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Part A: Vocabulary and Grammar

Directions: Choose the number of the answer (1), (2), (3), or (4) that best completes the sentence.
Then mark your choice on Your answer sheet.

— e S —

1- She's not very ——mo. in the way she treats her children; they may be punished today for
something they were rewarded for yesterday!
1) dominant 2) restrictive 3 ) consistent 4) proportional

2-  She has the - of being one of the few people to have received an honorary degree from
the university this year.
1) extraction 2) detection 3) distinction 4) simulation

3-  Financial --cr—- on the company are preventing them from employing oew staff,

1) resolutions 2} deductions 7 3) approaches 4) constraints

4- The patterp -—--—u- from our analysis of the accident data shows that bad roads are
respoushible for the majority of accidents.

1) occurring 2) assuming 3) identifying 4) emerging
5-  The changes to the national health system will be --——-—-- next year; people won't have to
worry about long waiting lists for hospitals anymore. '
1) converted - 2) intervened - 3)accompanied 4) implemented

6-  The course is essentially theoretical in-------i-

» but you'll need some practical work experience
before you can apply for the job.

1) process 2) function 3) crientation 4) exploitation
7-  The report suggests that there has only been a(n) ----e-- improvement in women's pay over
the past few years,
1) ultimate 2) eventual 3) marginal 4) enormous
8- She gave me this jumper, which she had ------ --~~ herself,
1) knitted 2) knitted it 3) been knitted 4) been knitted it
8- The teacher suggested that AN ——-veeeme the lesson at least twice before taking the test.
1) reviews 2) review 3) reviewed 4) reviewing
18- Hewas in such bad shape and asked for my help. It was impossible tg - .
1) refuse 2) refusing 3) refused 4) be refused

' Part B: Cloze Test T " -

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits each }
blank. Then mark your choice on your answer sheet. -

Hurricane Floyd; one of the most powerful storms ever O | JEETE— in the Atlantic, has pounded
the Central Bahamas and set its sights (12) ---------- Florida. The storm brought heavy rains and
strong winds of up to 200 kph., (13) -------m- residents sought refuge in boarded up homes.
Forecasters say Floyd is capable of (14) ---------- destruction and the states of Florida and Georgia
have ordered more than two million people (15) ~-ev--nn-- the Atlantic shoreline.

11- 1) recoding 2) torecord 3) recorded 4) was recorded

12- Do 2)on 3m 4) from

13- 1)as 2) that 3) whose 4) which

14- 1) mass 2) a mass 3) the mass 4) that mass

15- 1) evacuated 2) to evacuate 3) for evacuation 4) evacuating
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Directions: Read the Jollowing passages and choose the best choice (1), (2), (3}, or (4). Then
§ mark it on your answer sheet.

Part C. Reading Comprehension

PASSAGE I;

A field of research that has been developing in recent years is that of conducting polymers.
Conventional organic polymers, such as poly (ethylene), are such poor conductors of electricity that
they are widely used as insulators. However, a number of polymers are now known which have
highly conjugated structures, including poly (acetylene) and poly (pyrrole). Consequently they can
be doped to give materials which exhibit electrical conductivities approaching those of metals; for
this reason these materials are sometimes called synthetic metals. Poly (p-phenylene) can also to the
development of a number of conducting polymer systems that were based on molecules containing
aromatic rings.

Conductivities of these polymeric synthetic metals are not as high as for true metals but, at the
upper end of the range. They begin to approach values conventionally associated with metals. A
wide range of substances have been used as dopants in these systems, including AsFs, I, SbFs,
AlCls, ZrCly, IFs, MoCls, and WCls.- They share the characteristic of being able to assist in the
ready oxidation or reduction of organic substrates, though their precise mode of action is not clear.
Most conducting polymers, such as’ doped poly (acetylene), poly (p-phenylene), and poly (p-
phenylene sulfide), are not stable in air, Their electrical conductivity degrades rapidly, apparently
due to-reaction with oxygen and / or water. Poly (pyrrole) by contrast appears to be stable in the
doped conductive state, '

Polymers for these conductive systems may be synthesised by a variety of means including
Ziegler — Natta polymerization or nucleophilic displacement reactions. The molecules tend to be
rigid because of the need for them to possess extended conjugation. This tack of free rotation about
carbon- carbon bends within the molecule imposes high energy barrier to salvation, thus making
these molecules difficult to dissolve. This lack of solubility in turn makes it very difficult 1o
characterize these polymers so that molar mass or degree of polymerization tend not to be known
with any degree of accuracy for a given conductive polymer.

Overall there are considerable difficulties in analyzing conductive polymers and much doubt about
the relationship between structure and properties. Research is currently directed at improving this
situation. No applications yet exist for these materials but they seem to have considerable potential
for use in a variety of electronic applications in the future and novel technology based on these
materials is widely predicted.

Conductivity of dopped polymers are:

1) close enough to real metals 2} dependent on nature of polymers

3) far from values reperted for true metals 4) dependent on concentration of polymers

A Wide range of dopants, have been employed with various polymers such as poly {pyrrole)
and poly (acetylene). What is tought to be the mechanism for conductivity:

1) Oxidation or reduction of organic matrix '

2) oxidation or reduction of organic filler substrate

3) Polypyrrole and polyacetyleve both are synthetic metals

4) Poly pyrrole and polyacetyleve both have conjugated structure

The molecules of conductive polymers have limited solubility because —----e--- .

1) there is not Lack of solubility

2) for these molecules it is easy to dissolve

3} for these molecules high energy barrier to salvation is at minimum level.

4) have enough energy that prevents them from dissolving They are rigid due to lack of free rotation
about C-C bonds.

The doped elastomers has a conductivity --vmme—o—- .
1} ten times higher than undoped elastomers
2} m the magnitude of one tenth of undoped rubber
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3) of about 10 times higher than undoped clastomer
4) in the same order of magnitude of undoped material
PASSAGEII:

The process started by cutting a thick blanket of rope fibers into a rough shape resembling the
finished boat hall. The shape is then placed into a vibrating machine and dusted with a powdered
resin that would account for half or more of the total content. The tabric-matrix structure is then bag
molded into the finished hull. The deck was molded in a separate, but similar manner.

The design of product is the controlling factor in the use of the process and it is unusual for one
to design a part specifically for transfer moulding. When using the transfer process as described so
far, the design of mouldings follows general principles which are related to the use of the product,
the type of material required for the product, and the ease of extraction of the moulding from the die
cavity after curing. Having taken account of these details when designing the product, the principles
which determine the use of the process are the formation of pins or projections within the mould
cavity. Which due to their shape, would be weak when considering the pressure applied by the
moulding materials being processed.

The materials for transfer moulding are normally thermosets and the range includes phenolics,
ureas and melamine. The specific types of additives being determined by the rate of flow required
to give a correct quality moulding against a particular design, and the cycle time of the operation
when considered with other production factors. ie manpower machine capacity.

Transfer moulding, however, is more complex than compression moulding, and there are many

more variables to contend with. A few of the variables which add to the complexity of this method
of moulding are listed below. ' .

1. Part design

. Type of material

. position of gating

. type of gates

. Shape and length of runners
. Preheating of the material

. Transfer pressure

. Clamping pressure

9. Transfer time to fill the part
10. Mould temperature

11. Relietf beyond the land area
12, Air venting

Any one or combination of these variables, can be responsible for the following:
Changes 1 curing cycle.
Variations in shrinkage.
Warpage.

The material usage enters very much into the economics of this process in that, to ensure the
mould cavity is filled, sufficient material must always be provided in the bottom of the moulding
pot and. in consequences, in addition to the sprue and feeder (Fig. 2) there is a disc of cured
material in the base of the pot on every cycle. This wastage, for thermoset materials can not be re-
used n the same manner as thermoplastics, is applicable whether producing one article or a number
of articles per complete cycle.

Bearing this utilization of material in mind. It can be seen that from a point of view of economy
of use of matenal, it would be preferable to employ a straightiforward compression moulding
operation. However, as previcusly noted, the design of the product will often detcrmine that the
transfer process must be used and really a state of availability of technique becomes priority, rather
than cconomy.

FL

GO ~1 On

Development in the technique direct screw transfer
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The discussion so far in this chapter has applied to transfer moulding as a technique which has
been used in the Moulding industry for many years, and the references to the principles of the
technique, mechanical equipment used, materials and design, the economics of the process and the
design applications, are all relevant. However, during the last few years a total revision of the
transfer moulding process (and in fact many compression mouldings) has taken place by the
introduction of a series of machines based on the injection moulding principle, but with cylinders
heaters and control equipment which enable modified thermoset materials to be moulded.
Equipment

The machinery for injection moulding of thermosets, because of the additional built-in facilities,
is considerably more expensive than the conventional hydraulic press. However advantages occur
with the more precise and constant temperature controls and operating cycle which can be achieved
with this machine. Many of the machines also have the advantage of being able, by the change of a
cylinder and other ancillary equipment, to be used for injection moulding of thermoplasitic
materials,

In this type of machine there is no transfer pot and punch as with the original process, for the
powder is fed from a storage hopper through to the cylinder in which it is to be kept in a semi-
plastacised state within a very precise temperatures range for a limited period.

The rope fibres in the boat hull accounted for:

1) Half of the content 2) The dusted powdered resin :
3) Half or more than half of the content 4) Half or less than half of the content
The processsequence for making the beat hull consists of:

1) rope blanket, dusting with resin and moulding

2) cutting fibres, dusting with resin and moulding

3) cutting fibres, rope blanket, dusting with resin and moulding

4) cutting fibres, moulding, thickening fibres and dusting with resin

Variations in shrinkage of the product could be caused by:

1) Type of the material 2) Any of these variables

3) Shape and length of runners 4} preheating of the materral

One factor which will determine the use of Transfer Moulding Technique instead of
compression Moulding Techrique is:

1) Heating cycles . 2) Materials used

3) Design of the product 4) Amount of pressure needed

Two of the advantages of Injection Moulding of Thermosets are:

1) precise shape and lower energy consumption

2) precise Temperature control and operating cycles

3) Less defects in products and better propertics

4) Iaster production Rate and lower cost of machines

PASSAGE II:

At temperatures below Tg, the free volume is a major factor in determining the creep and stress-
relaxation behavior. Molecular motions cannot occure unless enough space is available, so that
fewer types of molecular motions can occure as the free volume decreases. Free volume can be
reduced by lowering the temperature, increasing the pressure, or annealing at a temperature near Tg.
All of these factors tend to reduce the rate of creep or stress relaxation. The free volume, and hence
the rates, can be increased by adding solvent or plasticizer. In glassy polymers below Tg the free
volume may be so low that very litile creep or stress relaxation due to molecular motion is possible.
In such materials much of the stress relaxation and creep can really be due to crazing phenomena.

Molecular weight of the polymer is the most easily varied and important structural variable for
amorphous polymers at temperatures above Tg because the melt viscosity (i.e., friction factor or
longest relaxation time) is strongly dependent on molecular weight. Above a critical value of
molecular weight, materials contain entanglements, which not only increase the viscosity but also
introduce rubberlike elasticity to the melts. These entanglements impose restrictions on the motion
of long-chain segments. so that additional long-time relaxation and retardation times are given to

the polymer, Entanglements eventually relax, but chemical cross-links Impose restricitions on chain
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motions of a much more permanent nature. Thus there is little, if any, long-term creep or stress
relaxation for well cross linked rubbers.

Block polymers and similar two-phase systems are somewhat analogous to crystalline materials at
temperatures between the lower Tg value and the Tg or melting point of the other phase. The glassy
or crystalline phase both imposes restrictions on the long-range motions of the polymer chains with
the lower Tg and raises the overall modulus. Thus the creep or stress relaxation of two-phase

systems is quite small unless the temperature is above the softening temperature of the higher
softening component.

When the creep or stress relaxation becomes minimum?

1) below Tg Z)near Tg 3) above Tg 4} near Tm

According to the text, what molecunlar variable is very dependent on molecular weight above
Tg?

1) melt elasticity 2) surface tension 3) melt viscosity 4) Impact strength
According to the passage, which kind of polymers listed below are similar to a crystalline
polymer?

1) Graft polymers 2) Block copolymers 3) Crosslinked polymers 4) Plastisized
polymers

The function of CNTs as electrically conductive additive is generally understood and has already
been commercially exploited. The reinforcing potential of CNTs on the other.hand is still widely
undeveloped and needs further basic research. Progress reported in the literature ¢an be summarized
10 that way, that there are still difficulties in achieveing a reinforcing effect of CNTs in epoxy
matrices, to prove their potential as structureal modifier.

The same group reported an influence of length and aggregate size of MWCNTs cn the
improvement in mechanical and electrical properties of a standard DGEBA-based nanocomposite.
Composites containing 0.5-4 wi% CVD-grown MWCNTs exhibited an increased Young's modulus,
but a reduction in fracture strain, The reduction in fracture strain was explained in terms of the
existence of agglomerates, leading to Jocal defects enhancing early failure. Furthermore, a certain
dependence of the mechanical behaviour on the aggregate size could be found.

Promising results, concerning a mechanical reinforcement of epoxy resins by the use of CNTs were
recently reported by Zhu et al. They showed a dignificant progress in improving the CNT
dispersion and matrix adhesion by adding 1 wit% alkylamino-functionalised SWCNTSs to an EpoxXy
matrix thus, resulting in an increased strength and Young's modulus. The presented
functionalisation assimilates the polarity and directly incorporates the SWCNTSs into the EpOXY
network. Their results were in agreement with our results using smaller quantities of amino-
functionalised CNTs. In addition to the improvement in strength and stiffiness, an increased glass
transition temperature was observed. This substantiates previous results, reporting a similar
influence of the direct incorporation of CNTs into the matrix by covalent bonding. Tailored
functicnal groups induce the formation of covalent bonds to the matrix material. We would like to
point out that the surface chemistry of carbon nanotubes (introduction of functional groups), could

be regarded as the most important aspect in efficiently exploiting the benefits of CNTs for a
mechanical reinforcement.

What characteristic of CNT has been commercially used?

1) Electrical properties 2) Optical properties

3) Thermal properties 4) Thermal conductivity

Which CNT meodified grade would result best with epoxies?

1} hydroxyl- functicnalized SWCNT 2) fluorinated functionalized SWCNT

3) alkylamine- functionalized SWCNT 4) OXO- fluorinated functionalized SWCNT

Is there any CNT fypes which is desirable while mixing with epoxy matrices but undesirable
in terms of good stress fransfer?
1) Ne 2) Yes, DWCNT 3) Yes, SWONT 4) Yes, MWCNT
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