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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 —-----—---- -
by the Keeping and use of animals.

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

2-  The low soil fertility problem can be --------==----- 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 ——-----eeeeee-
to be used for the new dish.
1) properties 2) aesthetics 3) ceremonies 4) ingredients

4-  The problem of power cut was so important that we decided not to bother about the
other —---eeeeeeeee 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) spontaneously 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 —==-—emmeemeee themselves from their biases and be objective.
1) detach 2) delete 3) ignore 4) strengthen

8- The local businessman 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 --——----—- ---=, 48 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 1:

The design of the product has been the controlling factor in the use of the original
transfer technique. With the injection process. which uses the same method of
processing the material through to the impressions, the problems of small cross-
sections and shapes for which pins are used are naturally catered for in the same
manner as applied in the original transfer technique. The controlling factor in the
injection technique is the design criteria, however, these points of design are normally
the same as those for thermoplastic injection mouldings and thermosetting
compression mouldings.

The process does cause heavy wear on the tooling gates due to the fast flow and
abrasive nature of the materials. Consequently, one should endeavour to design the
tools with replaceable gates. and also ensure that the tools are hardened and able to
resist wear on the actual impressions of the mouldings.

The biggest problems encountered are with regard to the strength and positioning of
the gating. which must be placed such as to avoid damage to the finished product and
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20-

vet be in a position which will allow full and easy flow, thus producing full
impressions.

The fault problems of burning blistering still occur in this process as with normal
transfer and compression but. with the greater sophistication of control. they are more
readily eliminated. With the faster cycling, and the manner in which the tools
manufactured. there is an increase in the problem of gassing (i.e. the trapping of gasses
and air in small cavities, stopping the material filling or causing a very hot area which
generates a burn on the material), and the need for more careful venting is created.

The injection of thermoset materials, on the type of machine described, produces
mouldings in a far more economical manner than the transfer process described earlier,
Whilst the injection technique still produces waste elements in the form of a sprue and
runners, the waste element is reduced in that no disc is formed at the bottom of the pot.
The largest benefit from this process, however, comes with the reduction of the over-
all cycle time, and this. dependent upon the product part. can give a time saving of
between 40% and 60% when compared with normal transfer or compression moulding
of equivalent parts. The moulding is also of superior quality and throughout the
production run retains a flatness which is essential in the application of the product and
better temperature control is possible.

Controlling factor in the use of transfar moulding technique is the —-—-—n,
1) design of the product 2) thickness of the product

3) temperature of the formation 4) rate of the production

Two of the advantages of Injection Moulding of thermostes are ---------- -—

1) less defects in products and better properties

2) precise temperateure control and operating cycles

3) precise shape and lower energy consumption

4) faster production rate and lower cost of machines

In the Injection Moulding of Thermostest the reasons which cause heavy wear on the
gates are —-----—--mu-

1) speed of the produunon

2) clamping force of the moulds

3) high temperatures and pressures used

4) fast flow and abrasive nature of the materials

The problem of blistering is eliminated by --—=-=-eeveeene ’

1) better design 2) more careful venting

3) better control end careful venting 4) use of the lower temperatures

The biggest problem in design of the moulds are ------=-eeev- -

1) uniformity of the sections 2) control of the temperature

3) sufficient size of the sections 4) strength and positioning of the gates
PASSAGE 2:

Polymers are macromolecules in which N monomeric repeat units are connected to
form long chains. Experimentally, the chain length N is large. typically 10°< N < 10°,

The size of a chain (~ 10° A ) thus exceeds that of a monomer (~1 A) by several

orders of magnitude. However, contrary to granular materials, the chain is not so large
that thermal energy would be unimportant. Not at all! Thermal energy is the important
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energy scale for polymers. It provokes conformational transitions so that the polymer
can assume a multitude of different configurations at ambient conditions.

Changes of the configurations occur on very different scales, ranging from the local
scale of a bond to the global scale of the chain. This separation of length scales entails
simplifications and difficulties. Simplifications arise on large scales where the chain
exhibits universal behavior. That is, properties which are independent of chemical details.
These properties may be studied by simplified, "coarse-grained" models, e.g. via
computer simulations. For simulations, the large-scale properties, however. also give rise
to a principal difficulty. Long relaxation times are associated with large chain lengths.

The present passage focuses on some of the Monte Carlo (MC) approaches to cope
with this difficulty. Why Monte Carlo? Within a computational framework it appears
natural to address dynamical problems via the techniques of Molecular Dynamics. A
Molecular Dynamics (MD) simulation numerically integrates the equations of motion
of the (polymer) system. and thereby replicates, authentically. its (classical) dynamics.
As the polymer dynamics ranges from the (fast) local motion of the monomers to
(slow) large scale rearrangements of a chain, there is a large spread in time scales. The
authenticity of MD thus carries a price: Efficient equilibration and sampling of
equilibrium properties becomes very tedious-sometimes even impossible—for long
chains. At that point, Monte Carlo simulations may provide an alternative. Monte
Carlo moves are not bound to be local. They can be tailored to alter large portions of a
chain, thereby promising efficient equilibration. The discussion of such moves is one
of the gists of this passage.

Which of the following would be the most appropriate title for the passage?

1) The Coarse-grained Models

2) Monte Carlo Simulation of Polymers

3) An Introduction to Polymer Chain Structure

4) Classification of the Molecular Simulations

It can be inferred from the passage that ——---eeeeeeeeeee

1) all propertlcs of the polymer chains could S|mply simulate using coarse-graining

2) MD is a more efficient technique than the MC for the simulation of the long
polymer chains

3) MC approaches use the numerial methods for the equilibration of the polymer
different configurations

4) complexity of polymer simulation arises from the wide-range length scales
associated with the chain configurations

The word "provokes" in paragraph 1 is close in meaning to - —

1) makes energy 2) discourages 3) appeases 4) breaks

It is implied in paragraph 1 that ——--ecceceeeeee,

1) thermal energy is not an important energy scale for polymer at all

2) the size of the polymer chain is not so large contrary to particulate materials

3) thermal energy is one of the triggers to catch the different configurations for the
polymer chain

4) conformational transitions of the polymers are resulted from the changes in the
ambient conditions
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The author mentions that the MC simulation techniques cope with the simulation
difficulties --—-----nnm—--

1) via adjusting the M(, moves to efficient equilibration of large segments of a polymer chain
2) because the polymer configuration are strongly affected by thermal energy

3) because the MC moves are commonly accounted in a same time-scale

4) through establishing of MC moves in different time scales

PASSAGE 3:

The combination of polymer and nanosized inorganic particles into a single material
has opened up a new area in materials science that has extraordinary implications in
the development of multifunctional materials. These are considered as innovative
advanced materials. with promising applications expected in many fiels. Among
inorganic-organic composites materials, polymer-based nanocomposites (PNCs) are of
particular interest since they inherit the properties of the bulk polymer such as being
casily processable, and suitable for cost efficient high-volume manufacturing. while at
the same time introducing new properties of nanoparticles. Significant scientific and
technological interest has therefore focused on polymer based nanocomposites over
the last two decades.

In the last decade, PNCs unveils more inter-disciplinary applications such as
automobiles, packaging and bio-medicals. Recent developments in composite
materials science broaden the opportunities to improve electrical power switching
components with optimum performance. Therefore, today it is possible to design novel
materials with profoundly improved specific properties. which could be used for
improving the reliability and efficiency of electrical switching application.

This passage is mainly about ——-—-eeveeeeev,

1) polymer-based nanocomposites

2) innovative advanced polymers

3) new applications of polymers

4) The composition of polymers and inorganic particles

The development of multifunctional materials

1) represents a new growing area in material science

2) innovates many novel fields with promising applications

3) implies to materials science that has extraordinary implications

4) benefits from a material made of combination of polymer and nano sized inorganic
Particles

The word "unveils" in paragraph 2 means ---—--—eeeeeeeen,

1) covers 2) develops 3) reveals 4) orders

Polymer-based nano composites ------------ —

1) tend to modify the properties of bulk polymers

2) introduce that the bulk polymers were not efficient

3) in addition to bulk polymer properties, show some special ones of nanoparticles

4) thoroughly substitute the other kinds of polymers over the last two decades
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30- Ability to design new materials with great improved special features -—--—eeeeeeeee,
1) can increase both the reliability and efficiency of applications
2)can only be possible under the shadow of recent developments in composite
material science
3) switch the components to have optimum performance
4) contribute to have profound improvements merely in electrical field
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