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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.

When you ---------- a meeting, it is important to speak clearly, confidently and at a good
pace.

1) assess 2) propagate 3) address 4) impress

People like the newly proposed system, but because of the costs involved we do not
believe it is ---------- , and we need to look for other options.

1) compliant 2) defensive 3) ingenuous 4) viable

The country in question is very poor, and one in seven children dies in ---------- .

1) infancy 2) nutrition 3) malfunction 4) mortality

I don’t consider myself to be particularly ---------- , but when I’m given a job, I make
sure it gets done.

1) industrious 2) spontaneous 3) risky 4) unexceptional

The new airliner is more environmentally-friendly than other aircraft, its only ----------
being its limited flying range.

1) demand 2) drawback 3) controversy 4) attribute

The celebrity will ---------- assistance from the police to keep stalkers away from his
property.

1) extend 2) invoke 3) absolve 4) withdraw

When plates in the Earth’s crust slide or grind against one another, an earthquake with
devastating consequences may be ---------- 2

1) derived 2) surpassed 3) triggered 4) traced

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 new species was named Maiacetus inuus, which means “mother whale,”
(8) -~ in the family Protocetidae. Assignment to a new species was justified due
to critical differences from other protocetid whales, such as solidly co-ossified left and
right dentaries (lower jaws), (9) ---------- in the ankle, and significant disparity in hind
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limb elements. The fossils show (10) ---------- this new species’ length is unimpressive
relative to some extant (living) whales, but still, Maiacetus inuus measures a
respectable 2.6 meters.

8- 1)placed 2) that placed 3) was placed 4) and was placed
9- 1) there were variations 2) varying

3) variations 4) which varied
10- 1) when 2) that 3) although 4) for

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 1:

There are a lot of nature materials with special structure and excellent performance
such as spider silk, shell and so on. Multilevel structure of spider silk make it has
excellent properties such as high hardness and toughness. The large numbers of high
density hydrogen bonding regions in the spider silk improve the strength of it
effectively. The organic-inorganic composite structure which is assembled in layers
inside the shell make it a material with high strength and hardness. The microstructure
of these biomaterials determines its excellent performance and provides a creative
inspiration for scientists to prepare advanced materials. This direction has attracted the
attention of many scientists.

Due to the excellent properties, polyurethane (PU) and epoxy resin (ER) have been
widely used in the field of microelectronic, transportation, architecture and aerospace
etc. The conventional linear polyurethane materials have good toughness and
reprocessing ability, but poor strength and resistance of solvent. And epoxy resin has a
good strength and hardness due to the high crosslinking density, but a poor toughness
and recycling ability. The drawbacks of these two materials limit their using range.
Therefore, a material with good strength, hardness, toughness, reprocessing ability can
be made by combining the advantages of polyurethane and epoxy resin.

There are many works about DA-containing polyurethane and resins. The epoxy
resin and polyurethane are synthesized with dienes and dienophile in the side chain of
them respectively. PU/ER network cross-linked by DA reversible covalent with
numerous H-bonds are created. The cross-linked network structure was mainly
obtained through the Diels-Alder reversible reaction between the dienes and
dienophile. Such reversible network structure makes the composite material not only
has the multilevel structure characteristics of polyurethane, but is enhanced by the
rigid epoxy resin. At the same time the hydroxyls generated by the ring opening
reaction of epoxy resin and carbamate of polyurethane are situated near the dienes and
dienophile. So a large number of hydrogen bonds are made in the cross-linking region.
The crosslinkage between the soft and hard segments of PU and ER by DA groups
makes a multi-level structure like spider silk and the corresponding excellent
properties such as high hardness and toughness.
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From the passage, what can you find out about nature materials?

1) Spider silk is a composite of organic and inorganic materials providing large
number of hydrogen bonding.

2) Unveiling microstructure of the nature materials is key to production of the
sophisticated materials.

3) Scientists are trying to identify the chemical composition of the shell to develop
new materials.

4) The organic and inorganic layers in the shell are linked together with hydrogen

bonding.
The phrase “these biomaterials” in paragraph 1 refers to ---------- ,
1) organic and inorganic materials 2) spider silk and shell
3) nature materials 4) shell materials
The text implies that ---------- Y

1) mixing polyurethane and epoxy resin results in a material with good strength,
hardness, toughness and reprocessing ability

2) recycling ability of epoxy resin and reprocessing ability of polyurethane are of
advantages of these materials

3) similar to epoxy resin, PU needs to be crosslinked to get an improved strength

4) epoxy resin cannot be recycled efficiently due to the high crosslinking density

According to the text, it is concluded that ---------- .

1) dienes in the side chain of epoxy resin react with dienophile in the side chain of
polyurethane

2) from the dienes and dienophile reaction, the epoxy resin and polyurethane can be
synthesized

3) hydrogen bonds help noticeably to the crosslinking of PU/ER network

4) H-bonds are formed through the Diels-Alder reversible reaction

The network structure is reversible because ---------- .

1) the network has the shape memory and after deformation under tension or compression
restores its initial shape

2) after the ring opening reaction of epoxy resin and carbamate of polyurethane, the rings
can form again

3) both forward and reverse directions of the dienes and dienophile reaction occurs

4) hydrogen bonds are not covalent chemical bonds and they can break and reform

PASSAGE 2:

Fouling, i.e., unwanted adhesion, is a complex and undesirable process where material
from the environment, such as macromolecules, microorganisms, or suspended particles,
adhere reversibly or irreversibly to a surface. This process is a widespread obstacle,
causing problems in medical, marine, and industrial applications. Hence, there is a
universal need to find ways to combat or minimize fouling. Since fouling mainly depends
on surface properties, such as the surface energy, wettability, and microtexture, modifying
the surface structure provides a straightforward method of fouling control. The most
common and successful method to reach this goal is by treating the substrate with an

antifouling coating.
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Surface chemistry influences the way foul ants interact with the surface. Surfaces

resisting fouling have three common features: they are hydrophilic, hydrogen bond-
forming and electrically neutral. Surface topography can impede the settlement of
microorganisms by imposing size restrictions. In contrast to surface topography, which
minimizes fouling by modification of the micro- or nanostructure of the coating surface,
the architecture involves structuring of the coating interior. This strategy is most relevant
when working with structured soft matter, such as polymer brushes.
Polymer brushes are well-known for their ability to transform the nature of a surface by
creating a layer of just a few nanometers thick. They are defined as a densely packed array
of polymer chains, end-attached to an interface and stretched out into solution. These
brushes can act as a physical barrier between the surface and approaching foulants, in two
ways: 1) If a foulant would approach the surface, the resulting compression of the
polymer chains would reduce the total number of possible conformations, which is
entropically unfavorable, subsequently causing steric repulsion and preventing adsorption.
2) In case of a tightly bound hydration layer surrounding the brushes, water would have to
be removed to make place for an adhering fouling particle. Such a dehydration process is
thermodynamically unfavorable, leading to repulsion of approaching foulants.

The word “combat” in paragraph 1 is similar in meaning to ---------- .

1) prevent 2) control 3) reduce 4) decelerate
The phrase “this goal” in paragraph 1 refers to ---------- s

1) surface structure modification 2) substrate treatment

3) antifouling coating 4) fouling control

The text implies that ---------- ,

1) modification of the surface structure is a simple way to control fouling, however,
application of an antifouling coating is more efficient

2) fouling means unfavorable adhesion, while antifouling means desirable adhesion of
material from the environment to a surface

3) using an antifouling coating is more successful than modifying the surface structure
of a substrate, to minimize fouling

4) the surface structure is associated with the surface features such as wettability, surface
energy, etc.

All of the following, according to the text are True EXCEPT ---------- 3

1) surface chemistry, surface topography and coating architecture are three approaches
towards making antifouling surfaces

2) polymer brushes can be applied as a coating architecture against the foulants

3) antifouling surfaces impose size restrictions on the foulants

4) the hydrophilic surfaces can act as antifouling surfaces

It can be found from the text that ---------- .

1) a hydration layer closely surrounds the polymer brushes

2) polymer brushes compress the foulants approaching the surface

3) the foulant repulsion with the water is thermodynamically unfavorable

4) conformational entropy of the polymer chains increases by the compression forces
of the foulants
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PASSAGE 3:

Emerging technologies require versatile conductors that offer mechanical properties,
geometric forms, and engineered (opto) electronic functionalities not accessible using
traditional materials. Widespread efforts in scientific and engineering disciplines have
led to the advancement of synthetic, organic-based conductors such as carbon
nanotubes, graphene, graphene nanoribbons (GNRs), charge-transfer complexes, and
neutral radical species. Conductive polymers (CPs) offer key advantages such as the
possibility to tailor molecular and electronic structure through chemical synthesis and
enable low-temperature fabrication approaches amenable to large areas and various
form factors. Prototypical CPs such as poly (3.4-ethylenedioxythiophene) require
doping to achieve high electrical conductivity (), a process that results in mobile

carriers of electric charge in the form of polarons and bipolarons. These quasiparticles
represent coulombically bound charge and counterion pairs with o and the mode of
transport varying based on the type of dopant, doping level, and interrelated structural,
morphological, and electronic properties. Worldwide efforts have led to impressive
values for a, however, doping leads to high chemical reactivity, material and device
instability, processing and performance variability, and incompatibility with various
substrates and electronic components. As such, there has been a long-standing interest
in neutral narrow bandgap conjugated polymers that promote high o in their native
form; however, decades of research have met with limited success, with o ranging
from 10710 t0102Sem™"

There remains a number of significant challenges to overcome the need for
chemical doping in organic materials systems. Controlling the bandgap at low energies
would enable the promotion of free carriers by thermal activations but this remains a
challenge owing to the absence of design rules that connect chemical, electronic, and

structural heterogeneities with the degree of electronic correlation and energetic
disorder in these materials.

The text implies that ---------- s

1) traditional materials do not present (opto) electronic properties

2) electronic properties of conductive polymers are associated with their chemical
structure

3) specific molecular structure of conductive polymers is responsible for their processibility
at low temperatures

4) manufacturing methods of conductive polymers in small areas may need higher
temperatures for the operation

The phrase, “a process”, in paragraph 1 refers to ---------- .

1) mobile carriers of electric charge 2) polarons and bipolarons

3) electrical conductivity 4) doping

It is found from the text that ---------- :

1) movement of polarons is influenced by dopant

2) electrical conductivity is governed by morphology of conductive polymers

3) using dopants lead to an improved electrical conductivity and a steady device performance

4) bound charges known as polarons and counterions known as bipolarons are responsible
for electric current in CPs

The word “native” in paragraph 1 means ---------- .

1) basic 2) natural 3) local 4) untreated
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It is concluded from the text that ---------- .

1) the correlation between the chemical structure and electronic properties of conductive
polymers has not been fully understood yet.

2) neutral conjugated polymers are characterized by their narrow bandgap.

3) high chemical reactivity in the systems containing dopants has adverse effects on carrier
mobility

4) conjugated polymers with wide band gap obviate the need for chemical doping
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