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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.

Mrs. Harding herself was thin and frail but her son was a sixteen-year-old.

1) unbearable 2) verbose 3) sturdy 4) lethargic

Some tribes still the more remote mountains and jungles of the country.

1) forego 2) inhabit 3) ensue 4) aggravate

The of coffee brought Christine into the small cafe.

1) aroma 2) fragility 3) whim 4) badge

The client our proposal because they found our presentation banal and

unimpressive.

1) recognized 2) emulated 3) hailed 4) rejected

Immediately overcome by for the wrong he had done, I lowered him to the floor

and tried to apologize.

1) remorse 2) charity 3) stubbornness 4) esteem

A health inspector gave instructions on how to correct the problem; we all found

out how to handle the situation.

1) perpetual 2) rudimentary 3) explicit 4) trivial

| the cold I was getting by taking plenty of vitamin C pills and wearing a scarf.

1) vanished 2 )squandered 3) forestalled 4) penetrated

Why would lan want to claim his inheritance and then give all his money away? It was a
to me.

1) riddle 2) peril 3) glory 4) fragment

He was later accused of writing loan and de¢posit records, found guilty and

sentenced to three years of imprisonment.

1) essential 2) fraudulent 3) vulgar 4) witty

The question of how the murderer had gained entry to the house the police for

several weeks.
1) exhilarated 2) assailed 3) countered 4) perplexed

Part B: Cloze Passage

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits
cach space. Then mark your answer sheet.

Scuba divingis a form of underwater diving in which a diver uses a self-contained
underwater breathing apparatus (scuba) to breathe underwater,

Unlike other modes of diving. (11) _rely either on breath-hold or on air pumped from
the surface, scuba divers carry their own source of breathing gas. (usually compressed air),
(12) greater freedom of movement than with an air line or diver’s umbilical and longer
underwater endurance than breath-hold. Scuba equipment may be open circuit. in which
exhaled gas (13)_ ~ the surroundings, or closed or semi-closed circuit, (14)
is scrubbed to remove carbon dioxide. and (15) replenished from a supply of feed gas
before being re-breathed.

1) that 2) on which they 3) which 4) they

1) allowing them 2) they allow 3) allowed them 4) 1o allow

1) exhausts 2) is exhausted to 3) exhausting 4) be exhausted
1) where the gas breathing 2) which breathes the gas

3) the breathing gas which 4) in which the breathing gas

1) the oxygen is used 2) the oxygen used is

3) uses the oxygen to be 4) used is the oxygen
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PART C: Reading comprehension

Directions: Read the following 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 1:

Long-term. irreversible degradation of polymers at elevated temperatures may be due to one or
more of the following: oxidation (to be distinguished from chemical attack by atmospheric
ozone): loss of volatile ingredients. such as plasticizers: gradual breakdown of the polymer due
to higher rates of creep or lowered resistance to fatigue; and chemical deterioration initiated at
inherent weak points in some polymeric structures. which then become self-propagating
because of thermal activation. These weak points are points of attack by oxygen, ozone.
moisture, or by radiation of various Kinds, or simply by thermal activation. Weak points, in this
sense, are found in side branches. double bonds (unsaturation), initiator fragments left over
from polymerization, reactive hydrogen atoms, or unstable chain ¢nds. The result of thermal
degradation. whatever the cause. is almost always a reduction in average MW of the sample.
Reduction in MW can occur because polymer chains have been ruptured (chain scission) at
random points, or because some chains have been depolymerized (unzippered) starting at their
ends in a reverse of polymerization. The lower the initial molecular weight in a polymer that
tends to thermal Depolymerization, the greater the number of end groups. and the poorer the
thermal stability.

According to the above text, thermal degradation is due to -----=-euu-

1) chain ends that are stable

2) strong points in polymeric structure

3) residual initiator from polymerization process

4) gradual breakdown of the polymer due to high rates of creep

In thermal degradation, chain scission occurs ------------—

1) The chain scission is not random 2) the chain break can occur at any point

3) the chain rupture occurs inordered points  4) the chain ruptures at stable end points

Read the above text. Which one of the following statements is correct?

1) Degradation is a temporary process on a polymer at elevated temperature

2) Degradation is a process that can be carried several times on a polymeric article

3) Degradation is not a temporary process on a polymer at elevated temperature and it is only
due to oxidation

4) Degradation is not a process that can be repeated time and time again on a polymeric article
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Passage 2:

The problems encountered during the development of new composite materials are often
attributed to the lack of interactions between the substrate and the polymer matrix, an
insufficient dispersion of the substrate, or a poor wetting of the particle by the polymer phase.
Any of the aforementioned deficiencies will have a negative impact on the mechanical
properties of the end-product. For thermoset materials, undesirable components adsorbed into
the solid phase. such as water, may also hinder the satisfactorily completion of the
polymerization reaction. Moreover, for some substrate of high specific surface, early oxidation
and degradation may be a serious problem. While there exists no single solution to all these
problems, the polymerization compounding (PC) technique has been found to bring a
significant improvement of the overall chemical and mechanical properties of selected
composite materials. It is seen that for the fibers where an in-situ polymerization have been
conducted the matrix and substrate is so good that the layer of polymer survives the breaking
process. To achieve the growth of polymer chains from the surface of the fibers. an in-situ
polymerization process is carried out using Ziegler-Natta chemistry. By this approach,
hydroxy! functional groups on the outer surface of the substrates are used to anchor the
polymerization catalyst. The improvements in tensile and impact tests at various fiber contents
were observed. More importantly, as SEM observations revealed, the enhancements in
adhesion and dispersion of fibers bring about new composites at high concentrations and the
possibility of achieving Kevlar pulp polyethylene composites at high fiber contents.

This is under investigation in our group as the preliminary experiments showed us fiber
loadings as high as 38% can be achieved. The process can also be used on ultra fine metal
powders to protect them from oxidation.

According to the text:

1) Weak matrixes cause lower mechanical properties

2) Wetting of the particles is not a crucial factorin properties

3) particle type and size has great effect on mechanical properties

4) Poor adhesion between matrix and particles leads to lower mechanical properties
Some of the problems which causes poor properties of composites are as follow:
1) absorbtion of foreign. material into matrix. degradation and oxidation

2) use of solid matrixes and materials with high specific surfaces

3) use of soft substrates and degradation of matrix

4) use of undesirable components in the polymerization reaction

The method for incorporation of high content of fiber in the composites, is as follow:
1) In-situ polymerization of matrix

2) polymerization compounding

3) use of hydroxyl functional groups on the matrix

4) activation of fibre surfaces by Ziegler —Natta catalysts
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Passage 3:
Economics

The injection of thermoset materials. On the type of machine described. produces mouldings in
a far more economical manner than the transfer process described earlier. Whilst the injection
technique still produces waste elements in the form of a sprue and runners, the waste element is
reduced in that no disc is formed at the bottom of the pot. The largest benefit from this process.
however, comes with the reduction of the over-all cycle time. and this, dependent upon the
product part. Can give time saving of between 40 %. and 60 % when compared with normal
transfer or compression-moulding of equivalent parts.

Whilst the overhead element of cost incurred due to the higher purchase price of the machine
and tooling must be considered. the over-all saving. in labour time and the better quality of
moulding .s ensures that the economies of the process are considerable.

The principles of operation for injection moulding thermosets are basically the same as those of
the previously described original transfer method. However, with the further sophistications of
the machinery. one is able to apply. in additon to the operating pressures and temperatures,
additional pressures which ensure a clamping of the tool Faces thus avoiding the problem of
back pressure splitting the tools and causing excesvive flashing as was always possibility in the
transfer method machine also allows for semi-automatic or fully automative. running. as
distinct from the manual operation of the earlier process.

The machinery for Injection moulding of thermosets. because of the additional built - in
facilities. is considerably more expensive than the conventional hydrulic process. However,
advantages occur with the more precise and constant temperature controls and operating cycle
which could be achieved with this machine.

Economically two advantages of Injection moulding over transfer moulding are:
1) Availability of machinery and lower price

2) cheaper machinery and lower energy consumption

3) Shorter time of production, superior quality and flatness

4) Higher speed of production and better properties

According to the text, the probiem of excessive flashing can be over come by:

1) Better moulds 2) Higher temperatures

3) additional hydraulic pressures 4) use of exact amount of material
Machinery for the Injection inoulding of thermosets are more expensive, because:
1) of additional facilities 2) of better hydraulic system

3) of more expensive moulds 4) of more component materials used
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Passage 4:

In some cases. poor thermal stability can be traced back to slight differences in the
polymerization process: e.g., traces of oxygen in polymerization of PS can lead to weak bonds
in parts of the chains. Cross-linking is also a possible mode of degradation. Each different type
of polymer degrades preferentially by one mechanism, but most can degrade under the right
conditions by any of the mentioned mechanisms.

The degradation process can be studied by weight loss measurements in a thermogravimetric
analysis or TGA test apparatus in which weight loss or gain is continuously measured as a
small sample is heated at a constant rate. The degradation products are frequently volatile or
gaseous and can be chemically analyzed to understand the degradation processes more fully.
As an example, if a TGA test is run on PVC in an inert atmosphere or in a vacuum, the first
degradation product is gaseous HCI at about 275°C . At higher temperatures, the mixture that is
created by the degradation comprises unsaturated C=C backbone chains and unchanged PVC
chars, and degrades to small fragments. While valuable in understanding the degradation
processes, TGA and other thermal analysis tests are still only short-term tests and cannot
produce usable long-term temperature resistance values by themselves. However, these tests
are invaluable in research into ways of protecting polymers, and as quality control tests to
check that protective additives. such as antioxidants. are actually working as planned.

Because of the many factors involved in thermal degradation of polymers, as well as added
complications when the effects of mechanical stresses are superimposed, choice of a suitable
polymer for high continuous operating temperature is not a simple matter. If the product is not
subjected to appreciable mechanical stresses in service. a no-load continuous safe rated
operating temperature can be found in some handbooks.

Read the above text. Which one of the following statements is correct?

1) cross linking is not a type of degradation

2) All of the polymers do not degrade by one mechanism

3) All of the polymers degrade preferentially by one mechanism

4) presence of oxygen in ploymerization of styrene do not lead to weak bonds in parts of chain
In a thermogravimetric analysis ------------

1) weight addition and weight loss is measured

2) only weight loss or weight gain continuosly measured in a big sample,

3) process of weight loss or weight gain measured at two point at constant rate

4) process of weight loss or weight gain is only at one single point at constant rate

In thermogravimetric analysis:

1) the by products of degradation are volatile or gasous

2) the products of degradation are volatile or gasous

3) test apparatus for TGA measures weight loss or gain in single point at constant rate

4) The degradation products are frequently volatile or gasous and can be physically analyzed to
understand degradation

Thermogravimetric analysis is -------eee-

1) A test that provides data for long term resistance of material to heat

2) A short term test and can provide usable long term temperature resistance values by
themselves

3) A short term test and can not provide data on resistance behaviour of material on long term
basis

4) A test that provides data for long term resistance of materials like PVC to heat which can be
used long term resistance
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Passage 5 :

Plastic sheets are manufactured by the main processes of press moulding. casting or by
extrusion. In general, the very thick gauges of sheets continue to be press moulded. but by far
the greatest proportion are produced by the continuous extrusion process. Maximum widths
have for some years been limited to (1219-1422 mm) but extruded sheets are now available up
to (2030mm) wide, and new extrusion plant will shortly. Be in operation. capable of producing
sheets up 1o (3040mm) wide. A valve switching system enables air to be pumped in to the
vacuum box to pre-strech the sheet in to a bubble prior to the mould table rising. This facility
lessens the possibility of the hot sheet thinning out at the sharper or higher parts of male
moulds in particular. And makes for a more uniform cross section. This arrangement is
particularly useful when forming some of the more difficult materials such as polypropylene.

According to the text:

1) soon sheets of over 3 meter width could be formed

2) Thin sheets are formed mainly by press moulding

3) Extrusions are used only in production of thin sheets

4) Greatest proportion of sheets are formed by coating

Pumping Air into vacuum box to pre-stretch the sheet lessens:

1) the amount of vacuum required 2) uniformity of cross- section
3) cycle time of production 4) Hot — sheet thinning out
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