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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.

1-  Some vegetarians are not just indifferent to meat; they have a/an —-------- --- toward it,

1) immorality 2) tendency 3) antipathy 4) commitment

2- A recent study shows that the prevalence and sometimes misuse of cell phones and
computers has led to a/an --—-emuunv in some people about the benefits of technology.

1) ambivalence 2) distinction 3) encouragement  4) compromise

3- My niece has a -------——---- imagination. She can turn a tree and a stick into a castle and a
wand and spend hours in her fairy kingdom.

1) vacuous 2) vivid 3) cyclical 4) careless

4-  The singer's mellifluous voice kept the audience -——-—- for two hours.

1) disputed 2) disregarded 3) frustrated 4) enchanted

5-  His family, relatives, and friends still cling to the hope that Jeff will someday
himself from the destructive hole he now finds himself in.

1) evade 2) prevent 3) deprive 4) extricate

6- Logan has been working long hours, but that is no excuse for him to be --—--ennev to
customers.
1) ingenious 2) intimate 3) discourteous 4) redundant

7-  Although he was found ------------ , he continued to assert that he was innocent and had
been falsely indicted.
1) critical 2) guilty 3) problematic 4) gloomy

8- The old sailor's skin had become wrinkled and ---—-------—- from years of being out in the
sun and the wind.
1) desiccated 2) emerged 3) intensified 4) exposed

9-  The promoters conducted a survey to study the ----euee- --= 0f the project before investing
their money in it.
1) impression 2) visibility 3) feasibility 4) preparation

10- That is t00 --—--e-mnev an explanation for this strange phenomenon—I am sure there's
something more complex at work.
1) simplistic 2) lengthy 3) profound 4) initial
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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.

Some researchers investigated the effect of listening to music by Mozart (11) ~==eeemeem-
spatial reasoning, and the results were published in Nature. They gave research
participants one of three standard tests of abstract spatial reasoning (12) ~—=-eeeeeeee
each of three listening conditions: the Sonata for Two Pianos in D major, K. 448 by

Mozart, verbal relaxation instructions, and (13) ---===--——--, They found a temporary
enhancement of spatial-reasoning, (14) ----------—- spatial-reasoning subtasks of the
Stanford-Binet [Q test. Rauscher et al. show that (15) ========—==- the music condition is
only temporary.

11- 1)in 2) for 3)of 4) on

12- 1) having experienced 2) afier they had experienced
3) to be experiencing 4) to experience

13- 1) silence 2) was silent 3) there was silent  4) of silence

14- 1) then measured 2) that was measured
3) as measured by 4) to be measuring

15- 1) the effect of the enhancement of
2) the enhancing effect of
3) enhances the effect of
4) is enhanced by

| 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:

There are three main components to a lithium ion battery-two electrodes separated by
an electrolyte layer. The positively charged electrode, or cathode. is typically made of
a litigated metal oxide, such as lithium cobalt oxide. The negatively charged electrode,
or anode, is usually made of graphite in commercial battery cells. When the battery is
charging and electric current flows into it, lithium ions are released from the cathode,
flow through the electrolyte and intercalate into the anode. When the battery is used to
power an electronic device or vehicle, the current is discharged and lithium ions are
released from the anode and flow through the electrolyte back to the cathode. The
lithium ions continue to flow back and fourth through each charge-discharge cycle.
Lithium-ion batteries are built in a discharged state, with all the lithium in the
cathode. When a battery is charged for the first time at the factory. the lithium ions
leave the cathode, flow through the electrolyte, and go into the anode. As they start to
intercalate into the graphite on the anode its electrochemical potential drops and the
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cathode's potential increases. The potential energy difference between the cathode and
the anode determines the battery's voltage.

As the lithium ions move into the graphite anode. and the anode's reduction
potential decreases. the liquid electrolyte in the battery is not stable to the anode's
reduction potential, so it partially discomposes. The product of this decomposition
generates a very thin film at the surface boundary between the solid anode and liquid
electrolyte solution. This film, which is only tens of nanometers thick, is referred to as
the SEI. From that point forward. as the lithium ions go back and forth through the
clectrolyte into and out of the electrode materials during subsequent discharging and
charging cycles, they also have to go through this SEI film. Over time, interphases
continue to evolve and consume more electrolytes, which negatively affects battery
performance. For example, the reason batteries from three to four years ago used to
hold less charge the longer they were in use was the decreasing stability of the SEI
films. The lifetime of the battery remains an issue. although the salability of SEI films
has improved in recent years.

At the discharged state, where are the lithium ions?

1) Anode 2) Cathode 3) Graphite 4) Electrolyte

What happens inside the battery when it is charged for the first time?

1) Lithium ions react with graphite.

2) Lithium ions insert themselves into the graphite lattice.

3) Electrons flow from anode to cathode through the electrolyte.

4) Electrons are introduced to the anode from an external source.

What is the difference between a charged battery and a discharged one?

1) The electrochemical potential of the anode is lower in a charged battery.

2) In a charged battery. electrons have lower electrochemical potential.

3) Electrochemical potential of electrons is increased during the charging cycle.

4) In a charged battery, the anode is graphite, whereas in a discharged battery the
anode is made of a lithiated metal oxide.

What is the SEI?

1) A new phase that forms on the anode surface when its potential is reduced.

2) A layer that generates partial decomposition of the electrolyte.

3) A very thin layer that encases the electrolyte,

4) Decomposition product of the electrolyte.

Why does the performance of the battery deteriorate over time?

1) Because lithium ions react with electrolyte.

2) Because the life time of the battery is an issue.

3) Because electrolyte is gradually used up to form interphases.

4) Because of the continuous consumption and evolution of interphases.
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PASSAGE 2:

/ Pure humidified O,

Air
2H,0 = 0, + 4H"* + 4e
4H* + 4e = 2H,
Catalyst layer
2Hz + OW = 2”20

Thy presence of oxygen at the site of a wound can dramatically improve its chances of
healing. With this in mind. Inotec AMD has developed an oxygen wound therapy
system called Natrox. which is designed to promote healing.

The use of oxygen therapy to treat wounds is well known. However. existing
techniques have some drawbacks. In many instances, oxygen is applied to the wound
from a gas cylinder, which can be inconvenient and restrictive for the patient.

Methods also exist that do away with the need for oxygen cylinders, however these
also have limitations. In some systems. a process of hydrolysis can generate oxygen.
While this does not require in oxygen cylinder, a water reservoir is required, which can
be bulky. This technique also produces hydrogen peroxide as a by-product. which is
harmful to healthy cells and so can negatively affect the healing process.

The Natrox device is a portable oxygen concentrator and delivery system, which
generates oxygen without the need for an oxygen cylinder or water reservoir and
avoids the production of hydrogen peroxide. The electrochemical process shown in the
diagram above achieves this.

The cell of the Natrox oxygen concentrator has a proton-conducting membrane.
known as the Nafion membrane, which has an anode and cathode positioned on
opposite sides. Water in the Nafion membrane, which is initially from the atmosphere,
reacts at the anode to produce oxygen and at the cathode to produce hydrogen. Oxygen
is continuously generated at the anode and is directed to the wound.

The hydrogen produced at the cathode passes through a diffusion layer to a catalyst
layer, which is a sputtered layer of platinum at a density of 2mg/cm’. Here, the
hydrogen reacts with oxygen from the atmosphere to produce water. which travels
back to the Nafion membrane for further electrolysis.

In the Nutrox system, the oxygen concentrator is used together with a distributor,
which takes the oxygen to the wound.

Which oxygen generating method would result in the generation of hydrogen peroxide?

1) An oxygen cylinder 2) Electrolysis of water

3) Hydrolysis of a bulky reservoir 4) Healing a wound with oxygen
Which material is continuously cycled in Natrox?

1) Air 2) Water 3) Oxygen 4) Hydrogen
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What is the difference between Natrox and other oxygen distributing methods mentioned in
the text?

1) The Natrox does not require electricity.

2) The Natrox does not produce hydrogen peroxide.

3) The Natrox does not need a portable oxygen source.

4) The Natrox relies on an electrochemical reaction.

Which material serves as a catalyst for reaction between hydrogen and oxygen?

1) Platinum

2) Oxygen

3) A diffusion layer

4) A sputtered layer with a density of 2 mg/cm’

Once the operation of Natrox starts, which part ensures the continuous supply of water
should the device be taken to a dry climate?

1) Anode 2) Catalyst layer
3) Nafion membrane 4) Oxygen distributor
PASSAGE 3:

Fusion power is a promising option for generating large amounts of carbon-free
energy. Although still in development, several countries are working on projects to
make fusion power stations a reality.

The process of fusion heats the sun and other stars. This involves the collision of
atomic nuclei-deuterium and tritium. types of hydrogen — that causes the release of
energy in the form of neutrons — helium. Obtaining energy from this process requires
the formation of plasma. which is done by heating the nuclei to temperatures of over
100 million degrees Celsius. The resulting plasma is fragile with a density less than
one million times that of air.

The fragility of the material means that it needs to be kept in a magnetic
confinement system — a vessel that controls the plasma using magnetic fields in order
to keep it from being contaminated and cooled by contact with material surfaces. In
the case of the Wendelstein 7-X, the magnetic cage is a ring of 50 superconducting
magnet coils around 3.5 meters high.

Scientists first discovered fusion in the 1930s, and in the 40s set about looking for
ways (o initiate and control reactions to produce energy. The technology was kept a
secret at first as researchers thought it could have military applications. One such
application came in the form of lvy Mike, an experimental bomb dropped on the
pacific island of Elugelab in 1952, partly consisting of plutonium and a hydrogen tank.
The explosion of the plutonium bomb heated the hydrogen to 150 million degrees
Celsius, amounting to an explosion comparative with 10 megatons of TNT — 700 times
as powerful as the Hiroshima bomb. The design was deemed non credible and has not
been pursued since 1992.

The stellarator device was invented at Princeton University, USA. in 1951. Its basic
concept was to create magnetic fields to allow particles to circulate around the long
axis of the device following twisted paths. This would cancel out the instabilities seen
in toroidal devices. The hope was that this would keep plasma confined long enough to
heat it to the point of fusion.
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Once fusion became public knowledge, a partnership developed between the USA
and the former USSR in the early 1960s. With international collaboration. research
into a major approach to fusion energy. inertial confinement fusion (ICF), was made
possible. Proposed in 1961, a year afier the invention of the laser, researchers intended
to use large pluses of energy to reach the high temperatures needed to create energy
from fusion. This approach was known as inertial confinement.

What are deuterium and tritium?
1) Atomic nuclei 2) Collision of atomic nuclei
3) Different types of hydrogen 4) The cause of energy release

Why is the plasma confined?

1) Because it is so fragile

2) To keep it away from other materials

3) Because it is controlled by a magnetic field

4) Because its density is much lower than air, while its temperature is so high
What was Ivy Mike?

1) An application form

2) A military application

3) The name of a nuclear device

4) A mechanism to control reactions to produce energy

How is the particle retention time increased in the stellarator device?
1) By canceling instabilities

2) By circulating the particles

3) By twisting the particles in the paths

4) By increasing the length of paths the particles move in

How was the plasma heated in the ICF method?
1) By using large surges of energy 2) By creating energy from fusion
3) By reaching high temperatures 4) By laser
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