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PART A: Vocabulary

Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes each
sentence. Then mark the correct choice on your answer sheet.

The book was ---—-e--—- by a panel of experts, working in conjunction with the publisher.
1) revealed 2) compiled 3) intervened 4) attributed

In Canada, drug users belong to high-risk insurance -—-—-—e-. |

1) entities 2) features 3) categories 4) structures

The victim was able to give the police an --—----— description of her attacker.

1) accurate 2) ultimate 3) identical 4) equivalent

The government passed a law to promote the -—----—---- of blacks into white South African
society. . .

1) integration 2) foundation 3) coordination 4) adaptation
Small businesses often have great difficulty in --—-—--- credit from banks.

1) detecting 2) obtaining 3) pursuing 4) depositing
Feminists say that the book was written from a male —--

1) objective 2) inspection 3) perspective 4) presumption
Violence is just one of the many problems ------ --—- in city life.

1) explicit 2) empirical 3) available 4) inherent

Legal requirements state that working hours must not ---------- 42 hours a week.
1) assign 2) exceed 3) utilize 4) undertake

The Highways Department is responsible for the construction and -—---—---of bridges and
roads.

1) equipment 2) adjustment 3) manipulation 4) maintenance
Maxwell’s responsibilities -----—--- yours, so you will be sharing some of the work.

1) overlap 2) affect ~ 3) identify 4) coincide

| 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.

Since water is the basis of life, (11) ------- --- the greater part of the tissues of all living things, the
crucial problem of desert animals is to survive in a world (12) —==-==---- sources of flowing water are
rare. And since man’s inexorable necessity (13) -—-=----- large quantities of water at frequent

intervals, (14) ---------- comprehend that many creatures of the desert pass their entire lives (15) ----
------ a single drop. '

1) composes 2) composing 3) it composes 4) that composing
1) which 2) that 3) there 4) where

1) is to absorb 2) of absorbing 3) that is to absorb 4) is absorbing

1) scarcely he can 2) he scarce can 3) he can scarcely 4) scarce can he
Dfor - 2) from 3) upon 4) without
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Part C. Reading Comprehension

| Directions: Read the following five passages and choose the best choice (1), (2), (3), or (4). Then
mark in on your answer sheet.

PASSAGE I:

To improve its impact resistance, PS is either melt-bended or co-reacted with butadiene, a synthetic
rubber, to from high impact PS while rubber modification allows HIPS to be used in impact-
resistant applications such as equipment cabinets, the rubber reduces the modulus and, to some
degree, the formability of HIPS. Acrylonitrile, when copolymerized with PS , yields styrene-
acrylonitrile, a very tough, rubber-free polymer with exceptional clarity. When butadiene and
acylonitrile are co-reacted with PS, the result is ABS. ABS is a very versatile polymer used in
applications where high impact strength and toughness are required, such as in equipment cabinets,
appliances, and truck cab interiors. Since rubber-modified styrenics yellow when over-heated, care

must be taken to avoid excessive heating during thermoforming. Additionally, ABS sheet, in
particular, should be kept dry to prevent moisture bubbles.

16. According to the text which one of the following styrenics polymers is readily useful in many

applications.

1) High Impact Polystyrene 2) Orientated Polystyrene

3) Styrene Acrylonitrile 4) Acrylonitrile Butadiene Styrene

17. According to the text which one of the following statements is correct?

1) Rubber in modified styrenics polymers increases the ratio of stress to strain and eases the
shaping.

2) processing of rubber modified styrenic polymer is readily carried out compared to unmodified
stynenics polymer. -

3) Rubber in modified styrenic polymer decreases the ratio of stress to strain and does not hinder
shaping.

4) processing of rubber modified styrenic polymer is not readily carried out compared to
unmodified stynenic polymer.

PASSAGE Il :

During thermoforming, thermal conductivity is a measure of energy transmission through the
polymers sheet. Even though the thermal conductivities of polymers are low, there are differences
in these values among polymers. For instance, the thermal conductivity of HDPE is about four
times higher than that of polystyrene or ABS. Thermal conductivity and its companion property,
thermal diffusivity, are quite important when forming very thick sheets, because the rate of energy
transfer into the sheet govems, to a large extent, the formability of the sheet. Although thermal

conductivity typically decreases slightly with increasing temperature, for most processing purposes
the value can be considered constant.

18. Which one of the following declaration is true?

1) The thermal conductivity of high density polyethylene is one fourth of Acrylonitrile Butadiene
Styrene.

2) The thermal insulation property of high density polyethylene is fourth of Acrylonitrile Butadiene
Styrene.

3) The thermal conductivity of high density polyethylene is four times higher than that sum of poly-
styrene and ABS.

4) The thermal insulation property of high density polyethylene is four times higher than that of
polvstyrene.
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In practice thermal insulation of polymers :

1) remains constant

2) increases slightly with decreasing temperature of heating elements.

3) increases minutely with increasing temperature of heating elements,

4) decreases slightly with increasing temperature of heating elements.

Which one of the following statements is correct ?

1) Thermal conductivity of polymers remains constant for most processing methods.

2) In processing of polymers, the thermal diffusivity of polymers is very important if the sheet
thickness is small.

3) Thermal conductivity of polymers for some processing techniques such as thermoforming
increases with temperature.

4) In processing of polymers, the thermal diffusivity of polymers is very important if the sheet
thickness is large.

PASSAGEIIL :

It should be noted for those unfamiliar with the physical chemistry of polymers that these long
chain molecules can in certain cases be dissolved in a solvent although usually only to a low
concentration and at an elevated temperature. The first requirement for crystallinity in polymers 1s
tacticity — chemical regularity along the polymer chain. Let us assume that the atoms have sufficient
mobility to arrange themselves In a crystalline packing. The covalent bonds, however, provide an
inherent restriction on the arrangements possible. [f the atoms are covalently bonded in a regular
chemical pattern, a highly regular packing of the carbon and hydrogen atoms is possible. On the
other hand, if the chain molecule is chemically irregular, or atactic, the regularity in the packing of
the chains becomes less; the crystsllinity is lower. No amount of increased mobility can increase the
crystallinity because the irregularities in the chemical structure remain.

Concurrent with the realization in the 1930°s that synthetic polymers consisted of long chains of
atoms bonded covalently was the observation from x-ray diffraction that polymers were somewhat
crystalline ; they produced recognizable x-ray diffraction patterns (1). With the development of x-
ray structural analysis, it was found that the diffraction patterns of polymers could be indexed in
terms of a unit cell and a structure assigned. The x-ray crystallographic analysis of the unit cell of
polyethylene in 1939 (2) marked an important advance in the understanding of polymer structure.
The crystal structure of polymers may conveniently be divided into two categories, chain
conformation and chain packing (3). Conformation refers to the geometrical shape of the chain in
the crystal. For crystallinity to develop, there must be regularity in the shape of the molecules. This
in tum requires regularity in the chemical configuration (tacticity). Regularity in the shape of a
chain molecule is expressed in terms of the one- dimensional lattice element termed the repeat unit,
illustrated in Fig. 1 for two linear polymers, polyethylene and polytetrafluoroethylene. Polyethylene
has a simple conformation ; a single zigzag motif of —CH; —CH, - comprises the repeat unit.
Polyterafluoroethylene has the same configuration, with fluorine atoms substituted for each of the
hydrogen atoms of polyethylene. However, sterice hindrance between the larger fluorine atoms
causes the molecule to twist along its axis. The repeat unit consists of a planar zigzag arrangement
given a 180° twist every 13 CF, groups. The symmetry of the repeat unit (but not the crystal) is
13, , certainly an unusual screw axis. This repeat unit has a nearly circular cylindrical shape and, as

might be expected, the chains pack laterally on a simple hexagonal lattice.

Formation of a crystal requires that these repeat units have regularity in their chain packing. The
repeat units pack laterally on a lattice, and conventional Bravais lattices and space groups may be
used effectively to describe the symmetry elements.

Usually a solution of polymer in a solvent can be made :

1) Very easily 2) By special solvents
3) By the use of certain salts 4) At high temperatures and low concentrations
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Two requirements for crystallinity in polymers are :
1) High molecular weights

2) Tacticity and degree of regularities in long chains

3) Tacticity and ease of the folding in long chains

4) Chemical regularity and long molecules

According to the text :

1) Increased mobility can increase the crystallinity

2) Degree of regularities in folding of the chains leads to morphology
3) Polymers produce unrecognizable x-ray differaction patterns

4) crystal structure of the polymers is divided into conformation and configuration
The reason for twisted Molecule of PTFE is :

1) The size of the florine atom 2) The symmetry of the repeat unit
3) The symmetry of florine atoms 4) The size of the repeat unit
X-Ray differaction patterns are a measure of :

1) Unit cell 2) crystal system

3) Unit cell and Relevent structure 4) Amount of crystalinity
PASSAGE IV :

For high- molar- weight thermoplastic, the fluid state is characterized by very large relaxation times
so that processing by conventional methods is not possible. In some cases the synthesis and shaping
of a thermoplastic polymer is carried out in the same process as for thermosetting polymers
(reactive processing). For example, some poly (amide-imides) are processed by combining the
injection moulding of prepolymers with reactive chain ends, with the subsequent cure in a heated
mole, to obtain a part made of a high-molar mass linear polymer that cannot be processed by
conventional methods. Cast poly(methylmethacrylate) sheets are produced from a solution of the
final polymer methylmethacrylate. The dilution of the initial monomer with the polymerization
product is required to reduce both the temperature increase due to the heat of reaction and final
shrinkage of the part. In poly(terafluoroethylene) or poly(acrylonitrile), the density of secondary
forces is so high that degradation of the chemical structure takes place before a secondary forces is
so high that degradation of the chemical structure takes place before a fluid state is reached. All

these materials are classified as thermoplastics because individual molecules can in principle be
separated by flow or through the action of an adequate solvent.

A distinctive characteristic of a thermosetting polymer is that one giant macromolecule consisting
of covalently bonded repeating units is formed during the polymerization process. This giant
macromolecule that percolates throughout the sample is called a gel. Unless the covalent bonds
present in the gel are destroyed by the action of temperature or a reactive solvent, the thermosetting
polymer will not flow. Therefore, the thermosetting nature of a polymer is due to the presence of a
network formed by covalent bonds. A good solvent will swell the polymer but will not dissolve it.
However, not every polymer network is a therma setting polymer, because networks may also be
produced by physical crosslinks among individual chains, as in gelatin. In this case, heating
dissociates the polymer molecules and converts the material from a gel to a fluid state (a sol). And
the gel may be reversibly regenerated during a subsequent cooling step.

Why every polymer network is not a thermosetting polymer?

1) Because some polymer networks are physical.

2) Since giant molecules can penetrate into the polymer networks.

3) Because some polymer network can be dissolved in solvents.

4) Since the solvent molecules can penetrate into the polymer network but do not dissolve it.

For which of the following polymers the thermoplastic polymer is dissolved in its monomer
prior to molding?

1) Poly (amide-imides) 2) Poly (methymethacrylate)

3) poly (acrylonitrile) 4) poly (tetrafluoroethylene)
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To make a thermosetting system to flow
1) Covalent bonds should be broken
2) Heat must be applied
3) A good solvent should be used
4) Polymer network should be dissolved in its monomer

PASSAGE V :

Ongoing advances in new catalyst technology and ‘controlled radical polymerisation” will
undoubtedly yield new styrenic polymers with well-defined architecture.

Advances in the synthesis of dendritic and hyperbranched styrenic polymers will also contribute to
the state of new polystyrenic products.

The key attribute of polystyrene that has led to its huge commercial success is its low cost.
Resistance of polystyrene fabricators to pay extra for improved performance and intense
competition of polystyrene producers for increased market share have led to highly optimized and
huge polystyrene production facilities (a typical ‘world-scale’ polystyrene plant produces about
230000 tonnes/yr of product). The costs associated with the introduction of new and improved
polystyrene products must be low enough that profit can be realized by the manufacturer without
raising the sales price. This limitation, and the ongoing effort of the chemical industry to justify
R&D budgest, places an intense challenge on industrial polystyrene researchers. Other pressures on
the polystyrene industry include environmental and regulatory issues. These issues will
undoubtedly dominate much of the research efforts devoted to polystyrene. Academic researchers
are not under such focused cost constraints and therefore they will likely continue working on the

development of new chemistries for making new styrenic polymers having novel controlled
architectures.

Which of the following is the least contributor to the development of new styrenic products?
1) New catalysts availability 2) Controlled radical Polymerization
3) Advanced polymerization reactors 4) Advances in dendrimers production

According to the text, the future strategy of polystyrene polymer academic researchers is?
1) Lowering production costs

2) Improving the product performance
3) The production of new polymer structures
4) Lowering the amount of residual materials in the plastic ridy (oo
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