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PART A: Vocabulary

Directions: Choose the word or phrase (1), (2), (3),0r (4) that best completes each
sentence. Then mark the correct choice on your answer sheet.

1-  The number of unemployed workers —-----—-- between two and three million.
1) emerges 2) regulates 3) fluctuates 4) distributes
2-  Toxic chemicals tend to - - in the body.
1) convene 2) enforce 3) segrepate 4) accumulate
3-  In some countries, it is @ ——==-e=-u- that guests wear black clothes.
1} strand 2) convention 3) framework 4) participation
4-  We do not know which behavioral ----—-- --are inborn and which acquired.
1) traits 2} conducts 3} schedules 4) requirements
5-  The poems are supposed to be by Milton, but theyare actually of doubtful —--——--- :
1) revision 2) transition 3) controversy 4) authenticity
6-  The main features of this theory are clearly ----—--- in the first chapter of this book.
1} involved 2) exceeded 3) delineated 4) comprised
7-  The replies to the questionnaire ------—--- broadly into there groups.
1) assign 2) segment 3) transmit 4) incorporate
8-  Research shows that it is not divoree —--——-—- that harms children, but the continuing conflict
between parents.
1) per se 2) ad hoc 3) vis-a-vis 4) per capita
9-  They have identified serious ---------- in the design of the solar-powered car.
1) ruins 2) bidding 3) flaws 4) prohibition
10-  You are more ---------- to illness when you are tired.
1) prone 2) tense 3) definite 4} explicit
PART B: Grammar
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 sheel.

All living things need to be protected from heat, cold and weather conditions, injury, other
animals and germs. The skin'(11) ---------- this work of protection. Birds are greatly helped by an
outer covering of feathers.and most mammals (12) =-=-s-anu- a coat of fur, Human beings have hair
on their bodies but not'enough to act as a protection. However, the skin, although (13} ---e-enee- with
clothes forswarmth in most ¢himates, does a great deal to keep the body healthy, and, (14) ----------
cut or pierced, 1§ practically germ-proof. The whole of the human body is covered by skin, (15) -----
in thickness according to the pant of the body that it covers, It is thinnest over the exposed part of
the eyeballs and thickest on the soles of the feet.

11- 1) does a lot 2) makes.much 3).makes lots,of 4).does much of

12- 1)in 2) by 3) into 4) from

13- 1) covering 2) It covers 3) 1t has to cover 4) 1t has to be covered
14- 1) unless 2) though 3) it was 4) to be

15- 1) that varies 2) which varies 3) that it varies 4) which it varies
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T: Reading Cprehensn

i Directions: Read the following two passages and answer the questions by choosing the best choice I
L0 12, (), o (). SR anark ihe correct ckolce on YoUr cuswer sicel.

Passage I:

It is generally accepted that polymers degrade
by a free-radical mechanism, a mechanism
that has received a great deal of attention
during the past several decades. The interrela-
tionships among heat, light, oxygen, and poly-
mer stability are still not completely under-
stood, despite the great amount of work and
the increased understanding of the oxidative
processes in recent years. Because of the tre-
mendous volume of literature, this chapter
will address only the commonly accepted
mechanisms on a superficial level and concen-
trate more on the stabilization of polymers.
For simplicity, polypropylene will be used as
a model and other polymers mentioned as
relevant.

Most polymers are subject to attack by
Oxygen from air. Therefore, most require the
addition of some antioxidant to minimize
degradation during processing, storage, and
service. The term degradation is used to mean
a0y undesirable changes in the properties of a
Polymer. Because the properties of a polymer
are 50 highly dependent on molecular weight,
those reactions that alter themolecular wei ght
of the polymer are of utmost importance and
Must be controlled. The two main reactions
that alter molecular weight are chain scission

and cross-linking. Both processes are thought
to be taking place simultaneously in polymers,
but at different rates depending on the temper-
ature and nature of the polymer itself. There-
fore, the predominating reaction may be dif-
ferent for the same polymer under different
conditions. Under the influence of heat, chain
scission can occur. If no oxygen is present, or
if the reactivity of the free radicals is higher
than their reactivity with oxygen, recombina-
tion ¢an occur.

16- According to the paragraph, the factors that effect degradation are oxygen, heat and light. The
mentioned factors:
1) Are related together 2) Each have its own effect

3) They do not l'ua.:ir‘fma'asl'-1-.:,ef’l“e::i2 cwzgl; gglfh K W&T}Wﬁtwt;g;@?& T;fch other
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The oxidative process of degradation of polymers have been discussed extensively during past several
decades. From the paragraph it can be deduced that:

1) scarce literature on commonly accepted mechanism of degradation.

2) a small yolume of literature would present well_understood mechanism.

3) a large volume of literature would present not well commonly misunderstood.

4) a large number of scientific papers has published on degradation.

According to the paragraph:

1) Degradation of other polymers are simple.

2} Degradation in other polymers were modeled.

3} In that text only polypropylene degradation were discussed.

4) Degradation occurs only in polypropylene and therefore only polypropylene were mentioned.

In degradation of polypropylene:

1) cross linking and chain scission have similar rate depending onithe nature of polypropylene.

2) cross linking and chain scission occurs at the same time.,

3) molecular weight remains the same but chain scission and cross linking happens simultaneously.
4) molecular weight is uneffected and both chain scission and cross linking happens simultaneously.

In degradation of polymers, after chain scission, cross linking will occur and molecular weight
increases:

1) in absence of oxygen.

2) if reactivity with oxygen is higher.

3) if reactivity of free radical is less.

4) if requirement of same rate of chain scission and cross linking were met.

Passage LI:

Single-5crew Extrusion ‘
The addition of higher-add-level fillers and _ separation. In general, both batch and contin-
reinforcements may be done on a single-screw  uous mixers can be utilized. In extreme cases,
or a twin-screw extruder. The choice is deter- it is possible to achieve an acceptable product
mined by the type of filler/reinforcement. In  with only tumble blending as the mixing step.
general, the single-screw use is limited to This approach is generally limited to lower
low-aspect-ratio additives, since the shear in- _ filler levels (less than 30%;).
volved can damage fibers considerably. How-
ever, it is perfectly acceptable for fillers such
as calcium carbonate and talc.
The production of calcium carbonate—filled
and talc-filled materials may be accomplished
using only a dry-solids mixer and a two-stage,
vented, single-screw extruder. An auger-type
hopper stuffer will assist feeding. As the hller
level increases, melt fluxing mixers may be
used to optimize mixingand distribution, The
maximum achievable loading will depend, to
some extentyon the viscosity of the polymer,
but primarily on the type of filler. For exam-
ple, specialized calcium carbonate concen-
trates have been produced with filler levels up
to 80%, while 1t is difficult to reach a 50%
loading with mica without severe attrition of
the mineral.
At high filler loadings, intensive mixing
may not be necessary, as long as the filler is

unif 1stri - Ix1 " = >T
niformly distributed Dfﬁj’ﬁ'ﬂ‘;ﬂ?&ff‘l f:..,u S Ol g JLl o 5]



21-

22-

23-

25-

F amino b g0 il 31 (990 3T (Suadtd Colw g S o (ITDB &) anasii 3
According to the above text on either single screw or twin screw Extruder higher add-level
reinforcement can be carried out. So it means:

1) Single screw Extruders can reinforce only a lower add-level reinforcement.

2) It only implies that both kinds of the extruders can be employed for the specific purpose mentioned.

3) Single serew Extruders can reinforce lower-add level compared to twin screw Extruders,

4) Polymers of high'molecular weight can be reinforced with higher add-level reinforcement using a single
screw or a iwin screw extruder.

If the ratio of length to diameter of filler/reinforcement is 1 in comparison to ratio of 10 it means:

1) The single screw use is not restricted to a high aspect ratio of filler/reinforcement.

2) The single screw use is restricted to a high aspect ratio of filler/reinforéement.

3) The filler with higher ratio of length to diameter is less susceptible o thedamage.

4) The filler with smaller ratio of length to diameter is less susceptible to the damage.

Polymers with a higher-add-level fillers (with fillers such as tale and calcium carbonate) obtained in a

single screw extruder when:

1) using blenders such as dry-solids mixers and a two stage, vented, single screw extruder.

2) using a single screw extruder and a dry-solids mixer and a single stage, non vented. An Augar type hopper
stuffer will assist feeding.

3) using a special type of hopper as well as using multi stage extruder whieh is vented and a dry-solids
mixer,

4) using a twin screw extruder and only a dry-solids mixer and a two stage vented extruder, as well as an
Augar type hopper stuffer which assist feeding.

Maximum level of filler for mica and calcium carbonate is respectively:

1) 80 percent and 50 percent loading with mica without attrition of the mineral.

2) 80 percent and 50 percent and it but primarily depénds on the type of filler.

3) 50 percent and 80 percent and it also depends on basically viscosity of the polymer and type of filler.

4) 50 percent and 80 percent and it also depends on basically on type of filler and viscosity of the polymer.

In addition to a higher add-level filler, severe mixing is not necessary:

1) if homogenity is obtained.

2) as over mixing can cause uniform distribution,

3) if tumble blender is used as well as a twin screw extruder.

4) this is generally limited to lower filler level less than 30 percent.

Passage 111:

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

(as we have recently seen with the introduction of syndiotactic

PS and ethylene-styrene interpolymers). 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 scrutinize/justify R&D budgets,

places an intense challenge on industrial polystyrene researchers. Other
pressures on the polystyrene industry include environmental and regulatory issues
(i.e., litter, migration of residual small molecules into food products, evolution

of volatile organics during manufacture and processing, etc.). These issues will

undoubtedly dominale Buch &{he [Csrchigts Seyisr o el (s



& azmino o 3! ol 35 (390 3T (s Colw 09 fud gme (1180 45 aas b3

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.

The future direction of polystyrene R&D efforts is uncertain but

it is likely that it will continue fecusing on lowering manufacturing costs, improving
product performance/properties (especially flow/strength balance), reducing
the level of residual small molecules left in the product, and developing new

applications.
26- Which of the following is the least contributor to the development of new styrenic products?
1) New catalysts availability 2) Advanced polymerization reactors
3) Controlled radical Polymerization 4) Advances in dendrimers production.
27- What is the main challenge of polystyrene producers?
1) Production cost 2) Recycling of the polymer garbage
3) Migration of chemical residue into food 4) Volatile species production during processing

28- What is the future strategy in polystyrene production research?
1} Lowering production costs
2) The production of new polymer structures
3) Improving the product performance
4) Lowering the amount of residual materials in the plastic

Passage I'V:

For high-molar-mass thermoplastics (with ‘mélar masses much higher than the
entanglement limit), 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 produced in the same process as for thermosetting
polymers (reactive processing). For example, some poly(amide-imides) are processed by
combining the injection molding of prepolymers with reactive chain ends, with the
subsequent cure in a heated mold, to obtain a part made of a high-molar mass linear
polymer that cannot be processed by conventional methods. Cast poly(methyl
methacrylate) sheets are produced from a solution of the final polymer in methyl
methacrylate. 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 the final
shrinkage of the part. In poly(tetrafluoroethylene) or poly(acrylonitrile), the density of
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 (even though unrealistic times
are required) 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 thermosetting polymer, because networks may be 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.

29-  For which of the following polymers, the thermoplastic polymer is dissolved in its monomer prior to

molding?
1) poly (amide-imides) 2) poly (acrvlonitrile)
3) poly (methylmethacrylate) 4) poly (tetrafluoroethylene)
30- To make a thermosetting system flow - —
1) Heat. must be applied 2) A good solvent should be used
3) Covalent bonds should be broken 4) Polymer network should be dissolved in its monomer
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