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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.

I-  Animal welfare science is an emerging field that seeks to answer questions —-——-—emnee
by the Keeping and use of animals.

1) raised 2) resolved 3) settled 4) evolved

2-  The low soil fertility problem can be --------eeee--- by applying the appropriate lime and
organic fertilizers.
1) traced 2) preceded 3) mitigated 4) necessitated

3-  The chef furnished his assistant with very explicit instructions regarding the -——----eeeaeeeee
to be used for the new dish.
1) properties 2) aesthetics 3) ceremonies 4) ingredients

4-  The problem of power cut was so imporiant that we decided not to bother about the
other —-----ceeeeeeee issues that were not much of a concern at that time.
1) gradual 2) peripheral 3) tranquil 4) lucrative

5-  Everybody knows that Ted is a chronic procrastinator; he -——--- puts off doing his
assignments until the last minute.
1) spontancously 2) marginally 3) habitually 4) superficially

6- The world's governments have made a joint -----eeeceeeeee to significantly reduce
greenhouse gas emissions by the year 2030.
1) malady 2) determination 3) involvement 4) pledge

7-  Scientists do their best try (0 —==-memmeemeen themselves from their biases and be objective.
1) detach 2) delete 3) ignore 4) strengthen

8- The local busincssman accused the newspaper of defaming him by publishing an article

that said his company was -—--—--- managed.
1) seriously 2) centrally 3) poorly 4) crucially

9-  Landing a plane on an aircraft carrier requires a great deal of ---—----——-----_ as you can
crash if you miss the landing zone by even a little bit.
1) determination 2) precision 3) rationality 4) consultation

10- New growth of the body’s smallest vessels, for instance, enables cancers to enlarge and
spread and contributes to the blindness that can ----------—--—- diabetes.

1) cause 2) halt 3) identify 4) accompany
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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.

Estimates of the number of humans that Earth can sustain have ranged in recent
decades from fewer than a billion to more than a trillion. (11) ——==——eem—— -, since
“carrying capacity” is essentially a subjective term. It makes little sense to talk about
carrying capacity in relationship to humans, (12) -—----—-—--—— and altering both their
culture and their physical environment, (13) ====mmmmemmm- -- can thus defy any formula
(14) ~——mmemmmeee the matter. The number of people that Earth can support depends on
(15) ——mmmmmmmmv -—, on what we want to consume. and on what we regard as a crowd.

11- 1) Itis probably unavoidable that such elasticity
2) Such elasticity is probably unavoidable
3) It is such elasticity probably unavoidable
4) That it is probably unavoidable for such elasticity

12- 1) that adapt their capability 2) whose capability is adapted
3) who are capable of adaptation 4) who are capable of adapting
13- 1) therefore 2) because 3) and 4) next
14- 1) might settle 2) might be settling
3) that might settle 4) which it might settle
15- 1) how we on Earth want to live 2) Earth where we want to live
3) where we want to live in on Earth 4) where do we want to live on Earth

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:

Carbon nanotube yarns that can electrochemically convert tensile or torsional
mechanical energy when submerged in electrolyte and stretched or twisted could
herald the proliferation of wearable electronics, or even be used to harvest electricity
from ocean waves.

The yarn, differs from normal capacitors by eliminating the need for external
energy to add charges. With a conventional electrostatic capacitance harvester. you
usually have to have external circuitry that applies charge and harvests the extra
energy. When stretched, the volume of the yarn decreases. squeezing the nanotubes
together. This decreases the electrochemical capacitance and generates current.

Referring to the yarn as twistron harvesters, the principal advantage of the carbon
nanotube yarns is eliminating the need for external voltage. The fact that you don't
need to charge it was an unexpected result. The yarn intrinsically charges itself when
you dip it in electrolyte because of the difference in chemical potential energy. The
varn ends up charged naturally - all you need to do is dip it in electrolyte, stretch and
the power comes out.
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16-

17-

18-

19-

20-

The yarn was also tested off the coast surf, affixing a 10cm harvester yarn between
the seabed and balloon at the water's surface to demonstrate the suitability of ocean
water as an electrolyte. As waves arrived. the balloon would rise, stretching the yarn
by up to 25% and generating electricity.

The yarn is capable of generating 250W/kg under optimal conditions - twisted 30
times a second while submerged in hydrochloric acid. No other reported harvester
produces as much energy output per cycle. However, conversion efficiency remains a
significant problem. The reason we get such a high power output is because we can put
a lot of mechanical energy into this particular structure. But the actual conversion
efficiency is quite low around the order of 1% mechanical to electrical.

How do traditional capacitors store electric charge?

1) They can harvest energy.

2) They have external circuitry.

3) They store energy when submerged in electrolyte.

4) They rely on energy input from external sources.

When nanotubes are pressed against one another in a conventional capacitance
harvester, —=-----e-eceee- .

1) the varn is stretched

2) charge carriers flow in the system

3) electrochemical capacitors are generated

4) current generates eleetrochehemical capacitance

How does a twistron harvester charge?

1) It charges itself.

2) It doesn't need charging.

3) By dipping in electrolyte.

4) By changing its chemical potential encrgy.

How much mechanical energy is required to generate maximum electrical power from
1g of twistron harvester under optimum conditions — twisted 30 times a second while
submerged in HCI?

1) 0.25W 2) 25W 3) 250 kW 4) 2500 W

What is the electrolyte when twistron harvesters are dipped in ocean?

1) Brine

2) 10 cm yarn

3) Suitability of ocean water

4) The distance between seabed and balloon

PASSAGE 2:

Materials scientists have predicted and created two new magnetic materials using
computational models. Traditionally, the process of discovering new magnetic materials is
one of trial and error, but this approach shortens its length from decades to months, using
computer models to screen potential materials and build prototypes.

Stefano Sanvito synthesized the new materials. Explaining the computer process,
Sanvito said. 'Magnetism is an intrinsic effect of electrons going around atoms, but very
rarely it manifests on a macroscopic scale. Computer calculations find the amount of
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22-

magnetic orientation for each atom and determine if there is an overall macroscopic
effect.'

Magnets have various applications, forming key parts of electrical motors and
electrical turbines that are used in the engines of hybrid cars, washing machines. lawn
mowers and power drills, according to Sanvito.

However, magnets are rare - of the roughly 100,000 known inorganic compounds, only
200 are magnetic, and their use is limited by their properties such as magnetic permanence
and critical temperature. As Sanvito explains, magnets should have critical temperatures -
the temperature above which magnetism is lost, also known as the Curie temperature - of
around 100°C above the temperature they are used at. They should also not contain toxic.
radioactive or explosive elements, and be relatively inexpensive to produce.

The researchers focused on the Heusler alloys. a group of compounds known to
contain several magnets. Sanvito said. Tt is a vast class - about 250 alloys have been
officially reported. but probably about 1.000 have been made. We mapped all the possible
chemical combinations. avoiding toxic. explosive and radioactive elements.'

Using 55 elements, the computers came up with 236.115 potential prototypes. which
the researchers built atom-by-atom in a computational model, narrowing them down, by
calculating the energy required by each. to 35,602 potentially stable compounds. The
researchers then conducted a stability test - assessing whether a compound was able to
resist decomposition into a simpler form. This shortencd the list to 248, of which 22
demonstrated magnetic properties. Only 14 of these proved to be stable enough, with the
other eight having competing alternative structures.

One of the materials synthesized by Sanvito was made of cobalt, manganese and
titanium (Co, MnTi), while the other comiprised manganese, platinum and palladium

( Mn, PtPd). The latter material is antiferromagnetic, meaning that, while it has no internal

magnetic moment, its electrons respond to external magnetic fields. This makes it difficult
to predict. However, the team were able to do so. The Curie temperature of the first was
predicted to be 940 kelvin (K), and turned out to be 938K. This high Curie temperature
means the new material could be commercially viable.

Furthermore. the absence of rare earth elements in this new magnetic material is
crucial. Rare earth elements are expensive and, with their supply monopolised by China,
their price is volatile, according to Sanvito.

The conventional method to discover new magnetic materials is when ——-eeeeeeaeaee,

1) new materials are triai and error

2) computer models screen potential materials

3) new magnetic materials are predicted and created

4) any new material suspected of having magnetic properties is tested for magnetism

How do computers predict whether a material has magnetic properties?

1) Computers determine if a material can exhibit overall magnetic properties by
calculating magnetic orientation for each atom.

2) Computers exhibit the position of each atom and electrons that orbit around it.

3) Computers affect electrons and atoms intrinsically to show magnetism.

4) Computers determine overall macroscopic effect of magnetic materials.
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If a magnet is intended to be used at room temperature, which temperature is the most
suitable Curie temperature?

1) =75°C 2) -25°C 3).25°C 4)400°C

Out of the last 22 compounds showing magnetic properties, 8 were eliminated. What
was wrong with them?

1) They were likely to transform into other structures.

2) They alternatively competed with others.

3) Their structures were not competent.

4) They had to compete with structure.

Apart from computer predictions, how can we tell if a material is antiferromagenetic?

1) They are difficult to predict.

2) We can analyse for Mn, Pt, and Pd.

3) We have to apply a magnetic field.

4) We can check to see that it has no internal magnetic moment.

PASSAGE 3:

Depending on their structure, nano-based coatings very often fall under the definition
of "nanocomposite" or "nanohybrid" materials. A nanocomiposite / nanohybrid is a
combination of several materials. Its material properties differ from the ones of its
individual components. Thus it is possible. for instance., to combine contradictory
properties like hardness and elasticity instead of hardriess and brittleness.

Nanomaterial-containing coatings offer much better material and processing properties
than conventional coatings. Nanomaterial additives in coatings are expected to replace
halogenated flame retardants, which are hazardous to the environment. Nanocoatings are
applied directly to the surface to be protected (glass. wood, metal, plastics or concrete). In
the event of a fire, a ceramic layer is formed within seconds. It provides insulation against
heat and drastically reduces the amount of smoke generated.

Other applications of specialty coating include products that have to meet strict
requirements regarding transmittance and antireflection, e.g., glass covers for photovoltaic
modules and solar water heaters or certain architectural and greenhouse applications.
Anti-reflective coatings can increase the energy transmittance of glass by 6%.

Nanomaterial-containing coatings used on steel surfaces are expected to improve
corrosion protection and replace chromate, which is hazardous to the environment.

This passage is mainly about ——--eeeeeeeeee o

1) use of nanomaterials in coating

2) the various applications of nanomaterials

3) the new properties of nanomaterials

4) manufacturing of the nanomaterials

A nanocomposite is a/an =-----eeeeeeeee,

1) material with contradictory properties

2) anti-polution combination made artifitially from one individual material

3) compound that its properties is different from its individual compounds

4) combination of several materials that preserves the properties of its components
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28- halogenated flame retardants, as referred in the passage, —-----=--eceeux
1) are additives applied to nanomaterials
2) are environmentally dangerous compounds
3) offer much better materials than conventional ones
4) are materials having the same properties as nanomaterials
29- Nano material-containing coatings --------==-nu--
1) reduce the destructive effects of materials
2) replace chromate to increase the energy transmittance of steel
3) cover the surface of materials to increase their durability
4) provides a similar insulated layer directly on all materials
30- The underlined word "drastically" in the passage means ----eeceeeeeeas
1) extremely 2) differently 3) relatively 4) likely
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