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PART A: Vocabulary

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

1- Those who fail to --—------- with the law will be fined.

1) resolve 2) comply 3) obstruct 4) trigger
2- A contract can be --------—- by agreement of the parties involved.
1) declined 2) collapsed 3) terminated 4) disembarked
3- Over a period of years, the ---------- of the drug in the body will damage the nervous
system. ’ 1
1) allocation 2) compensation 3) subordination ( 4) accumulation
4- Firefighters needed modern breathing ------—--- to enter the burning house.
( 1)survival 2) criterion 3) infrastructure 4) apparatus
5-" Adults, by ——---m-mm- of their greater experience, are able to reason about more things
than adolescents can.
1) virtue 2) vision 3) analogy 4) sphere
6- The tourist industry requires that the country’s cultural ------—--—-- be made more
accessible.
1) mode 2) asset 3) integrity 4) flaw
7- This car design makes the ---------- use of the available space and so is better than the
previous one.
Ql) optimal 2) neutral 3) contemporary 4) emergent
- They made a very ---------- decision, i.e. there was no common agreement on it, so they
have since regretted it.
(1)diverse 2) eventual 3) controversial 4) successive
9-" The evidence is detailed enough to --------—-- the author’s conclusion.
1) sustain 2) incline 3) intensify 4) comprise
10- The audience listened as the scientist ---------- on her new theory.
1) conceived 2) expounded 3) accompanied 4) committed

PART B: Grammar

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.

Supercomputers are the largest, fastest, and most powerful computers. There are only a few
hundred of them in the world. They consist of several processors, (11) ---------- can work on a
different part of a task (12) ---------- same time and at the rate of millions of instructions (13) --
—————— second. They are used for extremely complicated calculations. Weather forecasting,
where a mass of data has (14) ---------- quickly, 1s a good example of where a supercomputer
can be helpful. Data on temperature, pressure, wind speed and direction, rainfall, and cloud
cover is collected from (15) ---------- sites, and the computer sorts it, compares it with data in
its memory, and makes predictions.
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11-(1) that each 2) which each 3) each of those 4) each of which
12-1) at 2) for : 3) for the (4)yat the
13-1)1in g) per & 3) via 4) at
14- 1) to process 2) processed 3) to be processed @) being processed
15-1) a large number of F 2) great number i

ﬁ)}the large number of ’ 4) large number

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 1:

Diesel engines are more efficient than gasoline (petrol) engines of the same power,
resulting in lower fuel consumption. A common margin is 40% more miles per gallon for
an efficient turbodiesel; for example, the current model Skoda Octavia, using
Volkswagen engines, has a combined Euro mpg of 38.2 mpg for the 102 bhp petrol
engine. The higher compression ratio is helpful in rising efficiency, but diesel fuel also
contains approximately 10-20% more energy per unit volume than gasoline.

Naturally aspirated diesel engines are heavier than gasoline engines for the same power
for two reasons. The first is that it takes a larger capacity diesel engine than a gasoline
engine to produce the same power. This is essential because the diesel cannot operate as
quickly- the “rev limit” is lower- because getting the correct fuel-air mixture into a diesel
engine quickly enough is more difficult than a gasoline engine. The second reason is that
a diesel engine must be stronger to withstand the higher combustion pressures needed for
ignition, and the shock loading from the destination of the ignition mixture. As such the
reciprocating mass (the piston and connecting rod), and the resultant forces to accelerate
and to decelerate these masses, are substantially higher the heavier, the bigger and the
stronger the part, and the laws of diminishing returns of component strength, mass of
component and inertia- all come into play to create a balance of offsets, of optimal mean
power output, weight and durability.

Yet it is this same build quality that has allowed some enthusiasts to acquire significant
power increases with turbocharged engines through fairly simple and inexpensive
modifications. A gasoline engine of similar size cannot put out a comparable power
increase without extensive alterations because the stock components would not be able to
withstand the higher stresses placed upon them. Since a diesel engine is already built to
withstand higher level of stress, it makes an ideal candidate for performance tuning with
little expense. However, it should be said that any modification that raises the amount of
fuel and air put through a diesel engine will increase its operating temperature which will
reduce its life and increase service interval requirements. These are issues with newer,
lighter, “high performance” diesel engines which aren’t “overbuilt” to the degree of older
engines and are being pushed to provide greater power in smaller engines.
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16- The passage mainly discusses --------- .

1) different sizes of engines /2_) power and fuel economy

3) advantages and disadvantages of engines  (4))diesel engines and gasoline engines
17- The word “reciprocating” in line 14 is closest in meaning to ---------- .

1) side by side @ up and down 3) back and forth 4) open and close
18- It can be inferred from the passage that the author is going to -------- .

1) support diesel engines
2) explicate power of diesel and gasoline engines

explain advantages and disadvantages of spark-ignition engines
Qdescribe how diesel and gasoline engines work

Passage 2:

Historically, classical mechanics came first, while quantum mechanics is a comparatively
recent invention. Classical mechanics is older than written history, while quantum
mechanics didn’t appear until 1900. Both are commonly held to constitute the most
certain knowledge that exists about physical nature. Classical mechanics has especially
often been viewed as a model for other so-called exact sciences. Essential in this respect is
the relentless use of mathematics in theories, as well as the decisive role played by
experiment in generating and testing them.

Quantum mechanics is formally, at least, of the widest scope, and can be seen as
encompassing classical mechanics, as a sub-discipline which applies under certain
restricted circumstances. If properly interpreted, there is no contradiction or conflict
between the two subjects, each simply pertains to specific situations. While it is true that,
historically, quantum mechanics has been seen as having superseded classical mechanics,
this is only true on the hypothetical or foundational level. For practical problems,
classical mechanics is able to solve problems which are unmanageably difficult in
quantum mechanics and hence remains useful and weil used.

Analogous to the quantum vs. classical reformation, Einstein’s general and special
theories of relativity have expanded the scope of mechanics beyond the mechanics of
Newton and Galileo, and made small corrections to them. Relativistic corrections were
also needed for quantum mechanics, although relativity is categorized as a classical
theory.

There are no contradictions or conflicts between the two, so long as the specific
criumstances are carefully kept in mind. Just as one could, in the loosest possible sense,
characterize classical mechanics as dealing with “large” bodies (such as engine parts),
and quantum mechanics with “small” ones (such as particles), it could be said that
relativistic mechanics deals with “fast” bodies, and non-relativistic mechanics with
“slow” ones. However, “fast” and “slow” are relative concepts, depending on the state of
motion of the observer. This means that all mechanics, whether classical or quantum,
potentially needs to be described relativistically. On the other hand, as an observer, one
may frequently arrange the situation in such a way that this is not really required.

Thus the often-used term body needs to stand for a wide assortment of objects, including
particles, projectiles, spacecraft, stars, parts of machinery, parts of solids, parts of fluids
(gases and liquids), etc.
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Other distinctions between the various sub-disciplines of mechanics concern the nature of
the bodies being described. Particles are bodies with little (known) internal structure,
treated as mathematical points in classical mechanics. Rigid bodies have size and shape,
but retain a simplicity close to that particle, adding just a few so-called degrees of
freedom, such as orientation in space.

Otherwise, bodies may be semi-rigid; i.e. elastic, or non-rigid, i.e. fluid. These subjects
have both classical and quantum divisions of study.

For instance :The motion of a spacecraft, regarding its orbit and attitude (rotation), is
described by the relativistic theory of classical mechanics, while the analogous motions of
an atomic nucleus are described by quantum mechanics.

The main topic of this passage is ------—- .
1) comparison of Einstein and Newton

( 2)types of mechanical bodies

20-

21-

3) comparison of classical and quantum mechanics
4) the major division of the mechanics discipline
According to the passage, it is NOT true that mechanical bodies are -------- A

1) fluids 2) projectiles ;\3)7rigid bodies 4) spacecrafts
The motion of spacecraft is described by -------- .

1) quantum mechanics ‘@ classical mechanics 3) both of them 4) none of them
Passage 3:

The Wankel engine is a type of internal combustion engine which uses a rotary design to
convert pressure into a rotating motion instead of using reciprocating pistons. Its Otto
four-stroke cycle is generally generated in a space between the inside of an oval-like
housing and a roughly triangular rotor. This design delivers smooth high-rpm power
from a compact, lightweight engine. Since its introduction the engine has been commonly
referred to as the rotary engine, though this name is also applied to other completely
different design. In fact, a rotary engine was a rotating piston engine used in some early
aircraft. Confusingly, the Wankel engine as a pistonless internal combustion engine used
in cars has also been referred to as a “rotary engine”. However, a real rotary engine is a
standard Otto cycle engine, but instead of having a fixed cylinder block with rotating
crankshaft as with the radial engine, the crankshaft remains stationary and the entire
cylinder block rotates around it. In the most common form, the crankshaft was fixed
solidly to an aircraft frame, and the propeller simply bolted onto the front of the cylinder
block. The effect of rotating the bulk of the engine’s mass was an inherent large
gyroscopic flywheel effect, which smoothed out the power delivery and reduced vibration.
Vibration had been such a serious problem on conventional piston engine designs that
heavy flywheel had to be added. Because the cylinders themselves functioned as a
flywheel, rotary piston engines typically had a power-to-weight ratio advantage over
more conventional engines. As mentioned above there is another type of engines called
radial engine. Rotary and radial engines look strikingly similar when they are not
running and can easily be confused, since both have cylinders arranged radially around a
central crankshaft. Unlike the rotary engine, however, radial engines use a conventional
rotating crankshaft in a fixed engine block.
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22- In the most recent engine classification, a Wankel engineis a ................ ‘
1) radial engine. @ rotary engine.
( 3) pistonless rotary design engine. £ 4) piston engine.
23- A rotary engine uses ................ 5 o

1) a rotary crankshaft.
2) a static/fixed engine block.
3) a roughly triangular rotor and an oval-like housing similar to a piston and a cylinder.

@ a rotating engine block and a static crankshaft.

24- In the text, three different types of engines have been introduces. Which of the following

statements is correct? '
1) Wankel engine is internal but rotary and radial engines are external combustion engines.
2) Radial and rotary engines are internal but Wankel is external combustion engines.

3) All above engines are external combustion engines.

(4)They are all classified as internal combustion engines.

25- Look into the text and choose the right order for the following words? (sufficient, mixed,
reduces, compressed, power)

In a turbojet, air enters an intake before being compressed to a higher pressure by a rotating
(fanlike) compressor. The (a) ------------- air passes on to a combustor, where it is (b) -------
-------- with a fuel (e.g.' kerosene) and ignited. The hot combustion gases then enter a
windmill-like turbine, where (¢) --------m-mmmmm- is extracted to drive the compressor.
Although the expansion process in the turbine (d) .............. the gas pressure (and
temperature), there is normally (e) --------------- energy remaining to provide a high-
velocity jet, as the exhaust gases expand to atmospheric pressure through the propelling
nozzle. This process normally produces a net thrust opposite in direction to that of the jet.

1) (a) compressed (b) mixed (c¢) power (d) reduces (¢) sufficient
2) (a) mixed (b) compressed (c¢) power (d) reduces (e) sufficient
3) (a) compressed (b) mixed (c) sufficient (d) reduces (e) power
@(a) compressed (b) mixed (c) sufficient (d) power (e) reduces

26- Look into the text and choose the right order for the following words? (mounted,
currently, ducted, mainly, majority)

A turbofan is a type of jet engine. It essentially consists of a (a) ------nm-memmm- fan with a
smaller diameter turbojet engine (b) -------------- behind it that powers the fan. Part of the
airstream from the ducted fan passes through the turbojet where it is burnt to power the
fan, but part, usually the (¢) ----==-==mnnmv of the flow bypasses it, and doing this produces
thrust more efficiently. All of the jet-engines used in (d) ------------ manufactured
commercial jet aircraft are turbofans. They are used commercially (e) -----------mo-
because they are highly efficient, and relatively quiet in operation. It should be noted,
however, that turbofans use extensive ducting to force incoming air to subsonic velocities
(thus reducing shock waves throughout the engine).

1) (a) ducted (b) mounted (c) mainly (d) currently (¢) majority
2) (a) ducted (b) mounted (c) majority (d) currently (e) mainly
3) (a) mounted (b) ducted (c) majority (d) currently (e) mainly
4) (a) mounted (b) ducted (c) currently (d) majority (e) mainly
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27- Look into the text and choose the right order for the following words? (another,
extremely, heat, virtually, power)

A turboshaft engine is a form of gas turbine which is optimized to produce shaft (a) ---—-- s
rather than jet thrust. In principle a turboshaft engine is similar to a turbojet, except the
former features additional turbine expansion to extract (b) -------—--—- energy from the
exhaust and convert it into output shaft power. Ideally there should be little residual
thrust energy in the exhaust and the power turbine should be free to run at whatever
speed the load demands. The general layout of a turboshaft is similar to that of a
turboprop, the main difference being the latter produces some residual propulsion thrust
to supplement that produced by the shaft driven propeller. (c) ~————mmmmm- difference is that
with a turboshaft the main gearbox is part of the vehicle (e.g. helicopter rotor reduction
gearbox), not the engine. (d) -------------- all turboshafts have a “free” power turbine,

although this is also generally true for modern turboprop engines. At a given power
output, compared to the equivalent piston engine, a turboshaft is () ------------—- compact
and, consequently, lightweight.

1) (a) power (b) heat (c) another (d) extremely (¢) virtually
@) (a) power (b) heat (c) another (d) virtually (e) extremely
3) (a) heat (b) power (c) virtually (d) another () extremely
4) (a) heat (b) power (c) another (d) virtually (e) extremely

28- How can a user estimate the amount of the force needed for moving an object?
(1) By calculating work
2) By changing the distance
3) By knowing the mechanical advantage of a machine
4) This force is not predictable
29- Which of the following statements is not related to Aerodynamics?
1) It deals with theory of flight
2) We should exclude compressibility effect
3) There is no significant change in pressure and velocity
4) It is concerned with incompressible fluid flow
30- How do solid materials respond to the external forces? By --------—- .
/1) Being Ruptured 2) Elastic Deformation
(3) Suppressing their Properties 4) Binding to the Fibers
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