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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 your answer sheet.

The two groups of students should be taught differently in that their learning needs are
quite

1) bizarre 2) distinct 3) stable 4) reckless

This mildly picaresque novel a boy's flight from prep school to an eventful
weekend in a big city.

1) recounts 2) accumulates 3) asserts 4) restricts

The two companies worked in and lowered their prices to make their rival
company collapse.

1) ambivalence 2) validity 3) chaos 4) collusion

The U.S. was accused of international efforts to combat global warming.
1) regretting 2) convicting 3) undermining 4) accelerating
Richard is so that his diet consists almost exclusively of catfish and chicken
liver-the two most inexpensive foods in the store.

1) frugal 2) timid 3) selective 4) astute

Even after traveling 62 miles, the runner kept on moving.

1) congenial 2) indefatigable 3) flimsy 4) indifferent

As we traveled to college for the first time, the family car was laden with books, clothing,
, and other necessities.

1) warehouses 2) amenities 3) fragments 4) appliances

When Eileen me to a fight, I could see the hatred in her eyes.

1) strengthened 2) derived 3) challenged 4) justified

People like to be around George because he is so and good-natured, so it comes
as no surprise that he has so many good f{riends.

1) affable 2) sarcastic 3) superficial 4) half-hearted

The new tax policy was criticized in that it was argued that the rich were actually the
main of the tax cuts.
1) hedonists 2) savants 3) benefactors 4) beneficiaries

| Part B: Cloze Passage

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits

I each space. Then mark your answer sheet.

Quantum teleportation exploits some of the most basic (and peculiar) features of quantum
mechanics, (11) in the first quarter of the 20th century to explain (12) at the
level of individual atoms. (13) the beginning, theorists realized that quantum physics
led to a plethora of new phenomena, (14) defy common sense. Technological
progress in the final quarter of the 20th century has enabled researchers to conduct many
experiments that not only demonstrate fundamental, sometimes bizarre aspects of quantum

mechanics but, (15) in the case of quantum teleportation, apply them to achieve
previously inconceivable feats.

1) invented a branch of physics 2) a branch of physics invented

3) a branch of physics was invented 4) that invented a branch of physics

1) occurrence in processes 2) that processes that occur

3) processes that occur 4) processes of occurrence

1) Since 2) Of 3) From 4) For

1) some of which 2) some of them 3) some of those 4) of them some

1) also 2) as 3) like 4) such a
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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
our answer sheet.

16-

18-

19-

20-

Passage 1:

Virtually all important properties of solid materials may be grouped into six different
categories: mechanical, electrical, thermal, magnetic, optical and deteriorative. For each there
is a characteristic type of stimulus capable of provoking different responses. Mechanical
properties relate deformation to an applied load or force; examples include elastic modulus and
strength. For electrical properties. such as electrical conductivity and dielectric constant. the
stimulus is an electric field. The thermal behavior of solids can be represeuted in terms of heat
capacity and thermal conductivity. Magnetic properties demonstrate the response of a material
to the application of a magnetic field. For optical properties, the stimulus is electromagnetic or
light radiation; index of refraction and reflectivity are representative optical properties. Finally,
deteriorative characteristics relate to the chemical reactivity of materials.

In addition to structure and properties. two other important components are involved in the
science and engineering of materials - namely, "processing” and "performance". With regard to
the relationships of these four components. the structure of a material will depend on how it is
processed. Furthermore, a material's performance will be a function of its properties.

Which of the following properties is stimulated by electromagnetic radiation?

1) Surface 2) Optical 3) Electrical 4) Magnetic

The structure of materials depends mostly on ----------- 2

1) processing 2) properties 3) performance 4) appearance
Performance of a material is a function of its -------—----,

1) appearance 2) structure 3) processing 4) properties
What does the text refer to?

1) New materials. 2) History of materials science.

3) Important properties of solid materials. 4) Techniques for production of materials.

Refraction is representative of which property?
1) Optical 2) Thermal 3) Electrical 4) Magnetic
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Passage 2:

Ubiquitous and ancient, sheet glass was first manufactured by the Romans. Its quality
and extent of use have increased over the centuries, in part due to technology that has enabled
the purification and precise measuring of its constituents. More significantly, however, it is
thanks to improved manufacturing techniques that enable large panes of sheet glass to be mass-
manufactured in a repeatable and efficient manner. A milestone in this was the development of
the Pilkington float process in the 1950s.

Today, more than half of the global ceramics market is glass products, and 30% of this is
sheet glass. Most sheet glass is soda-lime silicate, which typically consists of silica sand (72%
weight). limestone, soda ash, alumina hydrate and burnt dolomite. These components are
mixed in appropriate amounts to make the batch, which is then melted.

In Roman times. casting was employed to make window glass. Molten glass was poured
into a bed of sand, allowed to cool slightly and then pulled at the edges to form a rectangular
sheet. As one would expect, this type of glass was rather thick and had a roughened surface
where the glass was in contact with the sand. From the early 17th Century, a variation of
casting was used where glass was cast in large sheets using stone or metal troughs. The glass
was then polished on both surfaces using a succession of finer abrasives.

During the medieval period. crown glass manufacture was introduced (not to be confused
with optical crown glass used in lenses). which enabled larger sheets to be made. This required
the glassmaker to place a small amount of molten glass on the end of a blowing iron, inflate it
into a large bubble and then flatten it to form a circle. A large. thin disc could be formed by
rotating the glass rapidly and horizontally.

Which process was employed in the medieval period to from large glass sheets?

1) Polishing the glass with fine abrasives.

2) The crown glass manufacture.

3) Rotating glass rapidly and horizontally.

4) Inflating a glass bubble on the end of a blowing iron followed by flattening a circle.
Apart from thickness, what was the disadvantage of the Roman sheet glass?

1) The surfaces were roughened. 2) The glass was in contact with sand.

3) It had to be pulled at the edges. 4) One side of the glass had a rough surface.

23-What is the chief constituent of sheet glass?

24-

25-

1) Silica

2) Soda-lime silicate.

3) Alumina hydrate

4) Silica sand, limestone, soda ash, alumina hydrate and burnt dolomite.
Approximately how much of the world ceramics market is based on sheet glass?
1) 72% 2) 50% 3) 30% 4) 15%

What is the most important reason for sustained improvement in the quality and extent
of use of sheet glass?

1) Mass-manufacture of large panes of sheet glass in a repeatable and efficient manner.
2) Purification and precise measuring of its constituents.

3) Quality and extent of use.

4) A milestone.
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Passage 3:

The martensitic transformations have an important role in defining the properties of shape
memory alloys. including the shape memory and superelastic effects. Quenched NiTi alloys
with a stoichiometry ratio of 50 at.% Ni show a one-stage- austenite (B2) to martensite (B 19')
transformation. The transformation temperature determines the temperature range where such
an effect can be observed. Experimentally it is well know that the martensite transformation
temperature is strongly dependent on composition and on ageing treatments. Moreover, when
adding alloying elements or when ageing treatments are performed, not only the transformation
temperature is changed, but also the transformation paths and the transformation product can
be changed. Under these conditions, a two-stage transformation (B2 < R «>BI9" or
B2 < B19« B19’) is usually observed, instead of a one-stage (B2«>B19") transformation.

According to the Ti-Ni phase diagram. the NiTi compound. which is an intermetallic
compound with B2 order, shows a certain solubility of excess Ni on the Ni-rich side at high
temperature but cannot dissolve excess Ti (the Ti-rich side is almost vertical). So, in Ni-rich
alloys the transformation temperature is strongly dependent on Ni concentration and the
increase in Ni content causes a drastic decrease in the transformation temperature. Conversely,
for Ti-rich alloys the transformation temperature is almost unaffected by composition and
shows a similar behavior to that of the Ti-SONi alloy. Therefore, the precise control of overall
chemical composition and homogeneity of NiTi alloys plays a very important role in the
fabrication of these alloys. It is found that. by changing the ageing temperature, it is possible to
adjust the transformation temperature of Ni-rich alloys even after the alloy has been produced
due to the (metastable) equilibrium between NiTi and Ni4Ti3 precipitates.

Which of the following affect the transformation temperatures and paths in shape
memory alloys?

1) Chemical composition

2) Purity of the alloy

3) Chemical composition and ageing paranieters

4) Microstructure and purity

Why does the increase in Ni content vesult in a drastic decrease in the transformation
temperature in Ni-rich alloys?

1) Because the Ni-rich side in the Ti-Ni phase diagram is almost vertical.

2) Because there is a certain solubility of excess Ni on the Ni-rich side of Ni-Ti compound at
high temperature.

3) Because the Ti-rich side in the Ti-Ni phase diagram is almost vertical.

4) Because there is a certain solubility of excess Ti on the Ni-rich side at high temperature.

In which alloy(s), the intermediate R phase may not form during the cooling cycle?

1) Equiatomic Ti-Ni alloy 2) Ni-rich alloys

3) Ti-rich alloys 4) Quenched alloys

For which alloys, the transformation temperature is almost unaffected by composition?
1) The alloys with high purity 2) Ni-rich alloys

3) Ti-rich alloys 4) Quenched alloys

How is it possible to tune the transformation temperatures of the shape memory alloys
after production?

1) By precipitation 2) By cold rolling

3) By purification 4) By adjusting ageing treatment
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