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Part A: Vocabulary and Grammar

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

She's not very ———---—- -- in the way she treats her children; they may be punished today for
something they were rewarded for yesterday!

1) dominant 2) restrictive 3 ) consistent 4) proportional

She has the -----—--- of being one of the few people to have received an honorary degree from
the university this year.

1) extraction 2) detection 3) distinction 4) simulation

Financial ---------- on the company are preventing them from employing new staff.

1) resolutions 2) deductions 3) approaches 4) constraints

The pattern ---------- from our analysis of the accident data shows that bad roads are
responshible for the majority of accidents.

1) occurring 2) assuming 3) identifying 4) emerging

The changes to the national health system will be ---——-—-— next year; people won't have to
worry about long waiting lists for hospitals anymore.

1) converted 2) intervened 3) accompanied 4) implemented

The course is essentially theoretical in------—-- , but you'll need some practical work experience
before you can apply for the job.

1) process 2) function 3) orientation 4) exploitation

The report suggests that there has only been a(n) ---------—- improvement in women's pay over
the past few years.

1) ultimate 2) eventual 3) marginal 4) enormous

She gave me this jumper, which she had ---------- herself.

1) knitted 2) knitted it 3) been knitted 4) been knitted it

The teacher suggested that Ali -———------ the lesson at least twice before taking the test.

1) reviews 2) review 3) reviewed 4) reviewing

He was in such bad shape and asked for my help. It was impossible to --—--—-—- 2

1) refuse 2) refusing 3) refused 4) be refused

Part B: Cloze Test

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits each
blank. Then mark your choice on your answer sheet.

Hurricane Floyd, one of the most powerful storms ever (11) ---------- in the Atlantic, has pounded
the Central Bahamas and set its sights (12) ---------- Florida. The storm brought heavy rains and
strong winds of up to 200 kph., (13) ---------- residents sought refuge in boarded up homes.
Forecasters say Floyd is capable of (14) ---------- destruction and the states of Florida and Georgia
have ordered more than two million people (15) ---------- the Atlantic shoreline.

1) recoding 2) to record 3) recorded 4) was recorded

1) to 2) on 3)1n 4) from

1) as 2) that 3) whose 4) which

1) mass 2) a mass 3) the mass 4) that mass

1) evacuated 2) to evacuate 3) for evacuation 4) evacuating
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| PART C: Reading Comprehension

Directions: Read the following two passages and answer the questions by choosing the
best r:hm‘c, (2), (3), or (4}:: mark rh correct choice on your answer sheet. \
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Nanoscience is the study of phenomena and manipulation of material at the nanoscale, in
essence an extension of existing sciences into the nanoscale. Nanoscience is the world of atoms,
molecules, macromolecules, quantum dots, and macromolecular assemblies, and is dominated by
surface effects such as Van der Waals force attraction, hydrogen bonding, electronic charge, ionic
bonding, covalent bonding, hydrophobicity, hydrophilicity, and quantum mechanical tunneling, to
the virtual exclusion of macro-scale effects such as turbulence and inertia. For example, the vastly
increased ratio of surface area to volume opens new possibilities in surface-based science, such as
catalysis. The ongoing quest for miniaturization has resulted in tools such as the atomic force
microscope (AFM) and the scanning tunneling microscope (STM). Combined with refined
processes such as electron beam lithography, these instruments allow us to deliberately manipulate
and manufacture nanostructures. Engineered nanomaterials, either by way of a top-down approach
(a bulk material is reduced in size to nanoscale pattern) or a bottom-up approach (larger structures
are built or grown atom by atom or molecule by molecule), go beyond just a further step in
miniaturization. They have broken a size barrier below which quantization of energy for the
electrons in solids becomes relevant. The so-called “quantum size effect” describes the physics of
electron properties in solids with great reductions in particle size. This does not come into play by
going from macro to micro dimensions. However, it becomes dominant when the nanometer size
range is reached. Materials reduced to the nanoscale can suddenly show very different properties
compared to what they show on a macroscale. For instance, opaque substances become transparent
(copper); inert materials become catalysts (platinum); stable materials tum combustible
(aluminum); solids tumn into liquids at room temperature (gold); insulators become conductors
(silicon). A second important aspect of the nanoscale is that the smaller a nanoparticle gets, the
larger its relative surface area becomes. lts electronic structure changes dramatically, too. Both
effects lead to greatly improved catalytic activity but can also lead to aggressive chemical
reactivity. The fascination with nanotechnology stems from these unique quantum and surface

phenomena that matter exhibits at the nanoscale, making possible novel applications and interesting
materials.

The example of insulators is given to show ------- —.

1) the possibility of producing silicon 2) how materials act on a macroscale

3) the importance of comparing materials 4) the new properties of materials on a nanoscale
The surface phenomenon ------ :

1) is related to ionic bonding

2) is also referred to as the quantum size effect

3) occurs if we go from nanoscales to microscales
4) occurs provided that a material gets larger

The word “inertia” in line 6 can best be replaced by --------—-- :

1) energy 2) division 3) stillness 4) activity
The process called “miniaturization” ---------- g

1) is used to produce as many as two tools 2) is essentially a top-down approach

3) has resulted in more refined AFM and STM 4) allows to make patterned nanostructures
According to the passage, nanoscience -------==- ; -

1) tries to remove all macro-scale materials

2) is primarily aimed at stopping aggressive reactivity

3) is essentially more significant than all existing sciences

4) makes it possible to make both smaller and larger structures

The word “This” in line 16 refers to ---------- ;

1) physics 2) the effect 3) particle size 4) quantum size
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According to the passage, it is true that ----—-- -

1) the i1deas of Waals dominated nanoscience

2) properties of materials depend on their scale

3) platinum is an engineered inert material

4) catalytic activity is the greatest concern of nanotechnology

Biomolecular Nanotechnology is the term coined for synthetic technology based on the
principles and chemical pathways of living organisms, ranging from genetic-engineered microbes to
custom-made organic molecules. It encompasses the study, creation, and illumination of the
connections between structural molecular biology and molecular nanotechnology, since the
development of nano-machinery might be guided by studying the structure and function of the
natural nano-machines found in living cells. Bionanotechnology seeks to modify and find
technological uses of natural nano-components like the nano-motors of ATP synthase and things
like using the scaffold of the enzyme complex of cellulosomes for adding new enzymes to make
“nanosomes.”

In 1965, Gordon Moore, one of the founders of Intel Corporation, made the astounding
prediction that the number of transistors that could be fit in a given area would double every 18
months for the next ten years. This it did and the phenomenon became known as Moore’s Law. This
trend has continued far past the predicted 10 years until this day, going from just over 2000
transistors in the original 4004 processors of 1971 to over 40,000,000 transistors in the Pentium 4.
There has, of course, been a corresponding decrease in the size of individual electronic elements,
going from millimeters in the 60’s to hundreds of nanometers in modern circuitry.

At the same time, the chemistry, biochemistry, and molecular genetics communities have been
moving in the other direction. Over much the same period, it has become possible to direct the
synthesis, either in the test tube or in modified living organisms, of larger and larger and more and
more complex molecular structures, up to tens or hundreds of nanometers in size. Enzymes are the
molecular devices that drive life and in recent years it has both become possible to manipulate the
structures and functions of these systems in vivo and to build complex biomimetic analogs in vitro.

Finally, the last quarter of a century has seen tremendous advances in our ability to control and
manipulate light. Solid state lasers are now available for less than the price of a hamburger. We can
generate light pulses as short as a few femtoseconds (1fs=10"s). We can image light with
computers. And we can send information almost noiselessly along fiber optics at bandwidths of
many gigabytes. Light too has a size and this size is also on the hundred nanometer scale.

Thus now, at the beginning of a new century, three powerful technologies have met on a
common scale-the nanoscale—with the promise of revolutionizing both the worlds of electronics
and of biology. This new field, which we refer to as biomolecular nanotechnology, holds many
possibilities from fundamental research in molecular biology and biophysics to applications in

biosensing, biocontrol, genomics, medicine, computing, information storage, and energy
CONVersion.

In this passage, the author is mainly concerned with ------——- g

1) the technologies resulting in bionanotechnology

2) the range of living organisms in nanoscience

3) the development of nanotechnology in the new century

4) the three principles of biomolecular nanotechnology

The author mentions Moore to show his contribution to ~-—---—-—- :
1) the foundation of a big corporation

2) the progress of Intel over 18 months

3) the inclusion of more transistors in an area

4) making predictions about the future of bionanotechnology

The word “encompasses” in line 3 means --—---—---- ;

1) defines 2) transfers 3) includes 4) compares
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We can understand from the passage that bionanotechnology -------- =
1) favors smaller sizes in electronics and chemistry

2) is a combination of different technologies

3) can finally make it possible to convert energy

4) is solely concerned with manipulation outside a living body

Structural molecular biology ---------- i

1) is the study of nano-machinery

2) studies molecules in non-animate things

3) is the focus of study in synthetic technologies

4) forms one of the two constituents of bionanotechnology

By “Over much the same period,” the author means the period --- :

1) related to changes in electronics 2) related to the activity of chemists

3) when new communities were formed 4) when the direction of synthesis changed
The examples of medicine and computing ---------- :

1) can benefit from research in bionanotechnology

2) are two major branches of nanotechnology

3) show that electronic and biology have been revolutionized

4) are given to illuminate the connection between the two

According to the passage, it is NOT true that -—-—---- .

1) living organisms can inform bionanotechnology

2) about forty million transistors have been manufactured since 1971

3) the direction in chemistry has been toward making more complex structures
4) light manipulation has speeded up the emergence of bionanotechnology
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