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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-  The rising death toll is ---------- largely to the growing number of elderly people, who are
especially vulnerable to the flu.
1) converted 2) transferred 3) attributed 4) debilitated

2-  The couple were finally ---------- by the landlord after not paying their rent for six
months.
1) elicited 2) evacuated 3) extended 4) evicted

3- Wehave a ---e-nme-- clientele in our language program, with students from Asia, Europe
and South America.
1) diverse 2) haphazard 3) complex 4) symmetrical

4-  But the possibility of these adversaries acting like friends, despite their long-standing
---------- and mutual dislike, is on the horizon.

1) advocacy 2) justification 3) rivalry 4) inclination

5-  Debating that aliens exist cannot be deemed an ---------- truth as we have yet to see proof
of their existence.
1) insensitive 2) incontrovertible  3) unintelligible 4) unforeseeable

6-  The girls wanted to set the table, but they were more of a ---------- than a help.
1) hindrance 2) pretension 3) compliment 4) thrill

7-  The government is to consult the attorney general on whether the enacting of such a law
would be in ---------- of the constitution.
1) rationalization 2) caprice 3) provenance 4) breach

8-  Someone once joked that man blames most accidents on ---------- , but feels a more
personal responsibility when he makes a hole-in-one on the golf course.
1) verdict 2) fate 3) legality 4) charge

9-  The trial collapsed when it became clear that the main witness for the prosecution was
not ---=------ :
1) singular 2) conjectural 3) credible 4) subjective

10- The rising number of minority inmates in prison only goes to ---------- the stereotype that

members of minority groups are bad people.
1) downplay 2) perpetuate 3) overlook 4) belie
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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.

Fuel cell electric vehicles emit only water vapor and warm air, (11) ---------- no
tailpipe emissions. Similar to electricity, hydrogen is an energy carrier that can be
produced from various feedstocks. These feedstocks and production methods should
be considered when (12) -—-------- .

Argonne National Laboratory’s (ANL) report, Fuel Choices for Fuel Cell
Vehicles: Well-to-Wheels Energy and Emission Impacts, analyzed greenhouse gas

(GHG) (13) -—--------- 10 of the most common hydrogen production and distribution
pathways. ANL found that gaseous hydrogen produces (14) ---------- GHGs than liquid
hydrogen in most cases. ANL also investigated hydrogen’s effects on petroleum use
and found that using hydrogen as a fuel (15) ------—--—-- petroleum use by nearly %100
regardless of fuel production pathway.

11- 1) that produces 2) producing 3) produce 4) to produce

12- 1) evaluating hydrogen emissions 2) hydrogen emissions evaluated
3) to evaluate hydrogen emissions 4) for hydrogen emissions to evaluate

13- 1) it 1s emitted as 2) to be emitted 3) emissions for 4) 1s emitted for

14- 1) as little 2) fewer of 3) less of 4) fewer

15- 1) reduced 2) to reduce 3) reduction 4) that reduces

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:

A stress concentration 1s present in the screw where the load is transferred through the
nut to the adjoining member. This arises because the force in the screw must shift
outwardly to the region near the boundary as it is transferred from the screw to the nut.
Under ideal conditions, the tension in the screw and the compression in the nut should
be reduced uniformly starting from full load at the first contact between screw and nut.
However, the tension increases the pitch in the screw, and the compression decreases
the pitch in the nut so that correct compliance between the loaded parts is not
maintained. The major portion of the load is transferred at the first pair of contacting
threads and a large stress concentration i1s present here. Although the stress
concentration is somewhat relieved by bending of the threads and expansion of the nut,
most bolt failures occur at this point.

Stress concentration factors for threads with static loads are usually determined by
photoelastic analysis. Three-dimensional tests have indicated a stress concentration
factor of 3.85 at the root of the first engaged thread. Other investigators, however,
have found higher as well as lower values. Various methods are used for increasing the
flexibility of the nut and thus increasing the area over which this transfer of force takes
place. A tension nut, or a nut with a tapered lip, has been successfully used in fatigue
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service. The reduced cross-sectional area of the lip deforms in tension with the bolt,
and the load is accordingly spread over a greater number of threads. Another method is
to cut the thread of the nut on a very small taper, thus reducing the contact area for the
first few threads. Since theses threads will bend and carry less load, additional threads
must come into service. This method is expensive because of the close dimensional
tolerance required. Nuts made of a material with a modulus smaller than the bolt have
also been successful in spreading the load over a larger area. The material in the nut,
however, must have a sufficient reserve of ductility to deform without breaking.

In nut-bolt joints, nuts are ---------- .

1) always under tension

2) usually strained more in the fourth thread than in the fifth thread

3) always under pressure

4) stressed more in the thread crest than in the root

According to the text, well-designed nuts can be ---------- X

1) brittle and more flexible than bolts 2) ductile and stiffer than bolts

3) ductile and more flexible than bolts 4) brittle and stiffer than bolts

Which statement, according to the text, is correct?

1) If the contact area of the first threads is decreased, stress concentration is relieved somewhat.

2) If we cut the thread of the nut on a very small taper, we will need to add a few more
threads to the nut.

3) If we cut the thread of the nut conically, we will need a closed tolerance.

4) Some researchers believe that the stress concentration factor at the root 1s lower than that at

the crest.
The opposite of ''compliance' in paragraph 1 is ---------- :
1) tractability 2) conformity 3) stiffness 4) passivity

Based on the information given in the passage, which one is True?

1) Some failures do not occur at the first pair of threads.

2) If we cut the thread of a nut and put it on a small tape, it will help decrease stress
concentration.

3) The nut material must have a reverse of ductility.

4) The phrase "takes place" in the second paragraph means "finds location".

PASSAGE 2:

The transient state of tlows in urban water supply systems is variously termed
water hammer, fast transients, hydraulic transients, fluid transients, or pressure surges,
in the literature. In engineering practice across a multitude of fluid systems and
applications, transient flows exert decisive influences on practical aspects of
engineering design and operation of pipeline systems. As a result, transient waves are
formed during the transient flow states in urban water supply system. Transient waves
are fast moving elastic shocks that travel at relatively high velocities in pipeline
systems (e.g., about 1,000 m/s in metallic pipes and around 400 m/s in polymeric
pipes). They are generally triggered by planned or accidental events in pipe fluid
systems that result in rapid changes in the pipe flow. Transient events may be caused
by operations of valves, starting and stopping of pumps, variations in the supply or
demand of the system fluid, and many other situations. These sudden changes in
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system flow require the imposition of large forces to accelerate or decelerate the fluid,
and consequently are capable of inducing severe or even catastrophic pressures in the
pipeline. For example, a water hammer accident caused a hydra disaster in Russia's
biggest hydroelectric plant in 2009.

Hydraulic transients affect the structural integrity of pipelines, and this accounts for
their importance in the minds and practice of design engineers. However, because they
can move rapidly throughout a system, and their waveforms are modified by their
propagation and reflection interactions with the pipe and its component devices, they
can also be used as a potentially inexpensive and diverse source of information in
integrity management applications. Transient pressure monitoring and analysis appears
to hold considerable promise for estimating the state or condition of the pipeline
system as it changes over time. Recently developed techniques for leak detection in
water pipeline systems are utilizing the information associated with the transient
damping and reflections.

All of the following sentences, according to the passage, are true EXCEPT ---------- .
1) transient waves in metallic pipes are more than two times faster than polymeric
pipes

2) the text is mainly about a special state of flow in urban water supply systems

3) the influence of hydraulic transient is insignificant on pipeline systems

4) sudden changes in system flow are capable of inducing catastrophic pressures in
pipeline systems

The feasible and useful application of transient flows, according to the passage, is

1) design of pipelines 2) propagation of elastic shock waves
3) mind practice 4) leak detection

How many years ago did the stated hydro disaster take place?

1) 15 2)13 3) 17 4) 19

Which of the following, according to the information given in the passage, is NOT a
cause of transient effects?

1) replacing polymer pipes with metal pipes

2) valve closure

3) altered supply and demand of the system

4) starting of pumps

The word ""their" in paragraph 2 refers to ---------- ;

1) structured integrity 2) pipelines

3) hydraulic transients 4) design engineers
PASSAGE 3.

Although the human body is an incredibly complex biological system composed of
trillions of cells, it is subject to the same fundamental laws of mechanics that govern
simple metal or plastic structures. The study of the response of biological systems to
mechanical forces is referred to as Biomechanics. Although it wasn't recognized as a
formal discipline until the 20th century, biomechanics has been studied by the likes of
Leonardo da Vinci, Galileo Galilei, and Aristotle. The application of biomechanics to
the musculoskeletal system has led to a better understanding of both joint function and
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dysfunction, resulting in design improvements in devices such as joint arthroplasty
systems and orthotic devices. Additionally, basic musculoskeletal biomechanics
concepts are important for clinicians such as orthopedic surgeons and physical and
occupational therapists. Biomechanics is often referred to as the link between structure
and function. While a therapist typically evaluates a patient from a kinesiology
perspective, it is often not practical or necessary to perform a complete biomechanical
analysis. However, a comprehensive knowledge of both biomechanics and anatomy is
needed to understand how the musculoskeletal system functions. Biomechanics can
also be useful in a critical evaluation of current or newly proposed patient evaluations
and treatments. Finally, a fundamental understanding of biomechanics is necessary to
understand some of the terminology associated with kinesiology (e.g., torque, moment,
moment arms).

It is mentioned in the passage that ---------- .

1) in biomechanics, the concept of translation refers to orientation of bones and muscles
2) an understanding of musculoskeletal system is necessary to understand force motions
3) the motion of any bone can be referenced with respect to muscular coordinate system
4) biomechanics is the study of the response of biological systems to mechanical forces
The word ““it” in line 4 refers to ---------- .

1) biological system 2) biomechanics

3) human body 4) mechanical force

According to the passage, basic musculoskeletal biomechanics concepts are useful for
all of the following EXCEPT ---------- ;

1) physicians 2) therapists 3) analysts 4) paramedics

The passage suggests that ---------- :

1) biomechanics refers to the interplay between structure and function

2) musculoskeletal system is a unifunctional trait in biomechanics

3) diagnosing the functions of muscles is appreciated in biomechanics

4) musculoskeletal system initially prevents additional motions

By reading the passage, it can be inferred that ---------- .

1) the study of mechanical forces in biology can be referred to as biomechanics

2) design improvements in orthotic devices is the result of musculoskeletal biomechanics
3) biomechanics is not wide in scope

4) biomechanics has received scant attention in the past
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