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PART A: Vocabulary

Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes the blank. Then
mark the correct choice on your answer sheet.

10-

You might not be thinking about cholesterol vet, but high levels of cholesterol increase

VOur -----—-—-- of heart disease, so find out what your level is now.

1) risk 2} level 3) strength 4) exposure

With the ——--- of the Internet, working from home has become a real phenomenon,

1) demonstration 2) credibility 3) advent 4) dexterity

The teacher was gratified to see two older students ----—--- to settle the playground
dispute between a number of third and fourth graders.

1) raise 2) encourage 3) promote 4) intervene

Even though the unemployment rate continues to —--——-, voters are still unhappy with
the president’s economic plan.

1) restore 2) abandon 3) abate 4) delay

Her maudlin display of tears at work did not impress her new boss, who felt she should
try to control her ———--- .

1) emotions 2) secrets 3) errors 4) restrictions

The heavy rain did not -==—=--------, so0 they cancelled their camping trip.

1) emerge 2) evaporate 3) subside 4) collapse

Whitney is --------- about her shoes, arranging them on a shelf in a specific order, each
pair evenly spaced.

1) spectacular 2) fastidious 3) conscientious 4) conventional

This agreement is very ------ --- and open to various interpretations.

1} intentional 2) diverse 3) superficial 4) ambiguous
Because our instructor was so unclear, | had to continually ask him to --—----- and
repeat what he was saying.

1) justify 2) clarify 3) emerge 4} improvise

Because of the chefl s -- - cooking style, his food is easily identified in a taste test.

1) experimental 2) flexible 3} distinet 4) constant

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 cheice on your answer sheet.

Remembering the past is an integral part of human existence. Without a good memory,
vou would not be able to drive to work, hold a meaningful conversation with your

children, (11} ===------ a book or prepare a meal.

Memory has fascinated humans since (12) --------- : Plato famously compared our
memory to a wax tablet that i1s blank at birth (13) ----——--- on the impression of the
events from our life. Only in the past hundred years, though. (14) ---—-- -- systematic

objective techniques that have enabled us to study our recollections of the past with
scientific accuracy and reproducibility. These range from laboratory tests of our ability
to remember verbal and visual materials (15) ===m=e=-- more recent brain-imaging
approaches.
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11- 1) then read 2) reading 3} to read 4) read
12- 1) ancient times 2) ancient time 3)time of ancient  4) times ol ancient
13- 1)slowing taking  2) to slowly take 3) and slowly takes 4) that slowly takes
14- 1) psychologists have developed 2) have psychologists developed

3) with psychologists developing 4) for psychologists to develop
15- 1) with 2) from 3)in 4} to

| 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:

Please read the passage below about smart energy and answer the following five
questions.

The next few decades will see great changes in the way energy is supplied and used. In
some major oil producing nations, ‘peak oil® has already been reached and there are
increasing fears of global warming. Consequently. many countries are focusing on the
switch to a low carbon economy. This transition will lead to major changes in the
supply demand and use of electricity. Firstly, there will be an increase in overall
demand, as consumers switch from oil and gas to electricity to power their homes and
vehicles. Secondly, there will be an increase in power generation, not only in terms of
how much is generated but also how it is generated as there is growing electricity
generation from renewable sources. To meet these challenges, countries are investing
in Smart Grid technology. This system aims to provide the electricity industry with a
better understanding of power generation and demand. and to use this information to
create a more efficient power network.

Smart Grid technology offers benefits to the consumer too. They will be able to
collect real-time information on their energy use for each appliance. Varying tariffs
throughout the day will give customers the incentive to use appliances at times when
supply greatly exceeds demand. leading to great reductions in cost. For example, they
may use their washing machines at night. Smart meters can also be connected to the
internet or telephone svstem, allowing customers to switch appliances on or off
remotely. Furthermore, if houses are fitted with the apparatus to generate their own
power. appliances can be set to run directly from the on-site power source. and any
excess can be sold to the grid.

Of course a range of challenges comes with these changes. The first involves
managing the supply and demand. Sources of renewable energy, such as wind, wave
and solar. are notoriously unpredictable. and nuclear power. which is also set to
increase as nations switch to alternative energy sources, is inflexible. With oil and gas,
it is relatively simple to increase the supply of energy to match the increasing demand
during peak tumes of the day or year. With alternative sources. this is far more difficult
and may lead to blackouts or system collapse. Potential solutions include investigating
new and elTicient ways to store energy and encouraging consumers to use electricity at
oft-peak times.
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16-

18-

19-

A second problem is the fact that many renewable power generation sources are
located in remote areas, such as windy uplands and coastal regions, where there is
currently a lack of electrical infrastructure. New infrastructures therefore must be built.
Thankfully, with improved smart technology, this can be done more efficiently by
reducing the reinforcement or construction costs,

Which of the following is NOT a benefit of Smart Grid technology to consumers?
1) It can reduce their electricity bills.

2) It can tell them how much energy each appliance is using.

3) It can reduce the amount of energy needed to power appliances.

4) It can allow them to turn appliances on and oft when they are not at home.
According to the passage, what is the problem with using renewable sources of power?
1) They do not provide much energy.

2) They cannot be used at off-peak times.

3) They often cause system failure and blackouts.

4} They do not supply a continuous flow of energy.

What can be inferred about cities in the future?

1) People in cities will be using cars and buses powered by electricity.

2) More people will be living in cities in the future than nowadays.

3) Smart Grid technology will only be available in cities.

4) All buildings will generate their own electricity.

What is the advantage of remote areas over cities when using Smart Grit technology?
1) New infrastructure must be built.

2) Reinforcement or construction costs are reduced

3) The efficiengy of infrastructure is thankfully better.

4) Renewable energy sources are more accessible in these areas.

What has happened in some of the oil producing countries?

1) The supply of oil is unpredictable.

2) They are unwilling to sell their oil any more.

3) They are not producing as much oil as they used to.

4) Global warming is more severe here than in other countries.

PASSAGE 2:

Bulk Photoveltaic Effect
Almost 50 vears after disordering the ‘bulk photovoltaic effect', the inventor of the
photocapier is helping an international research team harness, the effect of crystal
symmetry on photovoltaie conversion for practical use in nanomaterials.
In 1969, Vladimir M Fridkin and his colleagues observed an unusually high
photovoltage in the ferroelectric antimony sulphide iodide. which does not have a
junction separating the valence and conduction bands, as semiconductors used for
traditional solar cells do. Fridkin posited that crystal symmetry created its remarkable
photovoltaic properties.

In a typical solar cell, generating electron-hole pairs at the interface between these
two bands requires the sunlight's photons to excite negative charge-carrving electrons
enough to cross the band gap. This means that not all of the available solar spectrum
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22-

23-

24-

can be converted into power, and for photon energies that are higher than the band
gap, the excited electrons lose their excess energy as heat.

MNow, researchers have revealed a class of materials that could harness what Fridkin
called the bulk photovoltaic effect to extract power from ultraviolet light at a
conversion efficiency higher than the theoretical maximum.

Using a barium titanite crystal. they were able to convert sunlight into power more
efficiently than the Shockley-Queisser limit dictates for a material that absorbs only
ultraviolet light. The bulk photovoltaie effect relies on collecting 'hot’ electrons - those
carrying additional energy in a photovoltaic material when excited by sunlight before
they lose their energy.

There are many exciting reports using nanoscale materials or phenomena for
improving solar energy conversion.

Professor Fridkin appreciated decades ago that the bulk photovoltaic effect enables
free electrons that are generated by light and have excess energy to travel in a
particular direction before they cool or “thermalise™. and lose their energy to
vibrations of the crystal lattice.

Fridkin explained how, in crystals that lack inversion symmetry. photo-excited
electrons acquire asymimetry in their momenta. This. in turn, causes them to move in
one direction instead ol the opposite direction. Materials that can transport hot
electrons in a particular direction without collisions can thercfore oyercome the
theoretical Shockley-Queisser limit, which is based on the assumption that all excess
energy is lost as heat.

Why is the conversion efficiency of solar cells lower than unity?

1) Because some of the incident photons have higher energies than required

2) Because not all photons can collide with the band gap

3) Because some electrons absorb excess energy as heat

4) Because excited clectrons lose all their energies as heat

Which property can cause an electron with excess energy to move in a particular

direction?

1) Inversion symmetry 2) Movement without collision

3) Asymmetric momentum 4) Absence of Shockley — Queisser limit

What happens when high energy electrons thermalise?

1) The material heats up.

2) The electron becomes colder.

3) The erystal lattice loses excess energy of the electron.

4) The excess energy of the electron is lost in the photons.

What is bulk photoveltaie effect?

1) The ability of a material to collect electrons that are hot.

2) The ability of a material to absorb all the energy of the incident photons.

3) The ability of a material to convert sunlight into power more efficiently than what
the Shockley — Queisser limit dictates.

4) The ability of a material to extract power from ultraviolet light at a conversion
elficiency higher than the theoretical maximum.
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Which feature was considered responsible for the unusually high photovoltage observed
in the ferroelectric antimony sulphide iodide?

1) Crystal symmetry

2) Unusually high voltage

3) Semiconductors used for traditional solar cells.

4) Junction separating the valence and conduction bands.

PASSAGE 3:

Nuclear cooldown

The Fukushima Daiichi nuclear disaster in 2011 highlighted a number of limitations of
Zirconium (Zr) fuel cladding during accident conditions. After the ecarthquake.
operating reactors shut down immediately, yvet fission products in the fuel continued to
release decay heat. which requires active cooling for many days to aveid high fuel rod
temperatures. Despite high corrosion resistance at normal operating temperatures.
(around 300°C). Zr alloys oxidise very rapidly when exposed to temperatures a few
hundred degrees higher. This is an exothermic reaction. which can further accelerate
oxidation and, at temperatures beyond 1, 000°C, potentially lead lo disintegration of the
fuel rods. As this reaction happens in a steam-filled environment, it also produces
significant amounts of hyvdrogen. This hydrogen can be vented out of the reactor
pressure vessel but could still lead, in an accident scenario, to explosions within the
containment building.

Fuel assemblies in modern water-cooled nuelear reactors consist of ceramic fuel
pellets and a number of metallic structural components that keep the pellets in place,
and create a barrier between fuel and water. The most critical structural component in
such an assembly is the cladding. which encapsulates the fuel, retains any fission
products produced during the nuelear reaction and transfers the heat generated by the
fuel to the surrounding water. Despite their limitations, Zr alloys are used to
manufacture the clad. spacer grids and control rod guide tubes for water cooled
reactors, because of their low neutrom capture cross section, excellent corrosion
resistance properties during normal operating conditions and proportional strength
during off-normal conditions

Which mechanism has been adopted to stop the buildup of hydrogen in the reactor?
1) Steam should be reduced. 2) Hydrogen should be Oxidized.

3) Proper ventilation must be provided.  4) The temperature should be kept low.
Which type of material is fuel pellets made from?

1) Zirconium alloys 2) Ceramic

3) Fuel rods 4) Zirconia

What happens to the fuel after the nuclear reaction?

1) It is transferred to water 2) It encapsulates the cladding

3) It is used to produce atomic bombs 4) It remains in the cladding

Why did the temperature of fuel rods keep rising after the reactors were shut down?
1) Because of the earthquake 2) Because fuel rods were oxidized

3) Because zirconium oxidized water 4) Because they were not cooled properly
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Which property of zirconium prevents nuclear contamination of surroundings?
1) Control rod guide tubes

2) Low neutron capture cross section

3) Corrosion resistance when conditions operate normal

4) Proportional strength during normal conditions that are off
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