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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.

1-  This evening's meeting is one in which important issues would be discussed; your
attendance is -—————---- .

1) obligatory 2) didactic 3) relevant 4) explicit

2-  After a long ------- -— between the former husband and wife over the custody of the child,
the court finally decided to grant the custody to the mother.
1) contradiction 2) cruelty 3) squabble 4) hesitation

3- In Australia, animals are reared on crop residue, Without the animals, these residues
would have to be —-———-=- by other means before another crop can be grown—often by
burning.
1) deprived of 2y disposed of 3) resorted to 4) alluded to

4-  Unable to ---———- the tyrannical rules and regulations at the hostel, young Vivian thought
of escaping in the dark of the night.
1) scold 2) acclaim 3) bear 4) treat

5-  Why do some animals, such as humans, ----—--- to sleep, whereas others, such as elephants
and giraffes, stand?
1) require 2) snore 3) setup 4) lie down

6-  With sixteen vietories in a row, the Australian ericket team was looking quite unassailable,
but they were finally ----—-- at the hands of the Indians.
1} dispersed 2) vangquished 3) confronted 4) disregarded

7-  The salesboy tried to persuade the old man te buy goods from him, but had to give up
when the old man told him ——-—------ that he would not buy anything from him.
1) arbitrarily 2) haphazardly 3) unequivocally  4) necessarily

5- But he had become —------—- to the rush and whirr of missiles, and now paid no heed
whatever to them.
1) inured 2) rendered 3) constrained 4 affirmed

9-  The judge openly associated with racist organizations; nevertheless, he showed no
--------- in his decisions during his career.

1) uniqueness 2) dexterity 3) gratitude 4) prejudice

10- 1 don't have any explanation for his -——----- behavior at last night's party, though I'm
sure that he is quite apologetic about it.
1) credible 2) resolute 3) distinct 4) bizarre

| 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 vour answer sheet.

Where do such creative sparks come from? How can we conjure them whenever we want?

And why can that be (11) --—--—---—-- anyway? A complete understanding isn’t here vet,
(12) -----——--- neuroscientists are already on the trail of (13) ---—------. They also have some
good news for each of us (14) -----—--- to ignite those inventive fires. As it turns out.
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(15) -=-------- our own muse may be easier than we think. especially if we learn to make a
habit of it.
11- 1) infernally difficult so to do 2) so infernally difficult to do
3) difficult infernally to do so 4) to do so infernally difficult
12- 1) in spite of 2) however 3) nonetheless 4) but
13- 1) where and how does creativity arise  2) creativity how and where it arises
3) where and how creativity arises 4) creativity does arise where and how
14- 1) who has ever struggled 2) struggled ever
3) have ever struggled 4) ever to struggle
15- 1) wetap 2) when we tap 3) and taps 4) tapping

PART C: Reading Comprehension:
Directions: Read the following Four 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:

Poly (lactic acid)(PLA) polymers and associated co-polymers are biocompatible,
biodegradable polymers that are easily synthesized from renewable raw materials. The
physical and mechanical properties of these polymers rival those of many conventional
petrochemical plastics. 1 vet they degrade via simple mechanisms to lactic acid and low
molecular weight oligomers, all of which are metabolized by both soil and marine
organisms. 2 Although traditionally used for biomedical applications. 3-5 PLA polvmers
are rapidly gaining recognition as biodegradable thermoplastics for general use
applications, especially single-use packaging and consumer goods.4 ,6, 7 Much research
has been performed with biomedical applications in mind. including orthope dic
applications and drug-release systems. by exploring thermal stability and
biocompatibility. mechanical strength and rates of degradation in both in vitro and in
vivo conditions. From these investigations. it has been observed that isotactic poly
(I-lactic acid) (PLLA) polymers have lfavorable mechanical characteristics over their
atactic, copolymer relatives (poly (d.l-lactic acid)) largely due to the potential for high
crystallinity within the isotactic materials. In addition to this observation, it has been
noted that the use of high molecular weight PLLA chains alone, or to a substantial
percentage. with co-polymer mixtures also provides for a reduction in degradation
kinetics.11 The thermal history of these polvmers affects changes of crystalline-
amorphous ratios, as well as large physical aging effects in the glassy amorphous
phase.12 Polymerization residuals including catalyst (typically Stannous Octoate).
monomer or oligomers, and water have been reported to substantially affect the rate of
degradation (or more precisely, depolvmerization) during exposure to elevated
temperatures.3 13-15 At temperatures in excess ol 190°C (and in some cases even at
lower temperatures) chain scission reactions, along with other noted thermal
degradation pathways. cause significant reductions in molecular weight.3.5.11
Interestingly although process-ing temperatures for PLLA in excess of 190°C are
commonly recommended. 2.7 to date little attention has been given to understanding the
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fundamental melt flow behavior, that is a thorough Rheological characterization. of
PLLA at these temperatures.

Temperature and molecular weight have significant effects on the Rheological
properties of polymer melts. The guantification of these dependencies eliminates the
need to perform rheological measurements at multiple temperatures and molecular
weights. By measuring the rheological properties at one temperature and knowing the
temperature dependence (in terms of flow activation energies or shift factors; ay, the
horizontal and by, the vertical) and molecular weight dependence (in terms of parameters

K and a for the terminal viscosity ny =K(M,,)* , see, e.g., Fox and Loshaek'®), the
Rheological properties at any other temperature and molecular weight can be determined
for that polymer system. In addition. once a thorough understanding of temperature and

molecular weight dependence is known, this knowledge can be applied in modeling
applications. for example, screw extrusion and general, [low simulations.

16- Compared with many conven ti al petrochemical plasties, poly (lactie acid) are ---—-——-- :
1) way behind the petrochemical Plastics.
2) has only little Application
3) as important as them
4) not as important
17- What is the recommended temperature for PLA| processing?

1) at the melting point 2) Abone 190°C
3) Below 190°C 4) at 190°C

18- The molecular weight and temperature influence the rheological properties at PLA in
/AR ==

1) way that has a tiny effect on rheology
2) way that has no influence on rheology
3) not very important way

4) important way

PASSAGE 2:

Commercial iPP is produced via Ziegler-Natta or metallocene catalysis. These processes
lead to iPP with highly linear chains and relatively narrow molecular weight
distributions. As a consequence, traditional commercial iPP has relatively low MS and.
thus, rather poor processing characteristics in processes where the type of flow is
predominantly elongational. The latter include foaming. thermoforming. extrusion
coating, and blow molding. To use iPP in these forming processes, one needs to modify
the polymer and enhance its MS. Broad or bimodal molecular weight distributions can
result in some strain hardening and enhanced melt strength. The most efficient way to
enhance the melt strength of polymers with linear chains, however, is by grafting LCB
on the chain backbone. It has been known from practise that the situation improves
significantly even in the presence of limited long-chain branching [9].

A lot of effort has been put in producing high melt strength PP by the polymer
industry in the last vears. Several commercial grades are available, mostly produced by
grafiing long-chain branches on iPP linear backbone, either by electron beam irradiation
[62] or in the melt by using peroxides with relative low decomposition temperature [5].
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These methods produce LCB-PP with broadened molecular weight distribution and
complex branch struc-tures. The direct synthesis of long-chain branched PP has also
been tried. Metallocene catalysis has been reported, either directly [63] or via the
addition of premade PP macromonomers [64]: conjugated diene monomers [65] have
been used; metallocene-mediated polymerization of PP has been attempted in the
presence of T-reagent p-(3-Butenyl) styrene [66. 67]. A good review of methods to
synthesize LCB-PP is available [67]. Other methods involve the modification by
peroxide reactions in the solid state in the presence or not of a co-agent [68. 69]. The
free radical reactivity and the solubility of the reagents in iPP seem to be the most
important factors for the efficiency of the modification reaction.

19-  What is the main characteristics at i-PP for increasing its MS?
1) Broadening molecular weight or/and grafting other group
2) increasing the Meleculer weisth
3) narrowing the Moleculer weisth
4) using peroxide chain scission
20- In which reaction a co-agent may be used?
1) In addition at conjugated diene monomers
2) Modificon by peroxide reaction
3) Electron beam irradiation
4) Metallo cene catalyst

PASSAGE 3:

Flow of polymer melts occurs when plastics materials arc processed by extrusion,
moulding. and calendaring techniques. As a result of this many scientists are emploved
by industry to study their flow.

At the present time most books on the subject are entirely mathematical. The often
advanced mathematics involved is. howsoever. usually based on highly simplified
model systems and the vital differences between such systems and real materials, which
are less eligible for mathematical manipulation, tend to be played down. In addition
there is no text bock which has really probed the difficulties of obtaining useful data
with polymer materials. While theoretical analyses of processes such as extrusion and
calendaring have been presented there IS an absence in the literature of the application
flow studies in order to improve processing techniques and to obtain better products.

It is the aim of this monograph. therefore:

{(a) To review important experimental observations on the effect temperature. pressure,
shear history and molecular structure on the shape of the flow curve.

(b) To review important experimental observations on elastic effect that occur during
polvmer processing (e.g. swell. melt fracture, sharkskin, warping and frozen-in
orientation).

{c) To discuss practical applications of flow studies.

(D)To introduce the reader to some of the approaches now being made to the treatment
of complex flow situations, as in extrusion and calendaring.

The monograph is intended to be both an introduction and a practical guide It should
be of interest to the scientist concerned with flow measurments and to the technologist
who wishes to apply a knowledge of flow properties to practical evervday problems.
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The basic art of polymer processing is concerned with forming polvmer compounds into
desired shapes and with fixing the shapes by such professes as cooling. cross-linking
and coacervation. New requirements and products call for modifications and
improvements in the art of polymer processing and for advances in the skills of the
polymer technologists. Highly skilled engineering resources are today needed for most
processes and in more and more processes it 1s being found that little progress can be
made without recourse to polymer science. It does not require much imagination to show
that the science concerned with the flow and deformation of matter, that is rheology.
should be of interest to the polymer processor.

The theoretician tends to maintain that for progress to be made in Reology. workers
in the field should have a good knowledge of tensors and continuum mechanics, or in
other words a standard of mathematics beyvond the reach of the average technologist.
Secondly, the technologist has often found by experience that the equations that have
been proposed by the mathematician just do not fit the observed facts and until he has
grounds for believing, that they will, he rely on his common sense an experience. There
is wisdom

In both these views and taken together they lead to the apparently logical conclusion
that there is no use rheology, or flow studies, in polymer processing.

21-  According to the Text, Methods for fixing the shapes of products are as follow:
1) moulding, cross-linking, cooling 2) moulding, cooling, processing
3) processing., cooling. cross-linking 4) cooling, cross-linking, coacervation
22-  One of the aims of this mono graph is:
1) To drive quantitative equations to understand flow properties
2) To discuss experimental modelling on extrusion process
3) To explain practical application of flow studies
4) To give a model tor shark-skin effect
23- The mono graph suggests that:
1) Experimental observation are the basses for the study of flow behavior
2) There is a Application of flow studies in processing techniques
3) Theoretical Analysis are very useful in study of processing techniques
4) simplified models Represent behavior of materials very accurately
24- Re quirments for new products necessitates:
1) Improvements in the art of processing and skills of Technologists
2) New materials and equipments
3) Knowledge of the processing
4) New machinery
25-  Two factors which technologists Rely on for processing Polymers are:
1) Equations proposal by mathematicians and own experience
2) Their Knowledge of Rheology end machinery
3) their own common sense and experience
4) know ledge of Rheology and experience
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PASSAGE 4:

Among fibres, we have to distinguish between the true synthetic i.e. materials whose
large molecules Are built up or synthesized from very simple chemical compounds and
those which are formed by the conversion of a naturally occurring polvmer (usually
cellulose) into a different form by chemical processing. Both these types are included
under the general heading “man- made” fibers.

The earliest forms of artificial fibers Were the result of attempts to imitate the
smoothness and beauty of natural silk and were known as artificial silk. The silkworm
produces a single continuous filament about [ km in length, which has to be subsequently
unwound from the cocoon and 'spun ' to form a yarn or twisted bundle of filaments. The
smoothness of the yarn arises from the great length of the filaments of which It 1s
composed. Cotton varns on the other hand arc made from short fibres (of length about
25 mm): the filaments in the yarn are imperfectly aligned and their ends protrude to give
a hairy or rough feel. The objective in producing artificial silks was to obtain a material
which could be produced in the form of a single continuous filament like hat provided
by the silkworm.

The true synthetic fibres are all produced in continuous-filament form. These
materials—unlike cellulose-can usually be melted without difficulty. and the process of
extrusion may therefore be carried out at a temperature above the melting point of the
polymer rather than from solution. The synthetic fibres are not to be regarded as
substitutes or artificial materials: they have properties different from, and in certain
respects superior to. any of the natural fibres. There are many types of synthetic fibre,
marketed under a variety of trade names; the structure of some of these will be
considered in detail in a later chapter. For the present we shall only note that they include
such materials as the nvlons, the polyesters ( Tervlene). the acrylic fibres (Orton) and the
recently developed polypropylene fibre (Ulstron).

In natural fibres the necessary alignment or arrangement of the polvmer molecules along
the direction of the length of the fibre is laid down in the actual process of growth. In
the synthetic fibres. on the other hand. the filaments as originally produced. e.g. from
the melt, have little or no molecular orientation the molecules are not lined up parallel
to the axis of the fibre.Such filaments are comparatively weak, and are quite unsuitale
for use as fibres. In order to produce the required molecular orientation they have to be
subjected to an additional stretching or drawing operation. The conditions under which
this is carried out (temperature. rate of extension, etc.) have an important effect on the
final structure of the fibre. and hence on its-ultimate strength.

26- Man-made fibres are made of:
1) Large molecules synthesized from simple chemicals, and conversion naturally
occurring polimers
2) synthesizing polymers from simple molecules
3) From cellulose and its derivatives
4) From cotton
27-  The Term “ulstron”™ is used for a class of fibres based on:
1) nylons 2) polyesters
3) aerylies 4) polypropylene
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28-  According to the Text, the ultimate strength of fibre depend on its:
1) Molecular weight 2 Chemical structure
3) Molecular orientation 4) Degree of crystallinity

29-  silk worm cocoon is used to produce:
1) single filament about 1 km in length 2) single filament about 100m inlength

3) A bundle of filaments 4) A series of filaments
30-  Trade name for acrylic fibres is:
1) Nylons 2) Terylene 3} ulstron 4)Orlon
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