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PART A: Voeabulary

Dircetions: Choose the word or phrase (1), (2), (3), or (4) that best complctes cach
sentence. Then mark the correct choice on your answer sheet.

1-  During the ----—----—-- between arriving at the airport and boarding the plane, we’ll probably
do a bhit of window shopping.
1) interval 2) intervention 3) imbalance 4} inconsistency

2-  That ugly vacant lot ---------- from the beauty of the neighborhood,
I) depletes 2) derives 3) detracts 4) deviates

3- At first, the Savings Mart didn’t do well, but after it lowered its prices and increased its
advertising, the store began to -o--————-- .

1) prosper 2) subside 3) arise 4) strive

4-  The movement of clouds may scem fo be -—--—-—-, but scientists know that there is a
pattern to how they move,
1) compaliblc 2) specilic 3) transicnt 4) random

5-  Since my math ¢lass was very difficult for me, [ consider the B that 1 got for the course
to be a great ——-—--——--,
[} illusion 2) triumph 3) obligation 4} disapproval

6-  The hardware store sells —-----——-- stones made of plastic that you can open and hide a house
key in. Then vou can hide the key by leaving the “stone™ somewhere near your door.
1) conlidential 2) artilicial 3) superlicial 4y metaphorical

7-  Rhoda’s budget is so tight that she felt it would be --—--—-— to buy herself ¢ven a fen-
dollar pair of earrings.
1) plausible 2) 1angiblc 3) sullicient 4) extravagant

8-  When the climbers reached the peak of the tallest mountain in the world, they felt it was
a --------—- gecasion and were filled with pride.
1) momentary 2) moribund 3) meticulous 4} momentous

9-  The ramification of committing a murder is to serve a prison sentence even if you
------—--- YOUr actions.
1) implement 2) renew 3) regret 4) exceed

1~ It iz often an attorney’s job to construe the meaning of a contract and then share that
------——-- with a clicnt and, if nceded, with a judge or jury.
) justification 2) interpretation 3) transformation  4) condemnation
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PART B: Cloze Test
Dircetions: Read the following passage and decide which choice (1), (2), (3), or (4) best fifs

each space, Then mark the correct choice on your answer sheet.

For 20 years, children have been treated (11) ----——---- all sorts of programs on
television which are supposed to help them hecome better at skills such as reading and
math. ‘These programs have presented (12) ---------- such as counting and recognition
ol letters as nothing but fun, (13) -—----—-—-- by such things as rainbows and jumping
[rogs. (14} -=mmanemm- no unprovemnent in children's abilitics in literacy and numcracy
(15) ———mmmmm- . These [un ways ol teaching such skills don’t seem (o work.

11- 1)in 2) for 3)to 4} on

12- 1) the leaming of skills 2) skills to leamn
3) the skills of learning 4) learning of skills in

13- 1) arc accompanicd 2) lo accompany
3) being accompanied 4) to be accompanied

14- 1) In spite of 2) But 3) Although 4y Whereas

15- 1) would observe 2) it observes
3) has been observed 4) to be observed

PART C: Reading Comprehension

Directions: Read the following three passages and apswer the questions by choosing the
hest choice (1), (2), (3), or (4}, Then mark the correct choice on your answer shect,

PASSAGKE 1:

Nuclcar magnetic resonancee (NMR) spectroscopy utilizeg iransitions between dilferent
nuclcar spin slaics in a magnctic [icld. It 1s the most important Lool for delermining the
structure of simple organic molecules, and the 2003 Nobel Prize in medicine was
awarded to chemist Lauterbur and physicist Mansfield for inventing magnetic
resonance imaging (MRI), which is used in medicine to obtain images of internal
organs of patients through their differing densities of hyvdrogen atoms by focusing on
the NMR absorplion of hydrogen nuclei.

Older NMR instruments are “continucus-wave™ instruments. Radio-frequency
energy Is conducted by coaxial cable to the sample, which 1s located in the magnetic
field of an electromagnet, Since electromagnets cannot scan over a large range of
magnetic fields without losing the necessary tield homogeneity, a scanning instrument
operates al a lixed magnetic [ield and the [requency of the radiation is scanned. The
most common continuous-wave instruments obtain proton NMR spectra, but some are
built to obtain spectra of two or more nuclei. Most modern NMR instruments are
Fourier transform NMR spectrometers, which frequently use superconducting
electromagnets. Such instruments can obtain spectra of more than one kind of nucleus,
and can oblain a speetrum more quickly than can a scanning instrument.
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The nuclei with spin quantum number greater than 152 give broad lines that are not
likely to be resolved well enough to oive much useful information. so these nuclei are
not used in NMR. The most prominent NMR nucleus after the proton is . although
NMR of "I and *'P is fairly common, The natural abundance of the “C isolope is
approximately onc pereentage, so that a “C nueleus is unlikely o have another "C
nucleus in ¢lose proximily in a substance with the natural isolopic composition. 1n this
case the “C—1°C spin—spin coupling can be ignored. Almost every “C nucleus will be
close to protons, so the spin—spin splitting between protons and BC nuclei is important
in "C NMR. The technique of spin decoupling is used to simplify the spectra. The
sample is strongly irradiated with radiation at the resonant frequency of some or all of
the protons. This canses the “C multiplets to collapse to singlers, The simple
cxplanation is that the irradiation causes the protons 1o make rapid (ransitions between
the spin-up to the spin-down states so that they do not remain in a single spin state for
long enough to provide the splitting.

The word *utilizes™ in paragraph 1 is closest in meaning to -—------—--,

1) misapplies 2) imposes 3) exploits 4% tails

According to the passage, how does NMR instrument work?

1) NMR occurs due to the absorbance of radio frequency radiation to cause the
flipping of nuclear spin states.

2) The NMR signal is produced by excitation of the nuclel sample with radio waves
into ¢lectron spin resonance.

3) Fourier transtorm NMR is used to excite only one nucleus of a particular isotope in
the molecule simultaneously.

4y Continuous wave NMR vses a sweeping magnetic field and scanning of frequency
by varying the current in a frequency coil to achieve resonance absorption signals.

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

1) Odd mass nuclel with [ractional spins arc NMR aclive.

2) Single-scan NMR implics that a very homogencous magnetic licld 1s not required.

3) NMR spectroscopy gives chemists the ability to study only hydrogen's molecular
structure.

4) The main ditference between NMR spectroscopy and MR] imaging is that MRI
generates information based on the frequency of emitted radiation.

According to the passage, which nuclei is the most important vne for organic chemists in

NMR?

1)3'p 2 'H 3) ¢ 4) 3¢

According to the passage, which of the following statement is NO'T true?

1) Decoupling is the simplification of an NMR spectrum by irradiating the sample
with radio-frequencies to remove the splitting caused by protons.

2) Only 1% of naturally occurring carbon atoms is “C. so the sensitivity of natural
abundance carbon NMR is lower than that for proton NMR.

3) In proion NMR, speetra it's casy (o observe multiplets because ol the higher isotopic
abundance o "H which is more than 99%.

4) The coupling between adjacent carbon atoms can be observed normally as like as
between adjacent protons in proton NMR.
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PASSAGE 2;

Trtanium 1s widely distributed in the earth’s crust. Because of its relatively low density
and high strength, titanium is an excellent structural malerial, cspecially in jel cngines,
where light weight and heat resistance are required. In addition, the resistance ot
titanivm to chemical attack makes it a vseful material for reaction vessels. Titanium
dioxide, titanium(IV} oxide, 15 a very impeortant material and a highly opagque
substance used as a pigment in paper and paints and as a component of sunscreens.

Tilanium dioxide 15 widely dispersed in nature, bul the main ores are rutile {impurc
Ti0;) and ilncenile {FeTiOs). When surlaces are coated with TiO», they become
resistant to dirl and bacteria. For example, the Pilkinglon Glass Company 15 now
making glass coated with Ti(); that cleans itself. Its action arises from two effects.
First. the coating of Ti(); acts as a catalyst in the presence of ultraviolet {UIV} light to
break down carbon-based pollutants to carbon dioxide and water. Second, becanse
11}, reduces surface tension, rainwater “sheets™ mstead of forming droplets on the
glass, thereby are washing away the grime on the surlace of the glass. Becausc the
TiOy-treated glass requires UV light for its action, it does not work well for interior
surfaces where UV light is present only in small amounts. Studies show that N-doped
110}, surface coating kills many types of bacteria and will catalyze the breakdown of
dirt in the presence of visible light or UV light. In addition, because the '1i(); on the
surface of glass has such a strong attraction for water moleeules, water does not bead
up (o form droplets.

Ilmenile s treated with sulluric acid to form a soluble sullale:
FeTiOs(s) + 20L804(ag) — Fe* (ag) + TiO™ (ag) + 28047 (ag) + 2LLO(D
When this aqueous mixture is allowed to stand, solid I'eS0,.71150 forms first and 1s
remaved. The mixture 15 then heated, and the insoluble titanium{1V) oxide hydraie
(T10-.11,0) lorms. The water ol hydralion is driven oll by healing to lorm pure TiOs.
In its compounds, titanium is most efien lound in the +4 oxidation state. Examples arce
Ti(), and TiCl,, the latter a colorless liquid (bp — 137 C) that fumes in moist air to
produce 110>, ‘Titantum(l1[} ecompounds can be produced by reduction of the +4 state.
[n aqueous solution, T exists as the purple Ti(] ]3())63_ ion, which is slowly oxidized
to titantum(IV) by air. Titanium(ll) is not stable in agueous solution but does exist in
the solid state in compounds such as TiO and the dihalides of general formula TiX,.

According to the passage, Ti{)z can be uscd as all the following EXCEPT --—-——--—-,
I') anti-fog coating 2) self-sterilizing

3) self-healing 4) self-cleaning

The word “opagque” in paragraph 1 is closest in meaning to ------—--,

1) translucent 2) intransparent 3) crystalline 43 clear

According fo the passage, which of the following statement is TRUE?
1) The chemistry of titanium 1in the +4 state 1s rather restricted.

2) The only way to produce '1iC) is leached by strong acid

3) Titanium is casily melied or burned.

_ _ Heat
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According to the passage, which of the following properties of titanium is NOT correct?

1) Brittleness 2) Rigidity

3) Stifthess 4) Corrosion resistance

According to the passage, which of the following statements is TRUE about the

properties of titanium chemistry?

1) Titaniwn has antibacterial properties as well as TiO, under sunlight.

2) No difference was observed between N-doped Ti0); and TiO; to deactivate of dirt.

3} In the absence of UV light, neither N-doped T1(}; nor 110, could inhibit bacterial
growth,

4) Titanium dioxide 1s a photocatalyst with well-known ability to oxidise the organic
conlaminants as well as 1o destroy bacterial.

PASSAGE 3:

The alkali metals are among the most reactive elements and thus are alwayvs found as
ions in nature, either in solid minerals or in aqueous solution. The two most important
of these metals are sodium and potassium. Their abundant, water-soluble compounds
are used throughout industry and research, and the Na™ and K™ ions are essential to
organisms, In fact, our daily requirement for potassium is more than twice that for
sodium. Because most foods contain potassium, serious delicieney of thig clement in
humans is rarc. However, potassium delicieney can be causced by Kidney mallunclion
or by the use of certain diuretics. Potassium deficiency leads to muscle weakness,
tiredness, irregular heartbeat, and depression.

Potassium is alse found in the fluids of the body as the K™ ion. and its presence is
essential to the operation of our nervous system. The passage of impulses along the
nerves requires the Now of K™ and Na® through channcls in the membranes of the
nerve cells. Failure ol these ions [low prevenis nerve lransmissions and resulls in
death. Althouvgh a steady intake of potassium is essential to preserve life, ironically,
too much potassium can be lethal.

‘The sodium ore is halite (largely NaCl). which is obtained either by evaporation of
concentrated salt solutions called brines or by mining vast salt deposits formed from
the evaporation ol prehistorie scas. The brine is evaporated and the solid crushed and
[uscd lor use In an clectrolylic apparatus called the Downs ccll. To reduce healing
costs, 1 part NaCl (mp = 801°C) is mixed with 1% parts CaCl, to form a mixture that
melts at only 380°C. Reduction of the metal ions to Na and Ca takes place at &
cylindrical steel cathode, with the molten metals floating on the denser molten salt
mixture. As they risc through a short collecting pipe, the liquid Na is siphoned ofT,
whilc a higher melting Nu/Ca alloy solidifics and [alls back inie the molien clecirolyic.
Chloride ions are oxidized to Cls gas at a large anode within an inverted cone-shaped
chamber that separates the metals from the Cl, to prevent their explosive
recombination.

Svlvite (mostly KC1) is the major ore of potassium. The metal 15 too seluble in
molten KCl 1o be obtained by a method similar (o that used lor sodium. An Na atom is
smaller than a K atom, so it holds its outer electron more tightly: IE, ol Na = 496
kIimol; IE, of K = 419 kJ/mol. Thus, based on this atomic property. Na would not be
effective at reducing K because the equilibrium constant would favor reactants.
However. the reduction is carried out at 850°C. which is above the boiling point of K,
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so the equilibrium mixture contains gaseous K. As the K gas is removed, Le
Chitelier’s principle predicts that the reaction shifts to produces more K. 'lhe same
general method 15 used to produce rubidium and cesium.

According to the passage, which of the following statement is NI true?

1) Both potassium and sodium lons play an essential role in activating nerve impulses
throughout your nervous system.

2) Adults should consume less than 2.000 mg of potassium and at least 4,000 mg of
sodium per day,

3) Geuling cnough potassium [rom your dicl can help you maintain healthy nerve
[unction.

4) Seme diuretics can cause you to eliminate more potassium in your urine.

The word “lethal” in paragraph 2 is closest in meaning to —-----—--,

1) toxic 2) healthy 3) fatal 4) beneficial

Aceording to the passage, which of the following statements is TRULE?

1) Halite is a high-concentration selution ol sodium chloride.

2) A Downs cell is used only lor the elecirolysis ol solid sodium chloride.

3) In a Downs cell. liquid sodium metal is produced at the anode, while chlorine gas is
produced at the cathode.

4) Calcium chloride, for the electrolysis of sodium chloride solution, is added to the
clectrolyle 1o reduce the wemperature required 1o keep the clectrolyie liquid.

According to the passage, which of the following signs can NOT be associated with low

potassium?

1) Dizziness 2) Fatigue 3) Spasmn 4) Arrhythmia

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

1) KCIHJ " NEI[N = NHCIHJ T K(g}

2) Redox and the conversion to metal method 15 the main one used only for producing
potassium.

3) Electrolysis, which is used for sodium, fails beeause ol the high solubility of
potassium in molien KCIL

4) Although sodium is more electropositive than potassium, KC1 can be reduced 1o the
metal by reaction with metallic sodium.
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