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PART A: Vocabulary

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

His words should be understood in .................... in order to be correctly interpreted.
1) direction 2) context 3) expert 4) interest

She told her friends about her intention to go abroad, changing her first decision to keep it
1) secret 2) familiar 3) final 4) positive

She has ccocisensassonssss in her library the complete works of many Persian poets such as
Hafez, Mowlana, Sa’di, Nezami and Ferdowsi.

1) defended 2) arrived 3) collected 4) caused

A defining .....cccevnvnnenn. of online art is that it can be seen anywhere by anyone with
an Internet-connected computer.

1) characteristic 2) inspiration 3) spectator 4) artifact

For decades, the hygiene hypothesis has posited that the germs we are exposed to in
early childhood can .................... us from developing allergies.

1) desist 2) prescribe 3) cease 4) prevent

I was in need of money and not at all .................... about experiments, so I concurred
and received the new medicine at the local hospital.

1) affluent 2) plausible 3) respective 4) apprehensive
Some people suffer from a chronic case of rabid chauvinism; they brandish the banners
and shields of their own tribe and .................... those of the others.

1) exculpate 2) excoriate 3) extrapolate 4) expatiate

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.

Cognitive psychology focuses on how people perceive, store, and interpret information,
................... (8) processes like perception, reasoning, and problem solving.
................... (9) behaviorists, cognitive psychologists believe it is necessary to look at
internal mental processes in order to understand behavior. Cognitive psychology has been

extremely influential, and much contemporary research ................... (10)

1) that studies 2) studies 3) studying 4) and study
1) Unlike 2) Although 3) However 4) Even

1) is cognitive with nature 2) being in cognitive nature

3) is cognitive in nature 4) being naturally cognitive
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PART C: Reading Comprehension

PASSAGE 1:

The modern chemical industry experienced its genesis in the 19th century, and rapid
development in the 20th, thereby achieving significant impact on the progress of
human civilization. The Solvay process in 1870s marked a milestone in the
deployment of continuous processes with integrated plant-wide considerations, while
the commercialization of the ammonia synthesis process in the 1920s marked the first
science-based landmark process in the modern chemical industry. Subsequent
milestones were made possible by the successful application of techniques such as
fluidized catalytic cracking in the refining industry, solvent extraction in the nuclear
fuels industry, precision separation in the production of heavy water, submerged
culture of microorganisms in the mass production of penicillin, etc., which all occurred
in the 1940s.

At the end of 1960s, the integration of chemical process systems engineering
methodologies and computer control techniques established the foundation for the
largescale modern chemical enterprise. Advances in conceptual/ biological design,
operation and control of prokaryotic and mammalian biochemical processes, and
synthesis techniques for new materials such as ultra-pure semiconductor materials and
nanomaterials in the 1990s, have been at the core of an exploding high-tech chemical
industry we have witnessed in the last 30 years.

The underlined word “its” in paragraph 1 refers to .................... .

1) rapid development 2) the 19th century

3) human civilization 4) modern chemical industry

The underlined word “established” in paragraph 2 is closest in meaning to .............. .
1) set up 2) got along 3) took apart 4) did away

All of the following words are mentioned in the passage EXCEPT .................... .

1) core 2) reactor 3) landmark 4) extraction

According to paragraph 2, during the last three decades, chemical industry has ................. .

1) quite exclusively focused on biochemical processes

2) mainly tried to develop high-tech explosive materials

3) fairly concerned itself with newly developed materials

4) witnessed little, if any, progress compared with the 1960s

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

1) Fluidized catalytic cracking in the refining industry occurred in the first half of the 19th
century.

2) The Solvay process was the first science-based landmark process in modern chemical
industry.

3) Integration of computer techniques preceded the operation and control of prokaryotic
processes.

4) The production of heavy water resulted in the mass production microorganisms and
penicillin.
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PASSAGE 2:

Semiconductor nanowires exhibit a variety of unique material properties, including
mechanical flexibility, size-dependent optical and electronic properties, and solution
processability. There have been many recent proof-of-concept laboratory
demonstrations of new technologies employing semiconductor nanowires. In order for
these concepts to make it to the marketplace, chemical engineers are needed to develop
industrial-scale chemical processes for nanowires.

Semiconductor nanowires are threadlike crystals with nanometer-scale widths and
lengths that can be more than a millimeter. A diameter of a few nanometers corresponds
to only about 10 atomic planes, and nanowires can have remarkably high-surface
area-to-volume ratios. For example, one gram of 10 nm dia. Si nanowires stretched end
to end would wrap around the earth more than 130 times. The unique chemical and
physical properties of semiconductor nanowires are unlike those of any other material
found in nature. Like most polymers, nanowires are a creation of chemistry and must be
synthesized in the laboratory.

Many possible applications for nanowires exist, including new functional
composites, membranes, printed electronics and fabrics, which require large amounts of
nanowires. Commercialization will require reactor systems that can produce nanowires
at production rates of more than tens of kilograms per day, and, therefore, robust
synthetic schemes are needed that can be scaled to an industrial setting. Once nanowires
are made, they require handling and processing: for example, purification, post-synthesis
chemical modifications, deposition on supports, molding into fibers or membranes, or
the incorporation with other materials as composites.

The underlined word “robust” in paragraph 3 is closest in meaning to .................... .
1) vigorous 2) intricate 3) meagre 4) esoteric
According to paragraph 2, regarding the physical properties of semiconductor nanowires,

oooooooooooooooooooo

1) their nanometer scale widths and lengths are usually not less than a millimeter

2) the ratios of their surface area to their volume might sometimes be substantially high

3) unlike many other materials such as polymers, they have to be synthesized in laboratories

4) the diameter of few semiconductor nanowires corresponds to only about 10 atomic planes

According to paragraph 3, in order for semiconductor nanowires to become available in

the market, chemical engineers must ....................

1) aim to develop reactor systems that could make the1r mass production attainable

2) justify their many possible applications, €.g., in membranes and printed electronics

3) ignore the fact that once they are made, nanowires require handling and processing

4) have in mind that they can only be used in combination with other materials as composites

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

1) Semiconductor nanowires are fine crystalline strings with unique chemical and physical
properties.

2) The optical and electronic properties of semiconductor nanowires are contingent upon
their dimensions.

3) Some areas of applications of semiconductor nanowires would require enormous amounts
of these materials.

4) Any 10 nm dia. Si nanowire stretched end to end would be more than 100 times the diameter
of the earth.
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The passage provides sufficient information to answer which of the following questions?
I. What would the approximate length of 10 kilograms of nanowires be?

I1. Has the applicability of semiconductor nanowires scientifically proved?

II1. When did the term “nanowire” first appear in chemical engineering literature?

)Iand II 2) Only II 3) T and I1I 4) Only III
PASSAGE 3:

For common fluids (e.g., water, ammonia, light hydrocarbons, carbon dioxide, sulfur
dioxide, and some freons) we have detailed thermodynamic data conveniently
compiled in tables and charts; the outstanding example of such compilations is the
steam table with periodic improvements and extensions. [1] Although thermodynamic
data for less common fluids are often sketchy, a substantial variety of thermodynamic
properties for “normal” fluids can be estimated from corresponding-states correlations,
especially those based on Pitzer’s use of the acentric factor (1955-1958) for extending
and much improving classical (van der Waals) corresponding states. [2] Here “normal”
applies to fluids whose nonpolar or slightly polar (but not hydrogen-bonded)
molecules are not necessarily spherical but may be quasi-elliptical. Although the Lee-
Kesler tables are useful for numerous fluids, with few exceptions, correlations that are
linear in the acentric factor cannot be used for strongly polar molecules or for
oligomers, or other large molecules whose acentric factors exceed (roughly) 0.4.

For calculating fluid-phase equilibria, it is common practice to use either one of
two methods. In Method I, we use fugacity coefficients for all components in the vapor
phase, and activity coefficients for all components in the liquid phase. In Method II,
we use fugacity coefficients for all components in all fluid phases. We find fugacity
coefficients from an equation of state (EOS), and activity coefficients from a model for
the molar excess Gibbs energy, as discussed in numerous textbooks. [3] Each method
has some advantages and some disadvantages. Before 1950, Method I was dominant
because there was reluctance to use an equation of state for condensed fluids.
Although many years before, van der Waals had clearly shown that his (and similar)
equations of state are applicable to both gases and liquids, there was little confidence
in the ability of such equations to represent the properties of liquids with sufficient
accuracy. [4]

Which of the following techniques is used in paragraph 1?

1) Humor 2) Direct quotation

3) Exemplification 4) Rhetorical question

According to paragraph 1, notwithstanding the usefulness of the Lee-Kesler tables,

molecules whose acentric factors are not larger than, more or less, 0.4.

2) they do not apply to fluids whose nonpolar or slightly polar (but not hydrogen-
bonded) molecules are not spherical but may be quasi-elliptical

3) we have detailed thermodynamic data conveniently compiled in tables and charts
for only a very limited number of the so-called common fluids

4) excluding a number of cases, correlations whose acentric factors are not non-linear
are inept for strongly polar molecules or for oligomers
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23- According to paragraph 2, concerning the method of employment of activity coefficients
and fugacity coefficients, ...................

1) each set of coefficients has some advantages and some disadvantages, as, prior to 1950,
the latter was dominant because there was reluctance to use an equation of state for
condensed fluids

2) each set of coefficients has some advantages and some disadvantages, as, prior to 1950,
the former was dominant because there was reluctance to use an equation of state for
condensed fluids

3) the former are used for all components in the liquid phase in Method I, while the latter
are used for all components in the vapor phase in Method I, and for all components in all
fluid phases in Method II

4) the former are used for all components in the vapor phase in Method I, and for all
components in all fluid phases in Method I, whereas the latter are used for all
components in the liquid phase in Method 1T

24- Which of the following words can best describe the author’s overall tone in the passage?

1) Ironic 2) Impartial 3) Prejudiced 4) Pessimistic

25- In which position marked by [1], [2], [3] and [4], can the following sentence best be
inserted in the passage?

Furthermore, before computers became readily available, equilibrium calculations were

prohibitive if both phases were described by an equation of state.

D[1] 2) 2] 3) 3] 4 [4]
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