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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- Tt had not raincd on the prairic for several months. Becausc of the drought, the climate
had beeome very -————--—--- ‘
1) unstcady 2) rigid 3) intcnse 4y arid

2-  Deserted for six months, the property began to look more like a jungle and less like a
residenee—weed grew -------—-- in the front yard.
1) unchecked 2) unjustilicd 3) complicated 4) scanty

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

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

5-  The world’s coal, oil and gas ~-----—---- are finite; one day they will run out, so think now
about what yvou 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 4) 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-  His words to the press were deliberately -------------; he didn’t deny the reports but
neither did he confirm them.
[y mutual 2) essential 3) dogmatic 4) equivocal

9-  Tlundreds 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 building
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 4) 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: Please choose the appropriate answer according to the text. “

‘The term polyurethane coatings originally referred to paint systems that utilized the
high negativity of isocvanates group with compounds containing acidic hydrogen
atoms for (16) ---=—----- . However, this term now includes a large variety of binders.
Coupling can occur during paint hardening as the result of {17) --=----—-- of relatively
low molceular mass starting products. Alternatively the paints may alrcady contain
high molecular mass polymers synthesized by the coupling ol appropriate monomers.
Other variants ol (ecchnical interest include (18) —--------- . lhat can be aclivated by heat
or atmosphceric moisture, Microeneapsulation ol polyisocyanates is also becoming an
important (19) =—----——-- . Depending on their chemical compositions, polyurcthanc
paints are formulated as two-pack or one-pack mixtures. They are applied from the
liquid phase, which may be solvent-containing, (20) ---------- . or solvent free, or from
the solid phase as a powder coating.

16- 1) evaporation 2) chemical caring

3) phvsical arrangement and leveling 4) evaporation and chemical reaction
17- 1) adhesion 2) cohesion 3) deposition 4) polyaddition
18- 1) saturated polymers 2) long chain polymers

3) blocked reactive groups 4y chemical vapour deposition
19- 1) deactivation method 2) way of dispersion of pigments

3) test method to evaluate coating 4) type of activation procedure

20- 1) aqucous 2) immersion 3) low viscosily 4) high viscosity
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PART D: Reading Comprchension
Directions: Read the following two 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:

Pressure-sensitive paint {PSP) is a powerful pressure measurement technique and has
been applicd to various studics. In general, PSP consists ol a dyve molecule and a
bindcr (polymer layer or porous material). When the PSP layver applicd (o a surlace ol
interest is illuminated by a UV or blue light (=400 nm), the dve molccules are cxciled
and ¢mit lumingscence (phosphorescence or (Tuorcscence). The luminescence from the
dyc molecule used in PSP can be quenched by the interaction with oxygen molecules
(oxygen quenching); thus, the pressure measurement is conducted by measuring the
luminescent intensity.

In recent vears, unsteady flow field measurement techniques have been a major
topic in the I’SD® research. There are two approaches in unsteady PSP studies: One is
the development of fast-responding PSPs., and the other is that of measurement
algorithms. In general, porous binders are emploved for fast-responding PSPs, because
those binders have a short time-constant of the oxygen diffusion in the binder.
Anodized aluminum (AA-}PSP is known as a Lypical porous PSP, but AA-PSP can
only be applicd to aluminum surfaces. Morcover, 1t 1s dillicull 1o [orm a uniform
AA-PSP laver on a model surlace ol a complicated shape. Therelore, polymer-ceramic
(PC-)PSP, whosc binder congists of polymer and ¢eramic particles, has reccived much
attention. because PCPSP can be applied even to a model surface of non-aluminum
and of complicated shape. 1t is considered that mixing ceramic particles enlarge the
PSP surface area and enhance its response time to pressure change. In most PC-PSP.
titanium (V) oxide (110,) particles have been used as ceramic particles. 'The mixing
of 110, particles will induce the reduction in photostability of PC-PSP, since 110)-
works as a photocatalyst under illumination of UV light (<390 nm). Therefore. the
number of runs by a single PC-PSP sample will be strictly limited in wind tunnel
lesiing. A new last-responding PSP, which is paintablc and photostable, 1s required.

We proposc a novel porous PSP called polymer-particle pressurc-sensitive paint
{pp-P5SP). whercin polymer particles arc adopted insicad ol TiO, particles in PC-PSP.
Wce prepare polystyrence (PS) pelymer particles by a scll-organized precipilation
(SOAP) method. The basic characteristics of pp-PSP {pressurc- and icmpceraturc-
scnsitivities, time responsc, and photostability) are investigated and compared with
Ti(}; -bascd PC-PSP.

21-  What does the first paragraph mainly discuss?
) [Tow powerful PSP is
2) [low pressure is measured by PSP
3) What type of light is needed for pressure measurement
4) Why PSP is the most effective technique of pressure measurement
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22-

24-

26-

According to paragraph 2, a disadvantage of (AA-) PSP is that - .
1) it is a porous PSP

2) it cannot be mixed with (PC-) PSP

3) it can solely be used with aluminum surfaces

4} it can only be applied on complicated shapes

Which of the following can increase PSP response time?

1) Having a photocatalist 2) Using an even surface

3) Mixing ceramic particles 4) Using complicated shapes

The author seems to believe that the best PSP for wind tunnel testing is --------—-—-,
1) (AA-) PSP 2) (pp-PSP)

3) any fast-responding PSP 4y TiO» - based PC-PSP

The passage is most likely an excerpt from ----—---------,

1) a scientific debate 2) a newspaper article

3) an cnevclopedia 4) an academic paper

PASSAGE 2;

As pigment volume concentration (PVC) in a serics ol coulings made with the same
pigments and binders, the densily increases 1o a maximum when PVC cquals critical
PV( and then deceases, the inerease infleets that pigments have higher densities than
binders. [lowever. above CPVC the lower density of air reduces the film density.

‘I'ensile strength of a series of films generally increases with PVC to a maximum at
CPVC, but then deceases above CPVC. Below CPVC the pigment particles serve as
reinforcing particles and increase the strength. It can be considered that polymer
molecules are adsorbed on the surface of multiple pigment particles providing the
equivalent of cross-links. Accordingly, more force is required to this physical network
with increasing pigment levels. However, above CPVC, the air voids weaken the film.
Generally abrasion and scrub resistance ol [ihms also drop as PVC is increcascd. In
cohesive [ailure the coaling [ilm breaks; in adhesive [ailure there is separation at the
nterface between coating and substrate. In many cascs, the [allures at low PVCS arc
cohesive lailure, as arc those above CPVC; only adhesive [ailures arc obscrved.

Stain resistance decreases sharply above CPVC gince staring liquids can penetrale
into the pores leaving color that is difficult to remove behind. 1f one applies an alkyd-
based paint with PVC above CPVC to a wood substrate, one is less likely to get
blistering than with a similar paint with 'VC below CPVC.

Unlamented films have very high gloss. and drops until PVC approaches CPVC. It
15 desirable to make primers with a high PVC since the rougher, low gloss surface
leads te better intercut adhesion than a smooth. glossy surface.

What is the relationship between PVC and film density?
1) The maximum density is obtained at CPVC.

2) The minimum density is obtained at CPVC.

3) The higher the PVC, the higher the density.

4y The lower PVC, the higher the density.
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What happens at CPVC?

1) The optimum ol coaling perlormance is seen.

2) The maximum of iensile strength and gloss is observed,

3) Cross linking density of the film would be at the optimum condition.

4) The adsorption of polymer chains on the pigment particles would be the highest.

The film adhesion failure on the substrate would be different; this means:

1) Adhesion is different based on the thickness.

2) Bevond CPPVC, only adhesion failure is observed.

3) Adhesion and cohesion failures would be different at CPVCs.

4) Adhesion and cohesion failures are seen at lower and higher PVCs than CPVC,
respectively.

Blistering may be produccd when:

1) An unpigmenied [ilm is provided. 2) A lilm 1s applicd on the wood.

3) A lilm has highcer PVC than CPVC. 4) A [ilm has lowcer PVC than CPVC.

Based on which of the following are the coating propertics changed?

1) Floss and stain resistance arc the highest al CPVC.,

2) The decreases in abrasion and stain resistance happen aller CPVC,

3) I'ilm density, tensile strength and scrub resistances are reduced to a minimum at
CPVC.

4) The behaviors of gloss and tensile strength through PVC changes are the same.
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