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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.

Growing older and more decrepit appeared to be an ---------- and necessary part of being
human.
1) inevitable 2) intangible 3) unforeseeable 4) unsentimental
I don’t really think I’d have the ---------- to finish a marathon!
1) concern 2) candor 3) endurance 4) autonomy
Her marriage started to improve once her husband finally ---------- he had an anger
problem and began to take counseling,
1) identified 2) emerged 3) hesitated 4) acknowledged
Society is an interdependent system that ---------- widespread cooperation to function.
1) proceeds 2) requires 3) fascinates 4) conveys
Our blue planet is a ---------- . Life depends on water, yet in its natural form, the water in
the oceans will not sustain us because we cannot drink salt water.
1) refuge 2) remedy 3) paradox 4) vacillation
I thought I was buying a/an ---------- native Indian carving, but discovered later that it
was machine-made.
1) genuine 2) definitive 3) secretive 4) artificial
The entrepreneur had a well-deserved reputation for ---------- , having accurately
anticipated many changes unforeseen by established business leaders.
1) modesty 2) hindsight 3) prescience 4) extroversion
Studies of longevity among turtles are sometimes ---------- by the fact that the subjects
live so long that researchers retire before the studies can be completed.
1) stabilized 2) hampered 3) diversified 4) veritied
Kevlar is a ---------- new material which is used for everything from airplane wings, to
bullet-proof vests, to hockey sticks.
1) prescriptive 2) versatile 3) dormant 4) derivative

10- If exploitation of the planet’s resources continues as at present, then the lifestyle we
currently enjoy ---------- the risk of causing significant damage to the world.
1) proposes 2) puts 3) shapes 4) runs
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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.

Scientists and philosophers have been grappling with the relationship between
language and thought for centuries. There have always been (11) --—---—--—- that our
picture of the Universe depends on our native tongue. Since the 1960s, however,
0 the ascent of thinkers like Noam Chomsky, and a host of cognitive
scientists, (13) ---------- that linguistic differences don’t really matter, (14) ----------
language 1s a universal human trait, and that our ability to talk to one another owes
more to our shared genetics (15) ---------- . But now the pendulum is beginning to
swing the other way as psychologists re-examine the question.

11- 1) that they argue 2) those who argue
3) an argument by those 4) arguing those who
12- 1) with 2) for 3) by 4) In
13- 1) whose consensus 2) who has the consensus
3) the consensus has been 4) 1s the consensus
14- 1)a 2) the 3) what 4) that
15- 1) and our cultures vary 2) than to our varying cultures
3) than our cultures that vary 4) as to our varying cultures

PART C: Reading Comprehension

Directions: Read the following three passages and answer the questions by choosing the best

choice (1), (2), (3), or (4). Then mark the correct choice on your answer sheet.

PASSAGE I:

Up to date, many nanofillers such as metal particles, carbon materials, and ceramics
embedded in the polymeric matrix have been demonstrated to be able to effectively
dissipate heat due to their inherent high thermal conductivity. However, metal- and
carbon-based materials have superior electrical properties, too. This is due to potential
short circuits, which allow unintended electrical paths caused by the lack or very low
impedance of carbon or other electrically conductive material. This limits the use of
metal and carbon composites for applications in highly integrated electrical devices
that need to avoid signal propagation or attenuation. Distinguished from others,
polymer-based composites with nanoscale ceramic fillers have drawn attention
because of their low dielectric permittivity, high electrical resistivity, high thermal
conductivity, chemical inertia, and low thermal expansion. Several different materials
are made of nanoscale ceramics, such as aluminum nitride (AIN), alumina (Actor)
silicon carbide (SiC), silicon nitride (SizN,), and boron nitride (BN), which have
been widely used as inorganic fillers in a polymer matrix to form a composite with
polymers. They are attractive ceramic fillers due to their superior thermal conductivity,
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low dielectric constant, and high electrical resistivity. Although several examples with
AIN have been presented, AIN has a chemical reaction with moisture in the air that
generates AI(OH)% and NH;. These undesired byproducts can damage electrodes and
devices. Therefore, the industry is reluctant to use composites with AIN nanoceramics.
Al,O5 or has good chemical stability and relatively high cost-effectiveness, but the
A1203 or, ceramic has much lower thermal conductivity than other ceramics, such as

AIN or BN. SiC is an attractive A: alternative candidate for high-temperature
applications because of its high thermal conductivity and stability. However, it has
limitations for some applications in highly integrated devices because it has too high a
dielectric constant compared to other ceramics. SizN,has a thermal conductivity

lower than AIN or BN. However, it has a higher chemical stability, higher erosion
resistance, and higher cost-effectiveness than both AIN and BN. This has been
confirmed by many industrial applications.

Nanofillers are used in composites to dissipate heat because:

1) Metals form short circuits.

2) Metals show low impedance.

3) Carbon lacks enough impedance.

4) They possess high internal thermal conductivity.

Why do metal and carbon composites have very limited application in integrated

electrical devices?

1) Because they form unintended electrical paths.

2) Because these composites avoid signal attenuation.

3) Because these devices need signal propagation which is not offered by metal composites.

4) Because in addition to metals and carbon, there are other conductive materials
employed in fabrication of such devices.

Which of the following does NOT show the properties of polymers filled with nanoscale

ceramics?

1) Negligible thermal expansion 2) Chemical reactivity

3) Low electrical conductivity 4) Large thermal conductivity

What is the main drawback of using Al,O3nanoparticles in composites?

1) Lack of cost-effectiveness

2) Improper chemical stability

3) Resistance to high temperatures

4) Low thermal conductivity as compared to the rivals

What is the major issue in using AIN in composites?

1) Their reaction with airy 2) Their high electrical resistivity

3) Formation of unwanted byproducts 4) Reaction between Al(OH;)and NH;

PASSAGE 2:

In the drive to create better batteries for a society that is more and more dependent on
electronics, an organic sodium-based device has been on researchers’ radars for a
while. Using sodium could be beneficial as it is said to be more conveniently and
abundantly available, as well as affordable, compared with mining lithium.
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Now, scientists believe they have successfully created one of the first prototypes of
a sodium-ion quick charging battery that can be charged and discharged hundreds of
times without losing any capacity.

They claim to have overcome one of the main hurdles with replacing lithium with
sodium — the size of the sodium ions, which are larger and therefore require a different
anode material than graphite.

The sodium-ion battery uses macrocyclic molecule paracyclophanetetraene as the
electrode material. The macrocyclic molecule is synthesized in one step using readily
available starting materials, terephthalaldehyde and triphenylphosphonium bromide.

However, it has mainly been chosen because of its shape, which compares to a
pineapple ring or a disc, where the hole in the middle is the essential part.

No matter how densely the macrocycles are stacked in the electrode, there will
always be space in the center of these cyclic molecules that can be occupied by sodium
ions when charging the battery. This helps to overcome the problem that sodium ions
are larger than lithium ions.

The current capacity of the macrocycles is approximately 150 mAhg-1 at a current
density of 100 mAg-1 in testing set-up. This capacity needs to be further improved
before it can be developed into a battery with performance parameters comparable to
fully developed batteries. The strength of the current material is in the performance
over several cycles and under fast charge and discharge conditions.

It is significantly more challenging to find suitable electrode materials for sodium-
ion batteries than for lithium-ion batteries. Researchers can enhance capacity by
improving the macrocycle’s structure. Currently, each macrocycle can store two
electrons, but we might be able to increase this to six or even eight electrons per
macrocycle. However, while the capacity is certainly an important parameter, the
cycling stability can be the more important parameter for some applications.

Which features encourage researchers to consider sodium as a replacement for lithium
in batteries?

1) The organic sodium-based device has been on researchers’ radars for a while.

2) Sodium is cheaper and more abundant than lithium.

3) Sodium can be used in radars.

4) Sodium 1s beneficial.

Why is graphite not a suitable anode material in sodium ion batteries?

1) Sodium ion batteries can be charged and discharged many times.

2) It is a hurdle to replace lithium with sodium.

3) Sodium ions require a different material.

4) Sodium ions are too large.

Which feature of paracyclophanetetraene has made it a suitable electrode material?

1) Disc-like characteristics 2) Pineapple shape

3) Void at its center 4) Simple processing method

What is an outstanding feature of sodium ion batteries?

1) Current density of 100 mA/g

2) Current capacity of 150 mAh/g

3) Performance parameters comparable to fully developed batteries

4) Ability to perform constantly for several cycles under high charge / discharge rates
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Which feature of sodium ion batteries would be improved by changing the structure of
macrocycle molecules?
1) Electrons 2) Capacity 3) Stability 4) Shape

PASSAGE 3:

Since the discovery of oxide nanobelts of semiconducting oxides in 2001, research into
functional oxide based, one-dimensional nanostructures has rapidly expanded because of
their unique and novel applications 1n optics, optoelectronics, catalysis, and
piezoelectricity. Semiconducting oxide nanobelts are a unique group of quasi-one-
dimensional nanomaterials, which have been systematically studied for a wide range of
materials with distinct chemical compositions and crystallographic structures.

Belt-like, quasi-one-dimensional nanostructures (called nanobelts) have been
synthesized for semiconducting oxides of Zn, Sn, in, Cd, and Ga, by simply
evaporating the desired commercial metal oxide powders at high temperatures. The as-
synthesized oxide nanobelts are pure, structurally uniform, single-crystalline, and
mostly free from dislocations; they have a rectangular-like cross-section with constant
dimensions. The belt-like morphology appears to be a unique and common structural
characteristic of this family of semiconducting oxides with cations of different valence
states and materials of distinct crystallographic structures. Field-effect transistors,
ultrasensitive nano-sized gas sensors, nanoresonators, and nanocantilevers have been
fabricated based on individual nanobelts. Thermal transport along the nanobelt has
also been measured. Very recently, nanobelts, nanosprings, and nanorings that exhibit
piezoelectric properties have been synthesized, which could be candidates for
nanoscale transducers, actuators, and sensors.

Among the functional oxides with perovskite, futile, CaF,, spinel, and wurtzite
structures, ZnO is unique because it exhibits dual semiconducting and piezoelectric
properties. ZnO is a material that has diverse structures, whose configurations are
much richer than any known nanomaterials including carbon nanotubes. Using a solid-
state thermal sublimation process and controlling the growth kinetics, local growth
temperature, and the chemical composition of the source materials, a wide range of
nanostructures of ZnO have been synthesized.

What is the main reason for rapid expansion of research on 1D nanostructures?
1) Unique and new applications of these materials in different fields
2) Their quasi-one-dimensional structure

3) Their distinct chemical structures

4) Their semiconducting behaviors

Which process yields to formation of pure nanobelts?

1) High temperature evaporation of metal oxides

2) Solid-state thermal sublimation

3) Chemical decomposition

4) Thermal transport

The main applications of piezoelectric nanobelts are ---------- A

1) Facilitating thermal transport along the nanobelts

2) Nanoresonators and nanocantilevers

3) Sensors, actuators, and transducers

4) Nanosprings and nanorings
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What makes ZnO a unique material?

1) Its defect-free nature

2) Its distinct crystallographic structure

3) Exhibiting rectangular-like cross section

4) Possessing both semiconducting as well as piezoelectric properties

Which of the following statemaents is true according to the passage?

1) ZnO 1s not considered as a functional material since it shows dual properties.

2) Various nanostructures of ZnO are synthesized through controlling several parameters
during thermal sublimation.

3) Carbon nanotubes are cheaper than ZnO nanostructures.

4) ZnO is the only material which shows piezoelectricity.
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