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PART A: Vocabulary
Directions: Choose the word or the phrase (1), (2), (3), or (4) that best completes the blank. Then

mark the correct choice on your answer sheet.

1-  The rising death toll is ---------- largely to the growing number of elderly people, who are
especially vulnerable to the flu.
1) attributed 2) converted 3) debilitated 4) transferred

2-  The couple were finally ---------- by the landlord after not paying their rent for six months.
1) extended 2) elicited 3) evicted 4) evacuated

3- Wehave a ---------- clientele in our language program, with students from Asia, Europe
and South America.
1) complex 2) diverse 3) symmetrical 4) haphazard

4-  But the possibility of these adversaries acting like friends, despite their long-standing
---------- and mutual dislike, is on the horizon.

1) rivalry 2) advocacy 3) inclination 4) justification

5-  Debating that aliens exist cannot be deemed an ---------- truth as we have yet to see proof
of their existence.
1) unintelligible 2) insensitive 3) unforeseeable 4) incontrovertible

6-  The girls wanted to set the table, but they were more of a ---------- than a help.
1) compliment 2) hindrance 3) thrill 4) pretension

7-  The government is to consult the attorney general on whether the enacting of such a law
would be in ---------- of the constitution.
1) provenance 2) rationalization 3) breach 4) caprice

8-  Someone once joked that man blames most accidents on ---------- , but feels a more personal
responsibility when he makes a hole-in-one on the golf course.
1) legality 2) verdict 3) charge 4) fate

9-  The trial collapsed when it became clear that the main witness for the prosecution was not
1) credible 2) singular 3) subjective 4) conjectural

10- The rising number of minority inmates in prison only goes to ---------- the stereotype that

members of minority groups are bad people.
1) overlook 2) downplay 3) belie 4) perpetuate
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PART B: Cloze Passage
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.

Fuel cell electric vehicles emit only water vapor and warm air, (11) ---------- no tailpipe
emissions. Similar to electricity, hydrogen is an energy carrier that can be produced from
various feedstocks. These feedstocks and production methods should be considered
when (12) ————— :

Argonne National Laboratory’s (ANL) report, Fuel Choices for Fuel Cell Vehicles:
Well-to-Wheels Energy and Emission Impacts, analyzed greenhouse gas (GHG)
(13) ------—-- 10 of the most common hydrogen production and distribution pathways.
ANL found that gaseous hydrogen produces (14) ---------- GHGs than liquid hydrogen
in most cases. ANL also investigated hydrogen’s effects on petroleum use and found
that using hydrogen as a fuel (15) ---------- petroleum use by nearly %100 regardless of
fuel production pathway.

11- 1) produce 2) that produces 3) to produce 4) producing
12- 1) to evaluate hydrogen emissions 2) evaluating hydrogen emissions

3) for hydrogen emissions to evaluate 4) hydrogen emissions evaluated
13- 1) emussions for 2) 1t 1s emitted as 3) 1s emitted for 4) to be emitted
14- 1) less of 2) as little 3) fewer 4) fewer of
15- 1) reduction 2) reduced 3) that reduces 4) to reduce

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:

In the 215t century, with the further advancement of nanotechnology, focus on inventing
green nanomaterials using nature inspired renewable sources has gained increasing
prominence to mitigate the detrimental effects on the environment that fossil fuel-based
materials generate. To this end, cellulose has emerged in the arena of materials
innovation. Cellulose is abundantly available from diverse natural sources such as
plants, tunicates, and algae, which makes it a green polymer suitable for use in
sustainable materials engineering. In general, the primary source of cellulose is naturally
occurring plants, such as trees, bushes, and grass; besides, another predominant source
of cellulose 1s bacteria. Natural cellulose structure varies in shape and size across diverse
sources, such as wood, bacteria, cotton, bamboo, hemp, jute, algae, and tunicates. The
structural derivatives of cellulose, as found in these sources, vary depending on the
processing techniques. The structural aspects of cellulose in all these multiscale
materials are extremely important as they directly affect the mechanical properties.
Cellulose nanofibers have fibril length ranging from nanometers to micrometers
depending on the source. There are six hydroxyl groups per repeating unit of a cellulose
molecule. The massive distribution of such hydrogen bonding site (i.e., hydroxyl
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groups) along the free fibril surface makes cellulose nanofibers extremely compatible
for reinforcement and functionalization through secondary bonding. Cellulose
suspension with surface modification can uniformly disperse the composite solution in
an aqueous medium. Such dispersion is crucial for augmenting the designing space of
the reinforced material to the maximum performance. However, the fabrication of
cellulose-based materials causes certain problems. The most significant one is the
difficulty to convey the nanoscale properties of cellulose to the macroscale level of the
bulk material. It should be noted that there are fertile yet largely unexplored
opportunities to significantly enhance the performing indices of cellulose-based
materials. Due to its ability to reduce the carbon footprint and initiating the advent of a
much-needed circular economy, the incorporation of cellulose into applications such as
functional materials, additive manufacturing, flexible electronics, energy storage,
thermal management, and biomedical devices, has recently attracted tremendous
attention.

According to the passage, all the following statements are true EXCEPT ---------- 4

1) The structural derivatives of cellulose depend on the processing techniques

2) Cellulose structure varies in shape and size across wood, cotton, and bamboo

3) The structural aspects of cellulose are vital as they affect the mechanical properties

4) The only source of cellulose is naturally occurring plants, such as trees and bushes

According to the passage, all the following statements are true EXCEPT ---------- i

1) The fibril length of cellulose nanofibers ranges from nanometers to micrometers
depending on the source

2) The fabrication of cellulose-based materials happens without problems

3) Cellulose suspension with surface modification can uniformly disperse the composite
solution in an aqueous medium

4) There are six hydroxyl groups per repeating unit of a cellulose molecule

What is the main purpose of this passage?

1) To explain about sources, structure, and applications of cellulose

2) To explain about cellulose suspension with surface modification

3) To explain about the fabrication of cellulose-based materials

4) To explain about the advancement of nanotechnology in the 21st century

The word 'detrimental’ in the passage (underlined) is closest in meaning to ---------- 5
1) teneral 2) acropetal 3) inimical 4) beneficial
The word 'its' in the passage (underlined) refers to ---------- 3

1) advent 2) economy 3) footprint 4) cellulose
PASSAGE 2.

Aerogels are ideal candidates for thermal insulation because of their ultralow density,
highly porous structure, and low thermal conductivity. Generally, silica aerogels and
ceramic aerogels are the traditional inorganic aerogels with low density and high
porosity for thermal insulation. However, the intrinsic fragility of aerogel seriously
hindered its large-scale application, especially when the external force changed. Several
methods have been developed to optimize the structure for improving the mechanical
performance of inorganic aerogels. Despite the tremendous efforts that have been
dedicated to endow inorganic aerogel with a high mechanical performance, the
challenges due to the use of toxic modifiers, complex fabricating processes, and extreme
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manufacturing conditions still remain. Bio-based aerogels are produced from natural
plant resources and degrade in the natural environment. Bio-based materials include
cellulose, starch, and pectin. Among them, cellulose is the most abundant
polysaccharide polymer, being directly extracted from renewable biomass resources and
possessing high mechanical strength, high specific surface area, abundance of functional
groups, and good biodegradability. Cellulose aerogel as a lightweight, high porosity,
and low thermal conductivity material is obtained from cellulose aqueous suspension
through a freeze-drying method. Generally, the preparation of aerogels from biomass
materials involves multiple processes, including chemical purification, high temperature
steaming, mechanical shatter, and further shearing and impacting in a specific machine.
The process of extracting cellulose from the natural wood in order to prepare aerogel
not only ignored the natural hierarchical structure of wood, but also caused natural
resource waste and energy consumption. Commonly, hardwood is mainly composed of
wood fiber, wood ray, vessel, and parenchyma. Intercross axial wood fibers and radial
wood rays partially reflect the anisotropy of wood, which torm a natural hierarchical
structure. Presently, natural wood with anisotropic structures has attracted much
attention for optical, nanofluidic, and ion transportation. The transparent wood with an
anisotropic structure exhibited high transparency and high haze. By further loading tin
oxide nanoparticles, the composites showed excellent near-infrared and ultraviolet
absorbency. The natural microchannels have an ability to transport liquid and solid
particles. The densification process reduced a diameter of lumens and macropores,
resulting in nanochannels and nanopores for ion transpiration. It is worth noting that
natural wood with intrinsic porous (vessel and pit) and hierarchical structures has
exhibited excellent thermal insulation performance since ancient times.

According to the passage, all the following statements are true EXCEPT ---------- .

1) Silica aerogels and ceramic aerogels have low density and high porosity for thermal
insulation

2) The process of extracting cellulose from wood to prepare aerogel focuses on its
hierarchical structure

3) The preparation of aerogels from biomass materials involves multiple processes

4) Bio-based aerogels are produced from natural resources and degrade in the natural
environment

According to the passage, all the following statements are true EXCEPT ---------- ‘

1) Hardwood is mainly composed of wood fiber, wood ray, vessel, and parenchyma

2) Natural wood with anisotropic structures has attracted attention for optical, nanofluidic,
and ion transportation

3) The densification process increases the diameter of lumens and macropores

4) The natural microchannels have an ability to transport liquid and solid particles

According to the passage, all the followings are among the features of cellulose aerogel

EXCEPT ---------- ;

1) low mechanical strength 2) low thermal conductivity

3) high porosity 4) lightweight

The word 'exhibit’ in the passage (underlined) is closest in meaning to ---------- !

1) establish 2) generate 3) conceal 4) manifest

The word 'its' in the passage (underlined) refers to ---------- .

1) force 2) msulation 3) fragility 4) aerogel
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PASSAGE 3:

In order to tackle environmental challenges, scientists are eager to discover efficient and
cost-effective materials. There are some naturally occurring materials, such as cellulose,
that have the flexibility to be modified into a variety of valuable products. Cellulose can
be fabricated into nanofibrils, nanowires, and nanocrystals. It was discovered in 1938
by a French scientist Anselme Payen. Over the years, cellulose was used in impure form
for fuel and construction purposes in the shape of dried plant material and wood. It was
the primary source of conveyance of information and knowledge as paper. Among
various biopolymers, cellulose is the first most abundant material in the world with 50-
billion tons per annum production. One-third of all plants consist of cellulose, and it is
the world's most significant renewable resource. In nature, the native cellulose is widely
distributed, and it is the principal constituent of wood, jute, cotton, hemp, tlex, and
kapok. Cellulose 1s not found in a pure form, but rather it is associated with other
materials such as hemicellulose, lignin oil, and other substances. Wood, in the dry state,
contains 40-50% cellulose, 25-40% hemicellulose, and 15-35% lignin. Cotton is
considered the purest form of cellulose. The separation of cellulose is conducted by
physical, chemical, or biological treatment. These methods of isolation include acid-
hydrolysis, ultrasonication, cryogenic grinding, high-pressure homogenization, enzyme
hydrolysis, and TEMPO-mediated oxidation. Moreover, several cellulose-based
products have already been introduced on a commercial scale for environmental
remedies, along with ultimate socio-economic development.

According to the passage, all the following statements are true EXCEPT ---------- 5

1) Cellulose, which was discovered in 1938, can be fabricated into nanofibrils,
nanowires, and nanocrystals

2) Cellulose is the first most abundant material in the world with 15-billion tons per
annum production

3) Cellulose is associated with other materials such as hemicellulose, lignin oil, and
other substances

4) Cellulose has been used in impure form for fuel and construction purposes in the
shape of dried plant material and wood

According to the passage, all the followings are among the methods of isolation EXCEPT

1) enzyme hydrolysis and low-pressure homogenization

2) ultrasonication and enzyme hydrolysis

3) cryogenic grinding and ultrasonication

4) acid-hydrolysis and TEMPO-mediated oxidation

The passage probably continues with a sentence about ----------

1) how cellulose is found in nature

2) how cellulose is distributed in nature

3) how cellulose products are used as environmental remedies

4) how cellulose was discovered by Anselme Payen

The word 'constituent’ in the passage (underlined) is closest in meaning to ----------
1) coalescent 2) coincident 3) component 4) coexistent
The word 'it' in the passage (underlined) refers to ---------- i

1) cellulose 2) shape 3) wood 4) material
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