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PART A: Vocabulary

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

Fierce winds and deadly waves were only one ——--=—--—-- many explorers like Christopher
Columbus confronted when sailing to unknown lands.
1) suspension 2) obstacle 3) shortage 4) variation

2-  In urban desert areas potable water supplies are stressed by increasing demands that
leave water managers -----— to find new supplies.
1) discouraging 2) refusing 3) invading 4) struggling

3-  The sense of smell diminishes with advancing age—much more so than the sensitivity to
taste. This —-----eeeeve- may result from an accumulated loss of sensory cells in the nose,
1) decrease 2) merit 3) ambiguity 4) defense

4-  True, all economic activities have environmental consequences. Nevertheless, the goal of
shrimp producers should be to reduce the ---=---eeeeee-- effects on the environment as
much as possible,
1) indigenous 2) competitive 3) deleterious 4) imaginary

5-  Like most successful politicians, she is pertinacious and single-minded in the —-——-eeuev
of her goals.
1) pursuit 2) discipline 3) permanence 4) involvement

6- Knowing that everyone would ~-=== after graduation, she was worried that she
would not see her friends anymore.
|) emerge 2) conflict 3) differentiate 4) diverge

7-  Certain mental functions slow down with age, but the brain ---—- in ways that can
keep seniors just as sharp as voungsters.
1) composes 2) conveys 3) compensates 4) corrodes

8- Itis argued by some that hypnosis is an effective intervention for - pain from
cancer and other chronic conditions,
1) displacing 2) alleviating 3) exploring 4) hiding

9-  Children who get --—---memmeeen atmosphere at home for studies perform better than
students who are brought up under tense and indifferent family atmosphere.
1) favorable 2) valid 3) obedient 4) traditional

10- The post office has promised to resume first class mail —-emeeemeee to the area on
Friday.
| ) attention 2) progress 3) expression 4) delivery
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| PART B: Cloze Passage

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.

Colette began painting while she was still in her youth. (11) —===—--=-=——- 1970, she
completed her first performance with Hommage a Delacroix. (12) ———— Was
the beginning of an artistic career (13) -====s===-=—=- (0 the oneness of art and life.

(14) ====smeeeeeeeev_ actions and performances on streets and public squares, followed by
her "living environments" and the "windows", (15) - in a selected pose
with an elaborate arrangement of fabrics and lace.

11- 1) Since the year 2) During a year of
3) For a year of 4) In the year

12- 1) that it 2) which 3) that 4) it

13- 1) devoted 2) was devoted 3) to devote 4) devoting

14- 1) Street works then came 2) Then came street works
3) There coming then street works with ~ 4) With street works then to come

15- 1) she remained motionless 2) that in there she remained motionless
3) in which she remained motionless 4) that in it motionless she remained

PART C: Reading Comprehension:

Directions: Read the following three 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:

An internal combustion engine is a device that operates on an open thermodynamic
cycle and is used to convert the chemical energy of a fuel to rotational mechanical
energy. The rotational mechanical energy is most often used directly to provide motive
power through an appropriate drive train, such as for an automotive application. The
high power-to-weight ratio of the internal combustion engine is also responsible for its
use in other applications where a lightweight power source is needed. such as for chain
saws and lawn mowers.

In all SI engines, the combustion process is initiated by a precisely timed discharge
of a spark across an electrode gap in the combustion chamber. Before ignition, the
combustible mixture may be either homogeneous (i.e, the fuel-air mixture ratio may be
approximately uniform throughout the combustion chamber) or stratified (i.e, the fuel-
air mixture ratio may be more fuel-lean in some regions of the combustion chamber
than in other positions).

In the 4-stroke SI engine processes, the valves open or close instantaneously when
the piston is either at TDC (the closest approach of the piston to the cylinder head) or
BDC (when the piston is farthest from the cylinder head) in fact, the valves open and
close relatively slowily. To afford the maximum open area at the appropriate time in
each process: the exhaust valve opens before BDC during expansion, the intake valve
closes after DBC during the compression stroke, and both the intake and exhaust
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16-

17-

18-

20-

valves are open during the valve overlap period. Considerations of valve timing are not
necessary for this simple explanation of the 4-stroke cycle but do have significant
effects on performance and efficiency.

The underlined word “relatively™ in the last paragraph may replaced with --

1) rather 2) considerably 3) exceedingly 4) accordingly

It is understood from paragraph 1 that

1) the high weight of internal combustion engine is the advantage exploited in automotive
applications

2) chemical energy can be converted into mechanical energy both directly and indirectly

3) chain saws and lawn mowers are examples of engines with a low power ratio

4) the rotational mechanical energy may be used directly in application systems

The combustion process in an Sl engine --—---eeeeev,

I ) combines fuel and air that may be later compressed in the combustion chamber

2) involves the burning of a charge at the discharge of a spark

3) requires the mixture in stratified lagers of fuel and air

4) expands the electrodes to a lager gap

It is NOT true that —

1) power-to-weight ratio is a decisive factor in selecting engines for specific functions

2) the spark plays the role of an initiator in an SI engine

3) the homogeneous combustible mixture has more fuel in it than air

4) it is the electrode gap that creates the spark

The opening of exhaust valves before BDC

1) is meant to create maximum clearance in the combustmn chamber

2) allows for intake valves to close after DBC

3) exerts maximum compression

4) is not necessary for the efficiency and effective performance of the system

PASSAGE 2:

Mechanical properties such as strength, stiffness and toughness are normally better in
a composite material than in either or both of its components. If a polymer matrix
composite is designed and fabricated appropriately. it combines the strength of the
reinforcement with the toughness of the polymer for a targeted application. More
critically. at the current technology of polymer nanocomposites (PNCs). a key variable
that dramatically defines the eventual macro-scale behavior and processability is the
presence of the nanomaterial-polymer interracial interactions on the nano-scale. The
small size and exceptional morphological characteristics of nanomaterials, and the
subsequent enormous specific surface area give rise to marked interracial interactions.
The latter modify the properties of polymer adjacent to the interface of nanomaterial-
polymer. Interracial interactions are born during PNC fabrication and are decided by
the affinity of filler and matrix. These interactions can lead to local adsorption of
polymer chains at the filler or mechanical interlocking of polymer chains both of
which alter the Kinetics of polymer chains. and thus decrease the entropy of the
polymer chains. For example, the calorimetric heat capacity of PNCs decreases due to
the existence of attractive interfacial interactions. The decrease in the entropy signifies
that the PNC represents a solid-like behavior which shows boosted mechanical
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21-

22-

23-

24-

performance. Moreover, the crystallization behavior of semi-crystalline PNCs depend
on the interfacial interactions that decide on the quality of the load transfer required to
fully exploit mechanical properties of the fillers.

In addition, the interfacial interactions dictate the quality of dispersion of the
reinforcement within the host polymer. Although not reached effortlessly, an ample
dispersion provides more reinforcing sites and thus more effectively restricts the
shearing or deformation of the polymer. However. due to the filler-polymer repulsive
interactions agglomeration of nanomaterials cannot really be avoided due to reasons
including their incompatibility with polymers. large surface-to-volume ratio and
diminutive van der Waals forces. Surface modification has been utilized to augment
tilde adhesion between nanomaterials and polymer and thus to reduce the
agglomeration level. Due to the nano-scale interfacial interactions, PNCs,
consequently, are more onerous to be understood and analyzed than simple micro-
composites. Obstacles include their cost-effective large-scale synthesis, damage
initiation and propagation. reduced toughness, non-uniform dispersion and distribution
of fillers, buckling and post-buckling behavior. standard development of testing. and
application of characterization techniques at the nano-scale level.

This passage is mainly about ---——-uenv,

I ) nanocomposites and factors affecting their physical and mechanical properties

2) how interfacial interactions adversely affect the macro-scale properties of PNCs

3) chemical and physical structure of polymer chains at the interface of filler-polymer

4) a nano-scale phenomenon that considerably contributes to reinforcing mechanisms
in PNCs

The presence of the interfacial interactions, according to the passage, -

1) is enhanced if the ratio of filler surface to its volume notably decreases

2) remarkably contributes to the retarded dynamics of polymer chains at the filler-
polymer interface

3) is influenced by the amount of the load transfer at the boundary of filler-polymer

4) diminishes the fraction of polymer chains that possess limited movement

Local adsorption of polymer chains at the filler or mechanical interlocking shows that

polymer chains are -—--- .

1) either entangled or completely mobilized when closer to fillers

2) segregated from the surface of fillers and become more mobile away from the filler
surface

3) anchored at the interface of the reinforcement-polymer and probably become stiffer

4) fully restricted throughout the entire polymer matrix with minimized degree of
freedom

By providing more reinforcing sites, -------=—---,

1) the shearing of the polymer is reinforced

2) the quality of dispersion is determined

3) the deformation of the polymer is limited

4) the dispersion is expanded

The phrase “the latter” in line 10 refers to ———--eeeeeeee,

1) the small size and exceptional morphological characteristics

2) polymer adjacent to the interface of nonmaterial polymer

3) marked interfacial interactions

4) the subsequent enormous specific surface area
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27-

28-

29-

30-

PASSAGE 3:

Kinematics is the branch of classical mechanics that describes the motion of bodies
(objects) and systems (groups of objects) without consideration of the forces that cause
the motion. Kinematics is not to be confused with another branch of classical
mechanics: analytical dynamics (the study of the relationship between the motion of
objects and its causes), sometimes subdivided into Kinetics (the study of the relation
between external forces and motion) and statics (the study of the relations in a system
at equilibrium). Kinematics also differs from dynamics as used in modern-day physics
to describe time-evolution of a system.

The term kinematics is less common today than in the past, but still has a role in
physics. The term Kinematics also finds use in biomechanics and animal locomotion.
Further, mathematicians that include time as a parameter in geometry have developed
the subject of kinematic geometry. The simplest application of kinematics is for
particle motion, translational or rotational. The next level of complexity comes from
the introduction of rigid bodies. which are collections of particles having time
invariant distances between themselves. Rigid bodies might undergo translation and
rotation or a combination of both. A more complicated case is the kinematics of a
system of rigid bodies, which may be linked together by mechanical joints. Kinematics
can be used to find the possible range of motion for a given mechanism. or. working in
reverse, can be used to design a mechanism that has a desired range of motion. The
movement of a crane and the oscillations of a piston in an engine are both simple
Kinematic systems. The crane is a type of open Kinematic chain, while the piston is a
part of a closed four-bar linkage.

It is stated in the passage that

1) analytical dynamics is confused with other branches of mechanics

2) classical mechanics describes the motion of bodies and systems

3) the term kinematics is not as frequently used today as it used to be

4) objects and groups of objects are forces that are caused by motion

It might be understood from the passage that -—-———-——-

1) kinematics does not deal with description of time-evolution of a system
2) dynamics is generally concerned with equilibrium in moving objects

3) kinetics and statics deal with the a state of equilibrium in motion

4) biomechanics and animal locomotion are sun-branches of kinematics
The passage mentions that as far as kinematics is concerned -

I ) geometric parameters are developed for calculation of motion

2) 'time mathematics' is regarded as a part of kinematic geometry

3) rigid bodies cannot be a proper subject for animal locomotion

4) translational particle motion is not complicated application
The passage seems to suggest that

1) the piston is a part of a closed four-bar linkage

2) open kinematic chains are simple kinematic systems

3) even a static mechanism enjoys activities of motion

4) kinematic systems in an engine cause oscillations

The underline word "crane’ is also best used with regard to a(n)
1) stone 2) farm 3) shore 4) animal
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