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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 the answer on your answer sheet,

1- It had not rained on the prairie for scveral months. Because of the drought, the climate
had become very ---—----- 2
1) unsicady 2) rigid 3) inlense 4) arid

2-  Deserted for six months, the property began to look more like a jungle and less like a
residence—weed grew ---------- in the front yard.
I'y unchecked 2) unjustified 3) complicated 4) scanty

3-  Can you please ---------- this last part of the lesson for me; I’m not sure [ understood.
1) recapitulate 2) identity 3) postulate 4) recount

4-  Gerry's dissatisfaction with our work was --—--—-—--- in his expression, although he never
criticvized us directly.
1) vulnerable 2) bright 3) implicit 4) humble

3-  The world’s ¢oal, oil and gas -----—---- are finite; one day they will run out, so think now
about what you can do to consume less.
1} appliances 2) deposits 3) relics 4) amenities

6-  You are recommended to use mnemonics to help vou -----—--- important items of
information.
1) enumerate 2) expose 3) recall 4y withdraw

7-  The lifespan of a mayfly is -----—----- , lasting from a few hours to a couple of days.
1) imprecise 2) ephemeral 3) superficial 4) swift

8- Ilis words to the press were deliberately -------------; he didn’t deny the reports but
neither did he confirm them.
1) mutual 2) essential 3) dogmatic 4) equivocal

- Hundreds of people had come to see a popular satire, but during the performance a fire
started in the theater, and the audience and actors had to ---—---—-- the huilding
immediately.
1) expel 2) evacuate 3) disperse 4) detach

10- Computers have helped solve some of the mathematical --------— which have puzzled

man for many centuries.
1) conundrums 2) caprices 3) artifacts 43 chronologies
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PART B: Cloze Test

Directions: Read the following passage and decide which choice (1), (2), (3), ar (4} best fifs cach
space. Then mark the answer an your answer sheet.,

When Newton arrived at Cambridge. the Scientific Revolution of the 17th century was
alrcady in [ull force. The heliocentric view of the universe—theorized by astronomers
Nicolaus Copernicus and Johannes Kepler, (11) ---------- refined by (Galileo  was well
known in most European academic circles.

I’hilosopher René Descartes had begun to formulate a new concept of nature

{(12) -=mmmmm-- an intricate, impersonal and inert machine. (13} ---------- . like most
universities in Europe, Cambridge was steeped (14) -----=---- Aristotelian philosophy
and a view of nature resting on a geocentric view of the universe, {15) ---------- with

nature in qualitative rather than quantitative terms.

11- 1) and was laler 2) and later 3) later was 4) which was later
12- 1) like 2) such as 3)as 4) the same

13- 1) Altheugh 2) As though 3) Because 4) Yet

14- 1)in 2) lor 3) with 4)of

15- 1) dealt 2) dealing 3) by dealing 4) and was dealt

PART C: Reading Comprehension

Directions: Read the following three passages and answer the questions by choosing the hest

choice (1), (2), (3}, or (4). Then mark the correct choice on your answer sheet.

PASSAGE 1:

‘The robust erystal structures of metals can be mimicked in 3D-printed lattices for
added strength. says a team of researchers. Through imitating the hardening
mechanism of crystals, scientists have found they can significantly boost the strength
and reduce the weight of lattice materials. This advance could accelerate the use of
3D-printed metal parts in engineering projects.

The fabrication method produces lattices in grid-like formations. Researchers
believe that varying the patterns in the lattice micro-scale structures and building the
materials in lavers could substantially add to its durability. This would help reduce the
frailties found in current 2D lattices, which tend to follow the same structural pattern
and are prone to fracturing. Due to the atomic alignment of the 3D-printed lattices
resembling that ol crystalline maltcrials, any crack should cither stop or case when
coming into contact with a “erystal’ that follows a dillerent siructural patiern.

When loaded with weight, the new material — dubbed “meta-crystal” — is far
stranger and more damage-tolerant than conventional lattice materials. Scientists also
found that the strength of the meta-crystals can be increased by reducing the size of
each grain-like lattice region within the structure. therefore, these engineering
materials have the potential to benefit any number of industries. including
construction, automotive, aviation and medical devices.
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The technique, developed for 3D printing, allows lattice materials to be designed
with specilic structural propertics on an atomic level 1o meel the exact demands of
their intended application. 3D-printed lattices are designed to reinforce material
strength during fabrication, removing any potentially defective areas. 'This technique
can ensure that any structural weaknesses are lessened so that weight is distributed
more evenly, prolonging the material’s life. 'The long-term plan is to be able to achieve
this on an industrial scale.

So far, the majority of data from 3D printed lattices has been gathered using
polvimers, as they are cheaper to produce and experiment with. Yet it is applving this
approach 1o metals that offers the greatest industrial potential. the team is investigating
dillcrent combinations ol materials 1o asscss their structural perlormance. Provided
(funding is sccured to continue the research, the 3D-printed lattice method will be
applicd to metal allovs, This would not only make the materials tougher, bul also
increasc their resilience 1o high temperatures.

[t’s very exciting if we can combine this approach with shape memory alloys.
because we can not only make them robust. but also make them smart. It can openup a
wide space of opportunities to design smarter and higher performing metals. The
benefit of metals is not only about strength, but alsc resilience to damage and they can
also bear the load of very high temperatures.

What is the advantage of metal alloys over traditional metals?

1) Unlike metals, alloys are resilient to damage.

2) Allovs are smart in the sense that thev are shape memory.

3) Alloys can opcerale at higher temperatures while retaining toughness.
4) By using alloys, a wide spacce will open 10 design smarter and higher performing metals.
Why are rescarchers currently experimenting with polymers?

1) Beeausc they oller grealer opportunity in industry,

2) Beeause this method has not been adapted by industry yet.

3) Because polymers are economically more feasible than metals on an industrial scale.
4) Because polymers are less costly to work with than metals.

How can the strength of the printed metal be enhanced?

|} By printing structures with smaller grain sizes.

2) By dubbing the new material “meta-crystal™.

3) By tolerating the damage to the new material.

4) By reducing the size of the lattice.

IIow does the new 3D printed structure stop the propagation of cracks?
1) The new printing technique allows frailties in the lattice.

2) A lattice layer with a different pattern can stop a crack.

33 Cracks cannot be initiated in this structure.

43 Cracks cannot proceed along the layvers.

How is the toughness of printed metals inercased?

1) By printing lattice layers with dillerent structures.

2) By labricaling latiices in grid-like lormations.

3) By lollowing similar structural patlerns.

4) By building the materials in layers,
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PASSAGE 2:

A light-as-air ceramic acrogel has been created that can withstand temperatures up (o
1.400°C without losing its mechanical strength. The superinsulating material. made of
boron nitride. is only 1% as dense as water, but can protect spacecraft equipment from
extreme temperatures. Due to the high crystallinity. mechanically negative Poisson’s
ratio and thermally negative thermal expansion, this aerogels could efficiently
dissipate the thermal stress under thermal shocks or high temperature condition.

A research team designed and synthesised the ceramic aerogel with nanolavered
double-pane walls with a negative Poisson’s ratio — demonstrating compressive
delormation — and a ncgative lincar thermal coxpuansion — conftracting rather than
expanding when heated. The material showed ncar-zero strength loss alter sharp
thermal shocks or intense thermal stress. The acrogel’s hyperbolic design gives it
unusual propertics as it becomes thinner when squeerzed and contracts when heated. In
addition, where most ecramic acrogels can only recover compressions of up 1o 80%,
its superelasticity means that after being compressed it recovers up to 95% of its
volume.

Despite being more than 99% air, aerogels are solid with very strong structures for
their weight. Ceramic aerogels have been popular for insulating industrial equipment
since the 1990s and have been used by NASA for insulating scientific equipment for
Mars rover missions.

Using a hexagonal boron nitride, a resistant chemical that does not oxidise at high
temperatures, the tcam created a (cmplate with hyperbolic surlaces — saddle shapes
with negative curvature. This template 1s then coated with borazine — a boron-nitrogen
version of benzene. The boravine polymerises into polyborarsylene when heated up (o
1,500°C, which then loscs its hydrogen atoms to form crystalling boron nitride,
Finally, the template is oxidised and burned away.

After this process, a double-pane bhoron nitride structure is created, which
suppresses air condition and convention, making it superinsulating. The researchers
tested the material’s mechanical and thermal capabilities by heating the aerogel at
900°C then rapidly cool it to -198°C repeatedly, at a rate of 275°C per second. They
demonstrated its properties using a flower, placing it on top of a 2em-thick aerogel
sitting on top of a 300°C flame for 15 minutes. The result was that the flower showed
only slight withering,

Amnother lest, cvaluating the clleet ol long-term lemperature siress, exposcd the
material to temperatures approaching 1,300°C in a vacuum. The aerogel remained
largely unchanged with near-zcro strength loss throughout the vigorous (csts.

The acrogel has been tested and proven lunctional under extreme temperalures —
the research tcam 1s looking to how its propertics can be used. *Due to the low thermal
conduetivity both in vacuum and air, and high thermal stability, our ¢ceramic acrogels
exhibit thermal superinsulation to keep the spacecraft cool.”

Where is the boron nitride aerogel most likely to he used?
1) Vacuum devices 2) I'lower vases
3) Spacecrafts 4) Templates
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What happens when borazine is heated to 1500°C ?

1) [t crystallizes.

2) [t polvmerises.

3) [t oxidizes and burns away.

43 It forms boron nitride and subsequently loses hydrogen atoms.

What is the main characteristic of a superinsulating material?

1) A double pane boron nitride structure

2) Abilily (o rctain strength at high tecmperaturcs

3) Inhibition of heat transler under very harsh conditions

4) Ability to withstand scvere thermal shocks without becoming brittle

The initial volume of an object made from traditional aerogels is S m”. 1t is compressed
by a heavy load. What is the volume of the part after the load has been removed?

1)1 m- 2) 4m’ 3) 2,.-51113 4) 4,.-?5m?’

How do high crystallinity, negative Poisson’s ratio and negative expansion cocfficient
help thermal stability of this product?

1) These Leatures allow the ceramic 1o dissipate heat cllicicntly.

2) Materials made from this ceramic can be cooled down by 1000 °C.

3) These properties result in thermal shock or high temperatures being attained.

4) These propertics help the ecramic o distribute thermal siress in the bulk ol a part.

PASSAGE 3:

Bacterial cellulose (BC) discovered by A J Brown in 1886 1s somewhal similar 1o plant
cellulose. Tt has the same molecular formula, bul is chemically more pure as it is free
[rom other plant polysaccharides such as hemicellulose and lignin. [t has a higher
tensile strength, can be grown into almost any shape and has a superior water retention
capacity and a considerably finer architecture.

PProperties such as these have made bacterial cellulose an ideal ingredient in foods
such as nata de coco, a sweet jelly with increased fibrousness, chewiness and texture
through the addition of bacterial cellulose. It has also been used as a thickener and
stabiliser to help retain the viscosity of softer foods.

More recently. the properties of BC have gained the attention of materials scientists
in the biomedical scetors where it 1s usced as @ wound dressing matcerial, in the pulp and
papcr industrics where it 1s uscd as an ultra-still paper basc, and in coatings industrics,
where 1l can be used 1o stabilise coating suspensions. BC is sourced naturally in South
Last Asia lrom microorganisms such as Acclobacler xyllinum, o cater for the
multifaceied Asian food indusirics. It 18 a rencwable, sustainable and biodegradable
nanolibril, and hag a nanoscale filamentous structure with very high erystallinily and
outstanding propertics of stilTness ranging on average between 78-143GPa. Sceparating
the nanofibrils of BC is far simpler and less process-intensive than it is for plant-
derived cellulose nanofibrils, making it an attractive ‘green nanomaterial” with
considerable potential in biomaterials applications.

‘The bulk matter of BC is effectively networked by p conform hydrogen bonds,
which help align cellulose molecules into its tight crystalline structure. The [-
conformaticn, as it is known, 1s a straight-backed molecular chain. The straightness of
the molecules allows them to pack densely together, which can improve molecule to
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molccule interactions through hydrogen bonding. Thercfore, BC surlaces are dense
with hydrogen bonding sites. however the stilThess ol the individual nanofibrils makes
it difficult for interfibrilar alignment. BC nanofibrils can therefore create a weak
network continuum when packed together with other BC nanofibrils, however, the true
mechanical potential of BC is never reached in this way. 'This is reflected in the
stiffness of BC sheets, which is reported to be between 2-15GI'a, and 1s therefore a
factor of 10 lower than the nanofibrillar stiffness. How can we scale up BC in a way
that reduces losses from its nanofibrillar stiffness? Natural bio-adhesives may have
some of the answers.

26- Why is the stiffness of BC shecets lower than BC chains?
1) Because ol p—conformation .
2) Because molecules are densely packed.
3) Because sheets are less stiff by a factor of 10.
43 Because interactions between molecular chains are weak.
27- Which geometrical feature can enhance interactions between molecules in a BC chain?

1) Closely packed linear structure 2) Hydrogen bonding
3) Straightness 43 Networking

28-  Which of the following better resembles the microstructure of BC?
1) A bowl ol spaghetti 2) A bowl ol soup
3) A bowl ol bcans 4) A bowl of lcentils

29-  Why is BC used in paper industry?
1) To make harder papcers
2) To make pulp and papers
3) To make tougher papers
4) Ta make paper that can be used as wound dressing
3{(- What is lignin?
1) A free chemical 2) A polysaccharide
3) A plant cellulose 4y A pure chemical
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