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1-  The geology student made a surprising discovery; the volcano believed to be ..uuuu... was
about to erupt,
1) temporary 2) dormant 3) affable 4) vulnerable
2-  We waited for the storm to ........... before we left.
1) abide 2) abase 3) abridge 4) abate
3-  The minister desired the position simply for the .......... associated with it.
1) status 2) scope 3) origin 4) feature
4-  The........... researcher made sure to check her measurements multiple times.
1) vague 2) initial 3) diligent 4) apposite
5-  Denver’s impractical plan to build a subway system was .......... in 1970s.
1) scrapped 2) surmised 3) strived 4) scattered
R . such as hair color and eye color are inherited genetically from one’s parents.
1} Dlmensmns 2) Traits 3) Omens 4) Enigmas
7- The company has ........... 51000 to the team to get the project started.
1) bestowed 2) ascribed 3) depnsited 4) allocated
8-  After a week the jury had still not reached a .
1) status quo 2) sequence 3} 1.nne:rdlt‘:t 4) suspect
9-  Heavy rains had .......... the expedition’s progress through the north-west of the country.
1) hindered 2) abandoned 3) evaded 4) distressed
10- The rattlesnake is the most ............. snake in the Untied States.
1) zealous 2) venomous 3) haphazard 4) ancestral

| PART B: Cloze Test |
| Directions: Read the following passage and decide which choice (1), (2), (3), or |
| (4) best fits each space. Then mark the correct choice on your answer sheet.

The ancient Romans built an extensive and (11) ......... to serve their needs. The Roman road-
building era began in 312 BC. The roads provided economic and military access from Rome to
distant parts of its far-flung empire. The first road (12) .......... the Appian Way, which led,
from Rome to Brundisiom (now Brindisi), a port (13) ......... is now southern Italy. The
Appian Way was the main route to Greece, and it ran over 560 km (350 mi). A second road,
from Rome to Naples, provided the first stage of the route (14) .......... by troops headed to
Africa. Roman advances in road-building techniques included preparation of foundation soils
and base courses, brick paving , and, (15) .......... , provision for adequate drainage.

11- 1) system of durable roads 2) roads of durable system
3) durable system of roads 4} durable road of systems

12- 1) was to construct 2) was constructed
3) that was constructed 4) constructed was

13- 1) in what 2) i which it 3) where 1s 4y which it is

14- 1) using 2} used 3) be used 4)was used

15- 1) most important 2) the more important
3) the most important 4) most importantly
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Part C: din Comprehension
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17-

18-

19-

20-

Passage 1:

Soluble iron and manganese are found in many ground waters because of reducing
conditions which favor the soluble +2 oxidation state of these metals. Iron is the more
commonly encountered of the two metals. In groundwater, the level of iron seldom exceeds 10
mg/L, and that of manganese is rarely higher than 2 mg/L. The basic method for removing both
of these metals depends upon oxidation to higher insoluble oxidation states. The oxidation is
generally accomplished by aeration. The rate of oxidation is pH-dependent in both cases, with
a high pH favoring more rapid oxidation. The oxidation of soluble Mn(II) to insoluble MnO»; is
a complicated process. It appears to be catalyzed by solid MnQs, which is known to adsorb
Mn(II). This adsorbed Mn(II) is slowly oxidized on the MnO» surface.

Chlorine and potassium permanganate are sometimes employved as oxidizing agents for
iron and manganese. There is some evidence that organic chelating agents with reducing
properties hold iron(1I) in a soluble form in water. In such cases, chlorine is effective because it
destroys the organic compounds and enables the oxidation of iron(II). In water with a high
level of carbonate, FeCO3 and MnCO;5 may be precipitated directly by raising the pH above 8.5
by the addition of sodium carbonate or lime. This approach is less popular than oxidation,
however.

Relatively high levels of insoluble iron(IIl) and manganese(IV) frequently are found in
water as colloidal material which is difficult to remove. These metals may be associated with
humic colloids or “peptizing™ organic material that binds to colloidal metal oxides, stabilizing
the colloid.

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

1) Fe(ll) and Mn(1l) ions are soluble in water,

2) The concentration of iron in ground waters is often higher than 10 mg/L.

3) The concentration of manganese in ground waters is often lower than 2 mg/L.

4) The concentrations of Fe(Il) and Mn(II) in ground waters depend on the existence of
reducing conditions.

In the “aeration™ process, soluble Fe(ll) and Mn(II) react with -----—-- .

1) oxygen 2) chlorine

3) potassium permanganate 4) organic chelating agents

Which of the following compounds is used to oxidize organic chelating agents?
1) Cl; 2) 0y 3) KMnOy 4) MnOs

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

1) When the concentration of carbonate ion is high, FeCO; may be precipitated upon addition
of lime.

2) MinO; can catalyze the oxidation of Mn(1I) to MnOs-.

3) Organic chelating agents with reducing properties are used to remove iron (II) from ground
waters.

4) Even after oxidation of iron and manganese ions to Fe(III) and Mn(IV), they may remain in
water as colloidal material.

The total amounts of iron and manganese in ground waters may be reduced due to the

existence of --——-—-——-.

1) peptizing organic material 2) carbonate ion

3) reducing agents 4) organic chelating agents
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Passage 2:

In the early 1970s it was demonstrated that vibrational excitation along the reaction
coordinate would be more efficient than translational motion in promoting endoergic reactions
of the so-called ‘late” barrier type. This refers to those reactions whose transition-state region
occurs late en route from reactants to products.

The first experiment showing the vibrational enhancement of a chemical reaction was
reported for the crossed-beam reaction K + HCl — KCl + H. An HCI chemical laser was
employed to excite the HCI reactant resonantly, inducing the vibrational transition v=0 — 1.
[t was estimated that an enhancement of two orders of magnitude in the KCl yield upon HCI
vibrational excitation from v=0to v = 1 took place.

An interesting example of mode-selective chemistry by vibrational excitation is that of the
reaction H + HOD, which can produce (a) H: + OD or (b) HD + OH. The isotopic variant
reaction H + H;O — H + OH has a reaction barrier of 7580 cm . It was proposed that the
excitation of the OH stretching mode could enhance the H + H50 reaction rate.

The reagent HOD is a perfect candidate for mode-selective chemistry because the H-OD
and HO-D stretching frequencies are ~3800 cm™ and ~2800 em™' respectively, i.e. they are
quite different and represent almost pure vibrational modes. Is it possible to control the
outcome of this reaction by exciting each of these modes separately? In other words, can the H
+ HOD reaction be controlled to trigger one of the two following reactions:

H+H—O0D — H; + OD (a)
H+ HO—D — HD + OH (b)

where “—" signifies the specific excitation of this stretching mode. Influencing the reaction
path in this manner, via selective excitation of vibrational modes, was first demonstrated by
Crim in 1999,

What reactions are considered a ‘late’ barrier type?

1) Reactions for which translational motion is important.

2) Exothermic reactions.

3) Reactions that proceed efficiently.

4) Reactions for which the transition-state strueture is closer to the structure of products.

In reaction K + HCl — KCI + H, what causes an increase in the yield of KC1?

1) Recombination of KCl and H 2) HCI chemical laser

3) Vibrational relaxation of KCl 4) The existence of resonance structures for KCI

Why is HOD a perfect candidate for mode-selective chemistry?

1) Its two stretching frequencies differ substantially.

2) It has only two vibrational modes.

3) In the reaction between HOD and H, only one product is possible.

4) Its stretching frequency (at 3800 cm™) is significantly smaller than 7580 cm ™.

According to the passage, when a 2800 em™ laser is used in reaction H + HOD, the

dominant products are .......

1Y D+ OH 2)H; + OD 3)HD + OH 4)H+ 0D

According to the passage, which statement is NOT true?

1} An HCI chemical laser can induce the v = (0 — 1 transition of HCL.

2) Vibrational excitation can influence the reaction path.

3) Reaction barriers are always larger than vibrational frequencies.

4) To promote endoergic reactions, translational motion is not as effective as vibrational
excitation along the reaction coordinate.
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Passage 3:

Sulfur is the sixteenth most abundant element in the earth’s crust—0.026% by mass. It
occurs in elemental form in large underground deposits and is present in numerous minerals
such as pyrite (FeS; which contains the S,* jon), galena (PbS), cinnabar (HgS), and gypsum
(CaSO, - ZH20). Sulfur is also present in natural gas as H2S and in crude oil as organic sulfur
compounds. In plants and animals, sulfur occurs in various proteins, and it is one of the 10
most abundant elements in the human body. Elemental sulfur is obtained from underground
deposits and recovered from natural gas and crude oil. Sulfur is removed from these fuels prior
to burning in order to prevent pollution of the air with 50 and subsequent formation of acid
rain. The sulfur compounds in gas and oil are first converted to HsS, one third of which is then
burned to give S0.. Subsequent reaction of the SO: with the remaining H;S vields elemental
sulfur:
2H;S () +3 02(g) — 280:(g) +2H:0 (g) (1)

SO2(g)+2H:S(g) — 3S(g)+2H:0(g) (2)

Sulfur exists in many allotropic forms. but the most stable at 25°C is rhombic sulfur, a
yellow crystalline solid (melting point 113°C) that contains crown-shaped Sg rings. Above
95°C, rhombic sulfur is less stable than monoclinic sulfur (melting point 119°C), an allotrope
in which the cyclic molecules pack differently in the crystal. The phase transition from
rhombic to monoclinic sulfur is very slow, however, and rhombic sulfur simply melts at 113°C
when heated at an ordinary rate.

Molten sulfur exhibits some striking changes when its temperature is increased. Just above
its melting point, sulfur is a fluid, straw-colored liquid, but between 160°C and 195°C its color
becomes dark reddish brown, and its viscosity increases by a factor of more than 10,000. At
still-higher temperatures, the liquid becomes more fluid again and then hoils at 445°C to give a
vapor that contains mostly Sg molecules along with smaller amounts of other S, molecules (2 <
n = 10). If the liquid is cooled rapidly by pouring it into water, the sulfur forms an amorphous,
rubbery material called plastic sulfur.

In underground deposits, sulfur mainly occurs with oxidation number —=eeeea---,
1) =2 2} -1 3) 0 4) +6
According to the passage, which of the following statements is true?

1) One third of SO; produced in the burning process reacts with Ha 5.

2) One third of the sulfur in natural gas and erude oil is converted to H»S.

3) One third of SO; is produced from S(g).

4) Two thirds of H,S reacts with 8O, to produce S(g).

When a sample of rhombic sulfur is heated rapidly from 25°C to 130°C, what
transformations take place?

1) It transforms to monoclinic sulfur at 95°C and melts at 119°C,

2) A solid-solid phase transition occurs at 119°C.

3) It melts at 95°C and changes color at 119°C.

4) It melts at 113°C without undergoing a solid-solid phase transition.
According to the passage, which of the following statements is NOT true?
1) The most stable allotrope of sulfur at 25°C is a crystalline solid.

2) Sulfur is one of the 10 most abundant elements in the earth’s crust.

3) Plastic sulfur is formed when liquid sulfur is cooled rapidly.

4) The viscosity of liquid sulfur changes significantly with temperature,

Which of the following shows the formation of acid rain correctly?

1) § — 50; — H,S — acid rain 2) Hs8 — SO» — 8 — acid rain
3) § — H;8 — acid rain 4) Hz5 — 50; — acid rain
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