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| Part A: Vocabulary

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

The two groups of students should be taught differently in that their learning needs are
quite

1) bizarre 2) distinct 3) stable 4) reckless

This mildly picaresque novel a boy's flight from prep school to an eventful
weekend in a big city.

1) recounts 2) accumulates 3) asserts 4) restricts

The two companies worked in and lowered their prices to make their rival
company collapse.

1) ambivalence 2) validity 3) chaos 4) collusion

The U.S. was accused of international efforts to combat global warming.
1) regretting 2) convicting 3) undermining 4) accelerating
Richard is so that his diet consists almost exclusively of catfish and chicken
liver—the two most inexpensive foods in the store.

1) frugal 2) timid 3) selective 4) astute

Even after traveling 62 miles, the runner kept on moving.

1) congenial 2) indefatigable 3) flimsy 4) indifferent

As we traveled to college for the first time, the family car was laden with books, clothing,
, and other necessities.

1) warehouses 2) amenities 3) fragments 4) appliances

When Eileen me to a fight, I could see the hatred in her eyes.

1) strengthened 2) derived 3) challenged 4) justified

People like to be around George because he is so and good-natured, so it comes
as no surprise that he has so many good friends.

1) affable 2) sarcastic 3) superficial 4) half-hearted

The new tax policy was criticized in that it was argued that the rich were actually the
main of the tax cuts.

1) hedonists 2) savants 3) benefactors 4) beneficiaries

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits

each space. Then mark your answer sheet.

Quantum teleportation exploits some of the most basic (and peculiar) features of quantum
mechanics, (11) in the first quarter of the 20th century to explain (12) at the
level of individual atoms. (13) the beginning, theorists realized that quantum physics
led to a plethora of new phenomena, (14) defy common sense. Technological
progress in the final quarter of the 20th century has enabled researchers to conduct many
experiments that not only demonstrate fundamental, sometimes bizarre aspects of quantum

mechanics but, (15) in the case of quantum teleportation, apply them to achieve
previously inconceivable feats.

1) invented a branch of physics 2) a branch of physics invented

3) a branch of physics was invented 4) that invented a branch of physics

1) occurrence in processes 2) that processes that occur

3) processes that occur 4) processes of occurrence

1) Since 2) Of 3) From 4) For

1) some of which 2) some of them 3) some of those 4) of them some

1) also 2) as 3) like 4) such a
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Directions: Read the following three passages and select the best choice (1), (2),(3), or (4

that best answers each question. Then mark your answer on your answer sheet.

Passage 1:

Neutral complexes are usually only sparingly soluble in water, but are often readily soluble
in organic solvents. For example, the red complex [Fe(acac);] (Hacac is the abbreviation for
acetylacetone, the systematic name for which is pentane-2.4-dione) can be extracted from
aqueous solution into benzene or chloroform. and the formation of [Fe(acac)s] is used as a
means of extracting Fe(IlT) from aqueous solution. Pentane-2.4-dione is a B-diketone and
deprotonation gives [acac] . a B-diketonate.

The formation of [Fe(acac);] in aqueous solution involves equilibria (1) and (2).

(1) Hacac (aq) + HoO () 2 [acac] (aq) + HiO"(aq) K =1 x 107”7
(2) Fe** (aq) + 3[acac] (aq) = Fe(acac);(aq) K=1x10%

The amount of complex formed depends on the pH of the solution. If the pH is too low, H'
ions compete with Fe** ions for the ligand (i.e. the back reaction 1 competes with the forward
reaction 2). If the pH is too high, Fe(lIl) is precipitated as Fe(OH); for which K, =2.64 x 107
Thus, there is an optimum pH for the extraction of Fe(Ill) from aqueous media using Hacac
and a given organic solvent (e.g. CHCI3). Although ligands are defined as being Lewis bases,
most are also Bronsted bases, and accurate pH control is of great importance in studies of
complex formation. Solvent extraction is important in the analytical and industrial separation
of many metals.

16- According to the passage, the solubility of Fe(acac); in water is very low because

17-

18-

19-

1) it is neutral 2) it reacts with OH™ ions

3) it reacts with Fe®* jons 4) it dissociates easily to Fe’* and [acac]”
According to the passage, [acac] isNOT a ....cccevvvinannn

1) Lewis base 2) ligand 3) p-diketone 4) Bronsted base
Adding large amounts of OH™ ions to the solution decreases the amount of Fe(acac); that
can be extracted. This is due to the reaction of OH ions with ..................

1) CHCl; 2) H;0" 3) [acac]” 4) Fe*

At very low pH, the extraction of Fe(IlI) from aqueous media using Hacac and an organic
solvent like CHCI; is not optimum. According to the passage, which of the following
reactions decreases the amount of Fe(acac); ?

1) H30" (aq) + [acac] (aq) — Hacac (aq) + H,O (1)

2) 3H;07 (aq) + Fe(OH); (s) — Fe’* (aq) + 3H,0 (1)

3) H30" (aq) + Hacac (aq) — [Haacac] (aq) + H20 (1)

4) H;0" (aq) + CHCl; (aq) — [CH2Cl5] (aq) + HO (1)
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Passage 2:

Copper is an economically important element but it is found in only trace quantities
(global average abundance is 63 pgg ') in the Earth’s crust. For both plants and animals copper
is required as a trace nutrient, but excessive amounts are toxic. Mineral forms include the free
metal, a number of silicate and oxide spices. and mixed copper/iron sulfide minerals such as
chalcopyrite (CuFeS,). The principal oxidation state of copper in the hydrosphere is the +2
state. Monovalent copper species are also known but they dissociate to form copper (0) and
copper (II) in most instances. An exception is in sea water where. under reducing conditions,
copper (I) chloro species are stable.

Copper is a borderline metal and therefore has a good ability to form complexes with a
variety of ligands. Ligands with nitrogen donor atoms are specially favored. In natural fresh
water that is in equilibrium with the atmosphere. the aquo complex of copper is the principal
species at low pH. In the neutral pH range, partially deprotonated forms become important as
does a complex with hydrogen carbonate. At still higher pH values, further deprotonation takes
place and a complex involving two carbonate ions is formed.

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

1) Copper has little importance in the economy.

2) Plants and animals require excessive amounts of copper.

3) Copper is a relatively abundant element in the Earth’s crust.

4) Trace amounts of copper are required for our body.

Which of the following species is NOT likely to be found in mines?

1) CuO 2) CuCl 3) Cu 4) CuSiO;
What usually happens to Cu (I) species in the hydrosphere?

1) They form complexes with a variety of ligands.

2) They react with FeS; to produce CuFeS,.

3) They dissociate to Cu (0) and Cu (IT) species.

4) They are stable under oxidizing conditions.

Which of the following species is the partially deprotonated form of copper aquo

complex?

1) [Cu(H20)6]*" 2) [Cu(OH)(H20)s]”  3) Cu(HCO;), 4) CuFeS;

The word “nutrient” in line 3 is closest in meaning to -----—--—- :

1) impurity 2) metal 3) inert 4) food supplement
Passage 3.

lIodine is a weak oxidizing agent used primarily for the determination of strong reductants.
The most accurate description of the half-reaction for iodine is: I3 + 2e” — 31 (E '=0.536 V)
where I3 is the triiodide ion. Because of the relatively small electrode potential, standard
iodine solutions have relatively limited applications compared with several other oxidants.
Occasionally. however, this low potential is advantageous because it imparts a degree of
selectivity that makes possible the determination of strong reducing agents in the presence of
weak ones. An important advantage of iodine is the availability of a sensitive and reversible
indicator for the titrations. lodine solutions lack stability, however, and must be standardized
regularly.
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lIodine (I») is not very soluble in water (0.001 M). To obtain solutions having analytically
useful concentrations of the element, iodine is ordinarily dissolved in moderately concentrated
solutions of potassium iodide. In this medium, iodine is reasonably soluble as a consequence of
the reaction

L(s)+1 (aq) = I3 (aq) K=7.1x10

lodine dissolves only very slowly in solutions of potassium iodide, particularly if the
iodide concentration is low. To ensure complete solution, the iodine is always dissolved in a
small volume of concentrated potassium iodide, care being taken to avoid dilution of the
concentrated solution until the last trace of solid iodine has disappeared. Otherwise, the
molarity of the diluted solution gradually increases with time. This problem can be avoided by
filtering the solution through a sintered glass crucible before standardization.

lodine solutions lack stability for several reasons, one being the volatility of the solute.
Losses of iodine from an open vessel occur at relatively short time even in the presence of an
excess of iodide ion. In addition. iodine slowly attacks most organic materials. Consequently.
cork or rubber stoppers are never used to close containers of the reagent, and precautions must
be taken to protect standard solutions from contact with organic dusts. Air oxidation of iodide
ion also causes changes in the molarity of an iodine solution: 41+ O, + 4H — 21, + 2H,0. In
contrast to the other effects, this reaction causes the molarity of the iodine to increase. Air
oxidation is promoted by acids. heat, and light.

According to the passage, what is the advantage of the small electrode potential of iodine?
1) It has a degree of selectivity towards reducing agents

2) It is the limiting reagent in titrations

3) It can oxidize almost all reducing agents

4) It reacts with air during the titration

Which of the following is a disadvantage of the iodine solution as an oxidizing agent?

1) Its indicator is reversible 2) It has a sensitive indicator
3) It is not very stable 4) It has no selectivity
It is necessary to use potassium iodide for titrations with iodine, because ..................

1) it is a reducing agent.

2) the solubility of iodine in pure water is low

3) all species in the half-reaction should be present before titration

4) neutral iodine atoms should be produced before titration

What is the purpose of filtering the solution of I3 (aq) through a sintered glass crucible?
1) To make sure that no excess I (aq) is present in the final solution

2) To make the solution more concentrated

3) To make sure that no I>(s) is present at the bottom of the final solution

4) To avoid dissociation of I3 (aq) to I>(s) and [ ~(aq)

Which is the following does NOT cause the molarity of a standardized iodine solution to

change?

1) evaporation of I, (aq) from solution 2) the presence of iodide ion in excess
3) reaction of iodine with organic materials  4) reaction of iodine with air

The word “stopper” in line 4 of the last paragraph is closest in meaning to ---------- i

1) lid 2) brake 3) tap 4) surface
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