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PART A: Vocabulary

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

One theory holds that humans became highly .................... because evolution selected
those of our forefathers who were especially good at solving problems.

1) successive 2) concerned 3) passionate 4) intelligent

Is it true that the greenhouse .................... , the feared heating of the earth’s atmosphere
by burning coal and oil, is just another false alarm?

1) effect 2) energy 3) force 4) warmth

In most people, the charitable and .................... motives operate in some reasonable
kind of balance.

1) obvious 2) high 3) selfish 4) prime

Whatever the immediate .................... of the Nigerian-led intervention, West African
diplomats said the long-term impact of recent events in Sierra Leone would be disastrous.

1) reciprocity 2) outcome 3) reversal 4) meditation

The last thing I would wish to do is to .................... a sense of ill will, deception or
animosity in an otherwise idyllic environment.

1) postpone 2) accuse 3) foster 4) divest

While the movie offers unsurpassed action, .................... script makes this the least of
the three “Die Hards.”

1) an auspicious 2) a stirring 3) an edifying 4) a feeble

Relations between Communist China and the Soviet Union have unfortunately begun to
.................... again after a period of relative restraint in their ideological quarrel. We
can only hope that common sense prevails again.

1) ameliorate 2) deteriorate 3) solemnize 4 petrity

PART B: Cloze Test

Before the 1970s, the Olympic Games were officially limited to competitors with amateur
status, but in the 1980s, many events .................... (8) to professional athletes.
Currently, the Games are open to all, even the top professional athletes in basketball and
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football. The ancient Olympic Games included several of the sports ................... (9) of
the Summer Games program, which at times has included events in as many as 32
different sports. In 1924, the Winter Games were sanctioned for winter sports.
.................... (10) regarded as the world’s foremost sports competition.

8- 1) to be opened 2) that were opening
3) were opened 4) opening

9- 1) that are now part 2) which now being part
3) now are parts 4) had now been parts

10- 1) The Olympic Games came to have been
2) The Olympic Games have come to be
3) The fact is the Olympic Games to be
4) That the Olympic Games have been

PART C: Reading Comprehension

PASSAGE 1:

The emergence of chemical product engineering in the vocabulary of chemical
engineering is closely related to the need for moving the design of chemical products from
an empirical art toward a science. Chemical process industries have always launched
successful products. However, in view of the dynamic and demanding markets companies
have to deal with, more systematic approaches have to be adopted in order to guarantee
competitiveness. As a consequence, chemical product engineering is becoming a well-
established branch of chemical engineering. The concept has been emerging for the last
decade. A recent review counted over 300 references related to chemical product
engineering available in the open literature.

Some authors have discussed the history of chemical engineering in terms of two
paradigms—unit operations (developed in the 1920s and 1930s) and transport phenomena
(developed in the late 1950s)—and identified chemical product engineering as a possible
third paradigm. However, although some efforts have been made to elucidate the scope of
chemical product engineering and position it in the context of chemical engineering, the
field is broad and developing in many directions, and a consensual structure for the
discipline has not been achieved yet. Such a structure is essential for its full acceptance as
an autonomous and dedicated branch of chemical engineering science.

11- The underlined word “emergence” in paragraph 1 is closest in meaning to ................. .

1) significance 2) operation 3) appearance 4) urgency
12- The underlined phrase “The concept” in paragraph 2 refers to .......c.c........... .
1) chemical product engineering 2) well-established branch
3) chemical engineering 4) consequence
13- All of the following words are mentioned in the passage EXCEPT .................... .
1) directions 2) dynamic 3) review 4) materials
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14-

15-

16-

17-

According to paragraph 2, in spite of attempts at clarification of the extent and place of

chemical product engineering in chemical engineering, ..................... .

1) it is accepted as an autonomous branch of chemical engineering

2) the field is limited and developing in several directions

3) a general agreement on its structure does not exist

4) an essential scope has been established for it

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

1) All scholars regard chemical product engineering as the third paradigm of chemical
engineering.

2) Chemical product engineering is a relatively recent term in chemical engineering.

3) The unit operations paradigm succeeded that of transport phenomena.

4) Chemical process industries have seldom created effective products.

PASSAGE 2:

The goal of statistical mechanics is to interpret and predict the properties of macroscopic
systems on the basis of their microscopic constituents. It provides the bedrock for
understanding numerous natural phenomena and for design and optimization of chemical
processes. The importance of statistical mechanics in chemical engineering has been
recognized for many years. One prominent example, primarily from the 1960s and 1970s,
is the development and application of equations of state and local-composition models,
attained by ingenious combinations of basic concepts from statistical mechanics (in
particular, van der Waals equation of state and Boltzmann’s distribution law) with
extensive experimental data. These semiempirical methods have been widely used in
phase- and chemical-equilibrium calculations that are essential in chemical engineering
practice. Another well-known example constitutes the applications of statistical-
mechanical models to gas adsorption and hydrate formation.

Although the van der Waals equation of state and Boltzmann’s distribution law have
played a pivotal role in many classical molecular-thermodynamic models, in recent years,
a number of more sophisticated statistical-mechanical methods have also been used,
driven by diverse special applications related to fluid-phase equilibria, polymeric
materials, colloids, and interfacial engineering. These more rigorous theoretical methods
are based on molecular simulations, liquid-state theories, polymer self-consistent field
theory, and classical density functional theory. For example, powerful field-theoretical
methods have been developed for predicting the mesoscopic structures of polymeric
systems, and general equations of state have been established for fluid-phase equilibrium
calculations involving virtually any system of practical interest.

According to paragraph 1, inventive combinations of principal notions from statistical
mechanics with experimental data led to ....................

1) developments such as van der Waals equation of state and Boltzmann’s distribution law
2) phase-and chemical-equilibrium calculations essential in chemical engineering practice
3) the application of gas emission and hydrate analysis to statistical-mechanical models

4) the development and application of equations of state and local-composition models
The underlined word “virtually” in paragraph 2 is closest in meaning to ................. .
1) effectively 2) by virtue of 3) not really 4) deficiently
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18-

19-

According to paragraph 2, the more meticulous statistical-mechanical methods used

recently have their basis in ....................

1) molecular simulations, liquid-state theorles polymer self-consistent field theory,
and classical density functional theory

2) diverse special applications related to fluid-phase equilibria, polymeric materials,
colloids, and interfacial engineering

3) powerful field-theoretical methods which have been developed for predicting the
mesoscopic structures of polymeric systems

4) general equations of state that have been specifically established for fluid-phase
equilibrium calculations

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

1) The van der Waals equation of state and Boltzmann’s distribution law have made
seminal contributions to numerous molecular-thermodynamic models.

2) Statistical mechanics aims at interpretation and prediction of the properties of
microscopic systems on the basis of their macroscopic constituents.

3) Statistical mechanics is fundamental for understanding various natural phenomena
and the design and enhancement of chemical processes.

4) The significance of statistical mechanics in chemical engineering has been realized
by experts in the field for a rather long time.

The passage provides sufficient information to answer which of the following questions?

I. In what year was statistical mechanics first employed in chemical engineering?

I1. Are the methods used in chemical-equilibrium calculations purely empirical?

111. Are the more recent statistical-mechanical methods more complex than earlier ones?

I)Iand IT 2) Only I 3) I and III 4) Only III
PASSAGE 3:

Low-dimensional materials (LDMs) are a new class of materials, which have one or more
physical dimension(s) constrained to the nanometer scale. This constraint implies that the
electrons within them are confined to less than three dimensions, a property that imparts
such materials with new and unusual properties, as well as new opportunities for novel
engineering applications. The properties of low-dimensional materials are substantially
different from those of their bulk counterparts, and their understanding requires the
application of fundamental chemical engineering concepts. In studying such materials, the
central focus has been on understanding their physical and chemical properties, and their
potential technological applications. Examples of LDMs include two-dimensional (2-D)
nanosheets, one-dimensional nanowires, nanotubes and nanorods (1-D), and zero-
dimensional quantum dots (0-D), all of which showcase a whole new range of properties
when compared to their three-dimensional (3-D) bulk equivalents, with the change in
properties arising from quantum confinement and/or surface and interfacial effects.
Quantum confinement effects appear when the confining dimension(s) is (are) on the
order of the wavelength of the electron wave function. This implies that when electrons or
holes (the absence of electrons) are moving, their mean free path is larger than the
dimension of the quantum structure, which typically happens at the nanoscale. In general,
solids have a defined spectrum of allowable electronic states, called the electronic density
of states (DOS). The nanoscale confinement in LDMs brings about a transition from a
continuous to a discontinuous DOS which results in a whole new set of physical, optical
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and chemical properties. For example, as a result of quantum confinement the electronic
band gap of 0-D and 1-D semiconductors becomes size-dependent, leading to their use in
many interesting photoelectronic applications, such as solar cells, light emitting diodes

(LED) and diode lasers.
21- Which of the following techniques is used in paragraph 1?
1) Quotation 2) Definition
3) Statistics 4) Appeal to authority

22-  According to paragraph 1, which of the following is true about LDMs?

1) These materials possess such extraordinary properties that new opportunities for
their novel engineering applications are not yet known, properties that are
infrequently at variance with those of their bulk counterparts.

2) Their understanding requires the application of fundamental chemical engineering
concepts, and research regarding them has solely focused on their potential
technological applications in multiple areas.

3) Studies about them have in part concentrated on understanding their physical and
chemical properties whose differences with 3-D bulk materials are partly rooted in
surface and interfacial effects.

4) They have fewer physical dimensions than three-dimensional materials but more
than zero-dimensional quantum dots, implying that their technological applications
are confined to 1 or 2 dimensions.

23- According to paragraph 2, the appearance of quantum confinement effects indicates

(11 1: 1 .

1) in general, solids have a fixed spectrum of allowable electronic states which is
called the electronic density of states (DOS)

2) the confinement in LDMs results in a shift from a fragmented to a constant DOS,
which in turn leads to a new set of physical, optical and chemical properties

3) the confining dimension is always significantly at odds with the order of the
wavelength of the electron wave function

4) during the movement of electrons or holes, the dimension of the quantum structure
is smaller than their mean free path

24- Which of the following words best describes the author’s attitude to LDMs’ photoelectronic
applications?

1) Suspicious 2) Critical 3) Ambivalent 4) Approving

25- Which of the following best describes the overall structure of the passage?

1) A novel group of materials is introduced along with some examples and instances of
their application.

2) The origin of the emergence of a new concept is presented and its historical evolution
is discussed.

3) A survey of recent studies in a new area is presented and the seminal works on the
subject are discussed.

4) The transition from one scientific paradigm to another and their respective advantages
are presented.
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Applied Color Management Settings:
Output Intent (Press Profile): GrayCoated_hdm.icc
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Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no
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Black Point Compensation: no
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Black Point Compensation: no
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Device Independent CMYK/Gray Graphic:
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Black Point Compensation: no

Turn R=G=B (Tolerance 0.5%) Graphic into Gray: yes

Turn C=M=Y,K=0 (Tolerance 0.1%) Graphic into Gray: no
CMM for overprinting CMYK graphic: no
Gray Image: Apply CMYK Profile: no
Gray Graphic: Apply CMYK Profile: no
Treat Calibrated RGB as Device RGB: no
Treat Calibrated Gray as Device Gray: yes
Remove embedded non-CMYK Profiles: no
Remove embedded CMYK Profiles: no

Applied Miscellaneous Settings:
Colors to knockout: yes
Gray to knockout: yes
Pure black to overprint: no
Turn Overprint CMYK White to Knockout: yes
Turn Overprinting Device Gray to K: no
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