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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.

I-  That —========- car has none of the features, like power windows and steering, that make
modern cars so great.
1) antiquated 2) superficial 3) aesthetic 4) hazardous

2-  With several agencies regulating the reports, it was difficult for the accused to argue
against its -——————--- i
1) infamy 2) relevance 3) veracity 4) anticipation

3-  Sinece Jack did not want a speeding ticket, he tried to ------ -——- the police officer by giving
her a compliment.
1) convict 2) appease 3) reinforce 4) escape

4-  Trudy studied harder, but there was only ----—------ improvement in her grades, so she
agreed to get a tutor.
1) marginal 2) commonplace  3) monotonous 4} unbearable

5-  Living apes—chimpanzees, gorillas, orangutans, gibbons and siamangs—and humans
share a constellation of ----=----- that set them apart from other primates.
1) demands 2) certainties 3) disciplines 4) traits

6- Hawve you ever noticed how a coin at the bottom of 2 swimming pool seems to wobble?
This occurs because the water in the pool bends the path of light --———--- from the coin.
1) generated 2) recognized 3) reflected 4} differentiated

7-  Publicly available Web services (e.g. Google, InfoSeek, Northernlight and AltaVista)
------- various techniques to speed up and refine their searches.

1) specity 2) capture 3) determine 4) employ

8  Owing to the protests of the Dominicans and other regulars, the book was prohibited in
1760, but the second part was issued -———--—----- in 1768.
1) meticulously 2) superstitiously  3) profoundly 4) recklessly

9-  While admissions offices do admit many students with similar profiles, a college is still a
smeemee-- and diverse community.

1) mundane 2) controversial 3) anonymous 4) heterogeneous

10-  Despite the security, the thief's ability to break into the museum without being caught
remaing An ---------- to the police.
1) infection 2) enigma 3) illusion 4) authorization

PART B: Cloze Passage

| Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits
| cach space. Then mark the correct choice on your answer sheet.

Thunder is caused by lightning, which is essentially a stream of electrons flowing
between or within clouds or between a cloud and the ground. The air surrounding the

electron stream becomes (11) ---—--- hot—up to 50,000 degrees Fahrenheit— that it
forms a resonating tube of partial vacuum (12) -=--—----- the lightning’s path. The nearby
air rapidly expands and contracts, (13) —----—-- the column vibrate like a tubular

drumhead (14) -----——-- a tremendous crack. As the vibrations gradually die out, the
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sound echoes and reverberates, generating the rumbling (15) ---------- thunder, We can
hear the booms from great distances. 10 or more miles from the lightning that caused
them.

11- 1) very 2) 50 3) too 4} enough

12- 1) surrounding 2) surrounds 3) that surround 4) and surround

13- 1) that makes 2) and making 3) making 4) it makes

14- 1) produces 2)is produced by 3) and produce 4) and producing

15- 1)itis called 2y i1s called 3) we call 4) which called

PART C: Reading Comprehension:

Directions: Read the following three passages and answer the questions by choosing ine best
choice (1), (2), (3), or{4). Then mark the correct choice on your answer shect.

PASSAGEL:

A phase diagram in physical chemistry, engineering, mineralogy, and materials science
i5 a type of chart used to show conditions at which thermodynamically distinet phases
can occur at equilibrium. Common components of a phase diagram are lines of
equilibrium or phase boundaries. which refer to lines that mark conditions under which
multiple phases can coexist at equilibrium. Triple points are points on phase diagrams
where lines of equilibrium intersect. Triple points mark conditions at which three
different phases can coexist. For example, the water phase diagram has a triple point
corresponding to the single temperature and pressure at which solid. liquid. and gaseous
water can coexist in a stable equilibrium. The solidus is the temperature below which
the substance is stable in the solid state, The liquidus is the temperature above which the
substance is stable in a liquid state. There may be a gap between the solidus and liguidus:
within this gap. the substance consisis of a mixture of crystals and liquid. The solid-
liguid phase boundary in the phase diagram of most substances has a positive slope: the
greater pressure on a given substance, the molecules of the substance are brought closer
to each other. which increases the effect of the substance's intermolecular forces. Thus,
the substance requires a higher temperature for its molecules to have enough energy to
break out the fixed pattern ol solid phase and enter the liguid phase. A similar concept
applies to liquid-gas phase change. Water, because of its particular properties. is one of
the several exceptions to this rule.

16- Solidification can be indicated graphically by cooling --—------ -
1) compositions 2) conductions 3) curves 4) radiations
17- Equilibrivm diagrams have been developed to --—-——----- and study changes ———------during
the heating-cooling eyeles of pure or alloyed metallic materials.
1) gain, occurring 2) obtain, occurred
3) record. occurring 4) understand. occurred
18- The solidification of most alloys is ———-——--— by appreciable volume ------ N
1) accompanied, contraction 2) accommuodated, contradiction
3) constrained, counterattraction 4) contemplated, counteraction
19- At a certain stage during solidification the grains form a —---——— network of solid.

1) continuous 2} continuity 3) continue 4) continuousness
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22-

23-

24-

High temperature ——---- the intermolecular forees resulting in --—————-- of atoms,
1) alters, deactivation 2} lingers, mobility

3) promdes, movement 4} reduces, movement

PASSAGE 2:

Coatings that improve the durability of ceramic matrix composites (CMCs), a lighter
alternative to nickel alloys being incorporated into jet engines are being developed.
CMCs. such as silicon carbide fibre-reinforced silicon carbide. can withstand
temperatures 300°C higher than nickel-based alloys, removing the need for high levels
of cooling air in turbine components. This, together with their low density compared
with conventional metal- based components, leads to weight savings of around 30%,
significantly reducing the operational costs. However, CMCs suffer from poor
durability. which means that they require costly environmental barrier coatings (EBC.)
to operate under high-velocity combustion. Dr Nasrin Al Nasiri explains, 'In the past 10-
15 vears, researchers have been working with rare earth disilicate EBCs, containing
more silicon oxide than rare earth oxide. Typically. three or four layers of these coatings
are applied to prevent cracking, but continuous coatings haven't been mastered and these
disilicates often crack under steam. sometimes through all of the layers to the CMC".

Instead. Al Nasiri examined the properties of single-lavered monosilicate EBCs. 'One
mole of rare earth oxide and one mole of silicon oxide', she says, "It hasn't been done
before because no one wants to work with monosilicates. They have a high thermal
expansion coefficient, which could cause a thermal expansion mismatch when vou go
from ambient to high temperature’.

However, CMCs are also subject to thermal expansion. so Al Nasin developed five
different monosilicate EBCs to test their compatibility.

What function are scientists considering CMCs for?

1) As coating on turbine parts.

2) As a replacement for nickel based alloys.

3) As high temperature thermal barriers in turbines.

4) As a material that can prevent cracking.

What is the function of EBCs applied to CMCs?

1) Weight savings of up to 30%.

2) Reducing the density of CMCs.

3) Increasing working temperature of CMCs.

4) Protection from harmful operational environment

What can cause disilicate EBCs to erack?

1) Steam 2) Silicon oxide

3) Rare earth oxide 4) Too many lavers of coating

What problems could high thermal expansion of coatings bring about?

1) The coating will be a mismatch.

2) The coating will lose one of its silicon atoms to from monosilicate

3) The crack will propagate through the coating right up to the substrate.

4) The difference in expansion between substrate and coating will induce stress in
the junction layer.



& domies JVE e/l g Slae | pwdign j.ﬁg.m

26-

27-

Which material is currently used to ool metal and alloy parts in turbines?

1) Air 2) CMCs
3)EBCs 4} Rare earth disilicides
PASSAGE 3:

Bulk metallic glass (BMG) alloy results are due to several factors. including atomic size
mismatch. use of a multicomponent system with three or more elements. and occurrence
of negative heats of mixing among their elements, These are the three main
considerations for achieving glass-forming ability (GFA) in metallic alloys. GFA refers
to ease of vitrification of an alloy to form an amorphous structure, and its ability to
suppress the nueleation of crystals during the cooling process. Turnbull and co-worker
presented a formulation of reduced glass transition temperature, Trg. in 196%. Reduced
glass transition temperature is equivalent to the ratio of glass transition temperature to
melting (liquidus) temperature of a metal alloy. The highest GFA reported has been
Trg = 2/3, at which metallic glass can be formed at a very low cooling rate and a large
supercooled liquid region is obtained. The potential of amorphous alloys to be
conventionally cast depends on their glass forming ability. In multicomponent Fe-based
BMGs, crystal formation is restricted by a high vacuum of at Icast 10~ Pa and high purity
of elements (oxygen content should be less than 400 ppni). Considering that preparing
high purity elements is challenging and costly, enhancement of GFA can be enhanced
and achieved more cost effectively by removing any impurities via a fluxing agent (e.g..
boron oxide in Pd-based glasses to remove oxide particles) and adding multimetalloids,
rare earth materials, and pure elements into BMG alloys. High glass-former alloys are
more viscous even at higher temperatures: as the temperature decreases, they have
limited atomic mobility that hinders crystallization.

By modeling the GFA parameters, BMG alloys can be designed with combinations
of elements such as metalloids, transition metals, rare earth materials, and various
amounts of standard alloying elements with different atomic sizes. Minor additions to
BMGs of alloving elements can provide enhanced thermal stability and mechanical
properties. Among the various types of metallic glasses, the Fe-based alloy system
contains a high number of components, which indicates the higher degrees of
complexity and difficulty that are required to create Fe-based BMGs.

To increase thermal stability of BMGs:

1) High amount of alloying elements is required

2) No alloying elements is required

3) low amount of alloying elements is required

4) High amount of multicomponent compounds is required

Why are high glass-former alloys more viscous?

1) Because, their atomic mobility is high during crystallization.

2) Because of low atomic mobility that postpones nucleation. when the temperature
drops.

3) Because. as the temperature increases, they have limited atomic mobility that hinders
crystallization.

4) Because, as the temperature decreases, they have the considerable atomic mobility
that hinders crystallization.
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Crystal formation in multicomponent Fe-based BMGs may occur under the conditions of:
1) a vacuum of 10° Pa and oxygen content of 600 ppm
2) a vacuum of 10" Pa and oxygen content of 500 ppm
3) a vacuum of 107 Pa and oxygen content of 300 ppm
4) a vacuum of 10 Pa and oxygen content of 200 ppm

What is glass-forming ability?

1) The ability to form crystal and amorphous structure

2) To prohibit the formation of amorphous structure

3) The ability to prevent crystallization during solidification

4) The ability to promote the nucleation of crystals during the cooling process

To achieve glass-forming ability (GFA) in metallic alloys:

1) They need a multicomponent system with three or more elements, and positive heats
of mixing among these elements

2) They need atomic size matching, normal heats of mixing among elements and Go

multicomponent system

3) They need negative heats of mixing among elements and atomic size mismatch
4) They need a multicomponent system and atomic size matching
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