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| Part A: Vocabulary

Directions: Choose the word or the phrase (1), (2), (3), or (4) that best completes each

sentence. Then mark your answer sheet.

Mrs. Harding herself was thin and frail but her son was a sixteen-year-old.
1) unbearable 2) verbose 3) sturdy 4) lethargic
Some tribes still the more remote mountains and jungles of the country.

1) forego 2) inhabit 3) ensue 4) aggravate
The of coffee brought Christine into the small cafe.

1) aroma 2) fragility 3) whim 4) badge

The client our proposal because they found our presentation banal and
unimpressive.

1) recognized 2) emulated 3) hailed 4) rejected
Immediately overcome by for the wrong he had done, I lowered him to the floor
and tried to apologize.

1) remorse 2) charity 3) stubbornness 4) esteem

A health inspector gave instructions on how to correct the problem; we all found
out how to handle the situation.

1) perpetual 2) rudimentary 3) explicit 4) trivial

| the cold I was getting by taking plenty of vitamin C pills and wearing a scarf.

1) vanished 2 )squandered 3) forestalled 4) penetrated

Why would Ian want to claim his inheritance and then give all his money away? It was a
to me.

1) riddle 2) peril 3) glory 4) fragment

He was later accused of writing loan and deposit records, found guilty and

sentenced to three years of imprisonment.

1) essential 2) fraudulent 3) vulgar 4) witty

The question of how the murderer had gained entry to the house the police for

several weeks.

., 1) exhilarated 2) assailed 3) countered 4) perplexed

Part B: Cloze Passage

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits

Scuba divingis a form of underwater diving in which a diver uses a self-contained
underwater breathing apparatus (scuba) to breathe underwater.

Unlike other modes of diving. (11) rely either on breath-hold or on air pumped from
the surface, scuba divers carry their own source of breathing gas, (usually compressed air),
(12) greater freedom of movement than with an air line or diver’s umbilical and longer
underwater endurance than breath-hold. Scuba equipment may be open circuit, in which
exhaled gas (13) the surroundings, or closed or semi-closed circuit, (14)
is scrubbed to remove carbon dioxide. and (15) replenished from a supply of feed gas
before being re-breathed.

1) that 2) on which they 3) which 4) they

1) allowing them 2) they allow 3) allowed them 4) to allow

1) exhausts 2) is exhausted to 3) exhausting 4) be exhausted
1) where the gas breathing 2) which breathes the gas

3) the breathing gas which 4) in which the breathing gas

1) the oxygen is used 2) the oxygen used is

3) uses the oxygen to be 4) used is the oxygen



Y axio 349F (uazi g pges b

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
our answer sheet.
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Passage 1:

Graphene is an exciting material. It has a large theoretical specific surface area, high intrinsic
mobility, high Young’s modulus and thermal conductivity and its optical transmittance and
good electrical conductivity merit attention for applications such as for transparent conductive
electrodes, among many other potential applications. Due to its conductance changing as a
function of extent of surface adsorption, large specific surface area. and low Johnson noise,
recent experimental and theoretical research has demonstrated that monolayer graphene is a
promising candidate to detect a variety of molecules. such as gases to biomolecules. Charge
transfer between the adsorbed molecules and graphene is proposed to be responsible for the
chemical response. As molecules adsorb to the surface of graphene, the location of adsorption
experiences a charge transfer with graphene as a donor or acceptor. thus changing the Fermi
level, carrier density, and electrical resistance of graphene. Recent studies stated that NH3 and
CO molecules will act as donors while HO and NO, will act as acceptors on the graphene
surface. Preparation of high quality graphene materials in a cost effective manner and on the
desired scale is essential for many applications. CVD growth on metal foils has exceptional
potential for. ultimately, the production of endless lengths of graphene/n-layer graphene of
desired widths ('graphene foil') that could then be picked up by roll-to-roll processing. Further
improvement of the quality along with development of a clean transfer process for such foils
will help to realize many applications including graphene-based electronic devices for thermal
management and transparent conductive electrodes.

Which property of graphene makes it is a good candidate for transparent conductive
electrodes?

1) Intrinsic mobility 2) Young’s modulus

3) Electrical conductivity 4) Thermal conductivity

What is the mechanism for sensing the gas molecule as it adsorbs to the graphene surface?

1) Dissociation of the chemicai species.

2) Changing electrical resistance due to charge transfer between the adsorbed molecule and graphene.
3) Changing the Fermi level due to the large specific surface area of graphene.

4) Changing chemical bonds of graphene.

What are the main challenges concerning the production of graphene?

1) Specific surface area and cost 2) Cost, quality and length of layers

3) Production process and cost 4) Cost, quality and production rate

What is the role of graphene when molecules adsorb to the surface?

1) Graphene is always an acceptor.

2) Graphene is always a donor.

3) It depends to the type of the adsorbed molecule.

4) Gra hene is an oxidizing agent and therefore acts always as a donor.

What is needed for the improvement of the foils prepared by the CVD process?

1) Quality and transfer process 2) Dimensions

3) Production rate 4) Chemical homogeneity
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Passage 2:

A team of scientists has figured out the formula for a liquid cement material that could be
ideal in flat screen television displays.

The researchers studied mayenite - a mixture of calcium oxide and aluminium oxide. which
is a major component of cement. Through a process of containerless heating, melting and
cooling in a controlled atmosphere, the cement can be turned into a glassy state that can trap
electrons for electronic conduction.

The material offers a combination of conductivity and optical transparency that cannot be
achieved in a metal, and enables the creation of a composite device that blends the qualities of
a semiconductor and an insulator. This combination makes the material useful for thin films,
protective coating, and liquid crystal displays in computers and TVs.

When that composition is treated in the right way - in chemically reducing conditions - it can
trap electrons in the structure and becomes an electronic conductor. It actually has electrical
properties very similar to a metal.

The aerodynamic levitator allows the team to keep the hot liquid from touching the container
sides and forming crystals. The liquid then cools to trap electrons for electronic conduction.
The metallic glass-like material also boasts other useful properties.

What are the major constituents of Mayenite?

1) Cement.

2) Calcium oxide and alumina.

3) Flat screen television displays.

4) A mixture of calcium oxide and aluminum oxide.

Which feature of Mayenite ensures the entrapment of electrons?
1) Containerless heating, melting and cooling.

2) Controlled atmosphere.

3) Electronic conduction.

4) Glassy state.

Which feature of Mayenite can not be found in metals?
1) Optical transparency.

2) Composite device.

3) Blending of qualities.

4) A combination of conductivity and optical transparency.
Why can Mayenite be used in liquid crystal displays?

1) Because it can be used in computers and TVs.

2) Because it can create a composite device.

3) Because it is useful for thin films and protective coatings.
4) Because it has properties of both semiconductors and insulators.
How is container less melting achieved?

1) By melting into a glassy state.

2) By melting in a controlled atmosphere.

3) By melting while aerodynamically levitated

4) By melting under chemically reducing conditions.
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Passage 3:

A novel material, named upsalite. has been synthesized by researchers that could have
unrivalled surface area and water sorption abilities. The extremely porous. amorphous. anhydrous
magnesium carbonate {MgCO;} was discovered by researchers at the Nanotechnology and
Functional Materials (NFM) group at Uppsala University. Previous attempts to synthesise the
water-free disordered form of MgCOj in the same way as other disordered carbonates have failed,
but the team succeeded by changing the synthesis parameters slightly, allowing more time for the
reaction to occur.

The team took a few grammes of magnesium oxide (MgO) powder and mixed it with methanol.
The solution was then put under three-bar pressure of CO, and heated to 50°C .The mixture was
cooled to room temperature, the CO, pressure was lowered to one bar and the reaction allowed to

continue until a gel had formed. When dried in air at 70°C, the gel solidified and collapsed into a
white powder.

The synthesis was carried out in 2011, but the team has since spent the intervening time
characterising the material. Its amorphous anhydrous nature was confirmed using X-ray diffraction.
Raman spectroscopy. Fourier transform infrared spectroscopy and X-ray photoelectron
spectroscopy.

Under which external condition is the final stage of Upsalite preparation carried out?

1) Air, 1 bar, 70°C. 2) CO,, 1bary 50°C.

3) Air, 1 bar. room temperature. 4) CO,, 1bar, room temperature.
How does the final product look?

1) A solidified gel. 2) A white powder.

3) Collapsed into a white powder. 4) A solution of MgO methanol.

What has been the main concern of the team over the past three years?

1) Synthesizing the material.

2) Intervening time characterizing the material.

3) Confirming amorphous anhydrous and nature of Upsalite.

4) Determining the characteristic features of Upsalite.

Which features make Upsalite potentially such an interesting material?

1) The novel material.

2) Extremely porous. amorphous, anhydrous.

3) High surface area and ability to absorb moisture.

4) Synthesizing water-free disordered form of magnesium carbonate.

How did the scientists manage to make the reaction happen?

1) They gave reactants more time to react. 2) They synthesized parameters slightly.
3) They formed magnesium carbonate. 4) They succeeded by changing.
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