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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.

1-  Animal welfare science is an emerging field that seeks to answer questions —---eeeueex -
by the keeping and use of animals.
1) raised 2) resolved 3) settled 4) evolved

2-  The low soil fertility problem can be ------——--—---- by applying the appropriate lime and
organic fertilizers.
1) traced 2) preceded 3) mitigated 4) necessitated

3-  The chef furnished his assistant with very explicit instructions regarding the ——--e-eeeee--
to be used for the new dish.

1) properties 2) aesthetics 3) ceremonies 4) ingredients

4-  The problem of power cut was so important that we decided not to bother about the
other -----=-mevnv- -- issues that were not inuch of a concern at that time.
1) gradual 2) peripheral 3) tranquil 4) lucrative

5-  Everybody knows that Ted is a chronic procrastinator; he ------------——- puts off doing his
assignments until the last minute.
| ) spontaneously 2) marginally 3) habitually 4) superficially

6- The world's governments have made a joint --—--mn-mmmv to significantly reduce
greenhouse gas emissions by the year 2030.
1) malady 2) determination 3) involvement 4) pledge

7-  Scientists do their best try to —---- - themselves from their biases and be objective.
1) detach 2) delete 3) ignore 4) strengthen

8- The local businessman accused the newspaper of defaming him by publishing an article
that said his company was -------e-ee—-—- managed.
1) seriously 2) centrally 3) poorly 4) crucially

9-  Landing a plane on an aircraft carrier requires a great deal of --——-eeeeeeeen , 4S8 You can
crash if you miss the landing zone by even a little bit.
1) determination 2) precision 3) rationality 4) consultation

10-  New growth of the body’s smallest vessels, for instance, enables cancers to enlarge and
spread and contributes to the blindness that can -—--—----—-—- diabetes.

1) cause 2) halt 3) identify 4) accompany
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PART B: Cloze Passage

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

Estimates of the number of humans that Earth can sustain have ranged in recent

decades from Iewer than a billion to more than a trillion. (11) =eeemeeeeeeeeee, since
“carrying capacity” is essentially a subjective term. It makes little sense to talk about
carrying capacity in relationship to humans, (12) =—==meeemeenee- and altering both their

culture and their physical environment, (13) ---- -— can thus defy any formula
(14) ======eemeeee=- the matter. The number of people that Earth can support depends on
(15) ~========-————, on what we want to consume, and on what we regard as a crowd.

11- 1) Itis probably unavoidable that such elasticity
2) Such elasticity is probably unavoidable
3) It is such elasticity probably unavoidable
4) That it is probably unavoidable for such elasticity

12- 1) that adapt their capability 2) whose capability is adapted
3) who are capable of adaptation 4) who are capablc of adapting
13- 1) therefore 2) because 3) and 4) next
14- 1) might settle 2) might be settling
3) that might settle 4) whichi it might settle
15- 1) how we on Earth want to live 2) Earth where we want to live
3) where we want to live in on Earth 4) where do we want to live on Earth

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:

Measurement of physical variables is of prime interest in science and engineering.
Consider for example an accelerometer, where early instruments consisted of a mass
suspended on a spring with a deflection sensor. The precision of such an instrument
depends critically on accurate calibration of the spring and the sensor. There is also a
design compromise because a weak spring gives high sensitivity but also low
bandwidth.

A different way of measuring acceleration is to use force feedback. The spring is
then replaced by a voice coil that is controlled so that the mass remains at a constant
position. The acceleration is proportional to the current through the voice coil. In such
an instrument, the precision depends entirely on the calibration of the voice coil and
does not depend on the sensor. which is only used as the feedback signal. The
sensitivity of bandwidth compromise is also avoided. This way of using feedback has
been applied to many different engineering fields and has resulted in instruments with
dramatically improved performance. Force feedback is also used in haptic devices for
manual control.
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Feedback is widely used to measure ion currents in cells using a device called the
voltage clamp. Hodgkin and Huxley used the voltage clamp to investigate propagation
of action potentials in the axon of the giant squid. In 1963 they shared the Nobel Prize
in Medicine with Eccles for "their discoveries. concerning the ionic mechanisms
involved in excitation and inhibition in the peripheral and central portions of the nerve
cell membrane". A refinement of the voltage clamp called the patch clamp later made
it possible to measure exactly when a single ion channel is opened or closed. This was
developed by Neher and Sakmann, who received the 1991 Nobel Prize in Medicine for
their discoveries.

We understand from the text that if there were no compromise, ~-—--—===s-vnx,

1) we would have to calibrate the spring

2) the calibration would not be accurate

3) we would have to replace the spring

4) the accelerator would break down

The main difference between the two types of accelerometer mentioned in the passage is

that the first one is physical while the second one i§ ~=---eeeeeeeeee "

1) automatic 2) analogue 3) electronic 4) electrical

The sensor in the second type of accelerometer is -—---eaeveue --- component.

1) fundamental 2) major 3) peripheral 4) basic

In the second type of accelerometer, the feedback is measured through --—--—eeeeeeeev,
1) voice coil 2) bandwidth 3) mass 4) spring

The underlined "This" in the last paragraph refers (0 ~——e-eeceeaee- :

1) patch clamp 2) voltage clamp 3) giant squid 4) action potential
PASSAGE 2:

Various corrosion levels of saline waicr immersed offshore structures include Buried
in Soil (BS), Under water Zone (UZ). Intermediate Zone (1Z). Splash Zone (SZ) and
Atmospheric Zone (AZ). The highest levels of corrosion are found in the wet areas of
any offshore structure and depend on the corrosiveness of sea water and metal-brine
contact frequency. Active Protection is controlled at the design stage by means of
Material Selection and Construction Details. Temporary Protection is done where the
equipment is not critical and a change in design is possible. Passive Protection is done
via the means of Coatings and Surface Protection Methods.

PTFE Fluoropolymer coating withstands harsh conditions with no noticeable
deterioration. Most of the useful properties of Fluoropolymer are due to fluorine. the
most electro-negative element and the most reactive non-metal. Its atomic radius is the
smallest next to hydrogen, and it forms extremely strong bonds with other elements.
When reacted with carbon in Fluoropolymer, the extremely strong. tight bond
produces an extraordinary combination of properties. The benefits of Fluoropolymer
coatings include reduced friction. zero flame spread. resistance to galling, nonstick.
non-wetting, electrical resistance and abrasion resistance. In the coating process, a
metallic base coat is applied first. followed by an adhesion coat. The adhesion coat
creates a chemical bond between the base coat and the top coat. The top coat, a heat
cured Fluoropolymer coating. is used to seal the two under coatings and give easy
on/easy off characteristics.
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Black. cadmium plated, and hot dipped galvanized bolts will freeze when subjected
to the corrosive environments found in manufacturing plants, offshore oil rigs, et3)
Most often removing the nuts requires a cutting torch. With Fluoropolymer coatings,
these same nuts and bolts exhibit easy on and easy off characteristics increasing
worker safety. Cadmium plated and hot dipped galvanized bolts provide similar
corrosion resistance. These coatings have undergone the standard salt fog test and have
been rated at 96 hours of corrosion resistance. With a Fluoropolymer coated bolt, the
rating jumps to as much as 1000 hours. The additional corrosion resistance allows
fasteners to be disassembled quickly, saving loss downtime and man-hours.
Galvanizing produces a coating that is uneven, rough and thick. The rough surfaces
make assembly difficult and a tight even tension on each bolt impossible. If used in
sealing joints such as flanges, heads or inspection covers, the inconsistent tension
forms an uneven fit resulting in a high probability of leaks. With a Fluoropolymer
coated bolt, tighter more consistent tensions are achieved with less required torque.

The best title for this passage is --—--==—===env,

1) A Comparison of Corrosion Protection Plans on Offshore Platforms
2) Oil and Gas Offshore Condition Monitoring Plans

3) Application of Galvanic and Cadmium Coating on Offshore

4) Benefits of Fuoropolymer Coating in Offshore Oil and Gas Industry

The most suitable corrosion protection method for offshore platforms is --—--—--—-—-- "
1) active 2) passive 3) temporary 4) galvanic
The major role of the middle layer in PTFE coating is to «—e-ceeceaaaee,

1) eliminate the roughness of the metal surface

2) prevent the abrasion of the coating

3) improve the stickness of the coating layer

4) increase the heat-resistance of the eoating

The underlined word "it" in the second paragraph refers to -——-—eeeeeeev >

1) Fuourine 2) Fluorpolymer 3) atomic radius 4) Hydrogen
Comparing Fluoropolymer coating with galvanic coating shows that --—
1) the resistamce of both coating is almost the same

2) Fuoropolymer coating is slightly more stable

3) Fuoropolymer coating is considerably more resistant

4) galvanic coating is more dutable

PASSAGE 3:

Operational aniplifiers, often called op amps. are frequently used to amplify signals in
sensor circuits. Op amps are also frequently used in filters used for compensation
purposes. It is @ common practice to choose the ground as 0 volt and measure the input
voltages ¢, and e, relative to the ground. The input ¢, to the minus terminal of the

amplifier is inverted. and the input e, to the plus terminal is not inverted. The total
input to the amplifier thus becomese, —e¢,. Hence, for the circuit, we have

ep=K(e; —¢,)=—K(e;—-e,y)
where the inputs e¢; and e, may be dc or ac signals and K is the differential gain or

voltage gain. The magnitude of K is approximately 10° ~10° for dc signals and ac




¥ axawo 254F (vas o) i Bl 33 Hgamlegil 9 3480 I3l cwaiye o,n)i

26-

27-

28-

29-

30-

signals with frequencies less than approximately 10 Hz. (The differential gain K
decreases with the signal frequency and becomes about unity for frequencies of | MHz
~ 50 MHz) Note that the op amp amplifies the difference in voltages ¢, ande,. Such
an amplifier is commonly called a differential amplifier. Since the gain of the op amp
is very high. it is necessary to have a negative feedback from the output to the input to
make the amplifier stable. (The feedback is made from the output to the inverted input
so that the feedback is a negative feedback.)

In the ideal op amp, no current flows into the input terminals, and the output
voltage is not affected by the load connected to the output terminal. In other words, the
input impedance is infinity and the output impedance is zero. In an actual op amp. a
very small (almost negligible) current flows into an input terminal and the output
cannot be loaded too much. In our analysis, we make the assumption that the op amps
are ideal.

How many uses are mentioned here for operational amplifiers?

1) two 2) one 3) three 4) four

Which statement below is NOT true according to the passage?

1) ¢, in the equation represents the input to the minus terminal of the amplifier, while
¢, indicates the input to the plus terminal of the amplificr.

2) The magnitude of K is the same for both dc and ac signals with frequencies less
than approximately 10 Hz.

3) In a differential amplifier. the difference in voltages e, and e, is amplified.

4) The total input to the amplifier can be calculated by subtracting e, frome, .

All of the following about ideal and actual operational amplifiers are true EXCEPT

1) in an actual operational amplifier, it is not possible to load the output too much

2) the difference between the input impedance and output impedance in the ideal op
amp is infinity

3) the ideal op amp. the load which is connected to the output terminal has an impact
on the output voltage

4) in the ideal operational amplificr, the input terminals have no current. whereas in an
actual operational amplifier there is little current flowing into the input terminal

The underlined word "Hence" in the passage means —-------eeeeeees,

1) In addition 2) Thus 3) Otherwise 4) However

The word "approximately" in the line 9 means -—-----veeeevx

1) nearly 2) exactly 3) closely 4) merely
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