligands for transition metal jons.
2} Three nitrogen atoms are typically bonded to Zn”" jons.

3) In reactions catalyzed by Zn”", one of the reactants is usually a Lewis hase,

4) In reactions catalyzed by Zn*' the COEYME feceives a proton from reactants.

Which of the following statements is NOT true regarding the functionality of carbonic
anhydrase?

I} Water becomes a stronger acid when it is Ijg,ated to Zn"" ions.

2} This enzyme catalyzes the reaction between Zn”' jons and water,

3) The rate- duermmmj, step is the reaction of a bound OH group with CO,,

4) If present, Cd”" ions may replace Zn®* in the active site of the enzyme.

The word “vigorously™ in line 20 is closest in meaning (o -—----,

1) instantly 2} accidentally 3} strongly 4} irreversiblely
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Passage 3.

Named after the Titans, Greek mythological figures symbolic of power and strength,
titanium is the ninth most abundant element in the earth’s crust (0.57% by mass). It occurs in
rutile {Titk:) and in the mineral ilmenite (FeTi(;) found in the United States, Australia,
Canada, Malavsia, and elsewhere. Despite its abundance, titanium is ditficult and expensive 10
produce in its pure form. and it remained a curiosity until about 1950, when its potential
applications in acrospace technology were recognized.

Titanium is a superb structural material h-:.mu&r.‘: of its hardness. strength, heat resistance
(mp 1668°C), and relatively low density (4.5] ng ). Titanium is just as strong as steel, but
45% lighter: tilanium is twice as strong as aluminam but only 60% heavier. When alloyed with
a few percent aluminum and vanadium, titanivm has a higher strength-to-weight ratio than any
other engineering metal. These properties make titanium an ideal chowee o acrospace
applications, such as airlrames and jel engines,

Although titanium has a large positive E® for oxidation, and Ti dust will bum in air, the
bulk metal is remarkably immune 0 corrosion because its surface becomes coated with a thin,
protective oxide film. Titanium objects are inert 1o seawater. nitrie acid, hot aqueous NaOH.
and even 1o aqueous chlorine gas. Titanium is therefore used in chemical plants, in desalination
equipment, and in pumerous other industrial processes that demand inert, noncorrosive
materials. Because il is nontoxic and inert to body fluids. titanium is even used for
manufacturing artificial joints and dental implants.

Pure titanium is obtained commercially from rutile (TiO2) by an indirect route in which
Ti0h reacts with Cly gas and coke o yield hquid TiCly (bp 136°C), which is purified by
fractional distillation. Subsequent reduction to Ti metal is then carried out by reaction with
molten magnesium at 900°C, and further purification is effected by melting the titanium in an
electric are under an atmosphere of argon.

TiOws) + 2 Claig) + 2 Cls) — TiCl(h + 2 COg)
TiClg) + 2 Me(h — Ti(s) + 2 MeCls(fy

Although the process is extremely expensive and energy-intensive, the cost of
producing titanium is justified because of its unique propertics. Worldwide production of
titanium now exeeeds TOUO0D tons per year.

Which of the following is among the properties of titanium metal?

17 Fragile 2) High melting point  3) High density 4} Softness

The word “molten” in the 4th paragraph of the passage is closest in meaning to -----——-.
1} Liguefied 2) Excess 3 Pure 4 Trace

Which of the following reactions proceed for titanium?

1} Corrasion of bulk titanium 21 Renction af bulk titanium with seawater

3} Reaction of titanium dust with exyeen 4) Reaction of bulk titanium with body fluids
Titanium is being used in all the following except ---—-—-—--

1} Dental implants 23 Jet engine 3 Chemical |:rla1'ltq 41 Steel production

Which of the following statements is NOT true®

1) Titanium alloyed with aluminum and vanadium has a high strength-to-weight ratio.

) Titanium is 45% stronger than steel and 60% heavier than aluminum.

3) Although it is very expensive, pure titanium is produced because of its unique properties.

4) [t was only about 1950 when the production of pure titanium in large quantities began,
According to the passage, an electric are is used in order to ---—--- .

1) purify Ti 2} initiate the reaction between Ti and argon

3) purify TiCly 4 initiate the reaction between TiCls and argon
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