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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 answer on your answer sheet.

1-  When you ---------- a meeting, it is important to speak clearly, confidently and at a good
pace.
1) assess 2) propagate 3) address 4) impress

2-  People like the newly proposed system, but because of the costs involved we do not
believe it is ---------- , and we need to look for other options.
1) compliant 2) defensive 3) ingenuous 4) viable

3-  The country in question is very poor, and one in seven children dies in ---------- .
1) infancy 2) nutrition 3) malfunction 4) mortality

4- I don’t consider myself to be particularly ---------- , but when I’m given a job, I make
sure it gets done.
1) industrious 2) spontaneous 3) risky 4) unexceptional

S5-  The new airliner is more environmentally-friendly than other aircraft, its only ----------
being its limited flying range.

1) demand 2) drawback 3) controversy 4) attribute

6- The celebrity will ---------- assistance from the police to keep stalkers away from his
property.
1) extend 2) invoke 3) absolve 4) withdraw

7-  When plates in the Earth’s crust slide or grind against one another, an earthquake with
devastating consequences may be ---------- .
1) derived 2) surpassed 3) triggered 4) traced

PART B: Cloze Test

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.

The new species was named Maiacetus inuus, which means “mother whale,”
(8) -—---——--- in the family Protocetidae. Assignment to a new species was justified due
to critical differences from other protocetid whales, such as solidly co-ossified left and
right dentaries (lower jaws), (9) ---------- in the ankle, and significant disparity in hind
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limb elements. The fossils show (10) ---------- this new species’ length is unimpressive
relative to some extant (living) whales, but still, Maiacetus inuus measures a
respectable 2.6 meters.

8- 1)placed 2) that placed 3) was placed 4) and was placed
9- 1) there were variations 2) varying

3) variations 4) which varied
10- 1) when 2) that 3) although 4) for

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:

Nanomagnetism has many practical applications, from geology to magnetic recording,
from ferrofluids used in loudspeakers to small particles used in medicine, that can be
directed to specific organs and tissues, either for drug delivery or for the application of
the technique of magnetic hyperthermia.

Magnetic nanoparticles are present in many rocks and soils. The alignment of their

magnetic moments under the influence of the geomagnetic field allows the study of the
evolution of Earth’s magnetism and the determination of their age; this alignment can
also inform on past anthropic activities.
Nanoparticles of magnetic materials, usually of magnetite, also occur in living beings;
perhaps, the best studied example is that of magnetotactic bacteria, which, through
magnetic grains of nanometric dimension, align themselves in the Earth’s magnetic
field. These grains are synthesized by the bacteria, in a process called
biomineralization. These magnetic nanoparticles, and the bacteria themselves, have
been studied as drug carriers in cancer therapy and other applications. Nanomagnets
have also been found in insects, birds, and other creatures. Magnetic particles have
been found in the beak and inner ear of pigeons, and they seem to be responsible for
part of the birds’ ability to detect magnetic fields.

Finally, the most successful application of nanomagnetism has been to magnetic
recording that has taken this technology through a swift evolution in the last five
decades. This is measured by the evolution of the areal bit density in magnetic hard
disks that has increased by a factor of many tens of millions since the introduction in
the market of this technology. The rapid increase in the density of electronic circuits
made on individual silicon chips that has doubled every eighteen months is a tendency
known as Moore’s Law, a name arising from a 1965 paper by G.E. Moore that
discussed the subject. Alongside this evolution, the density of magnetic storage in hard
disks, measured by the data areal density, has progressed even faster, doubling every
two months.
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According to the first paragraph,

1) Magnetic hyperthermia is one of the applications of nanomagnetism.

2) Specific organs in the body can be made of nanoparticles.

3) Ferrofluids are directed to specific organs and tissues.

4) Ferrofluids are used in medicine.

The text says that --------- 4

1) Magnetic nanoparticles can be mainly found in rocks and soils.

2) People’s age can be determined by studying the Earth’s magnetism.

3) Magnetic moments can be studied to find the influence of the geomagnetism on
human’s activities

4) The change of the Earth’s magnetism can be researched by studying the alignment
of its magnetic moments.

Based on the text, ---------- .

1) Birds can detect magnetic fields because they lack magnetic particles in their inner ear.

2) The alignment of magnetotactic bacteria in the Earth’s magnetic field is rare.

3) Magnetic nanoparticles may be found in living things.

4) Bacteria is unable to synthesize magnetic grain.

According to the authors:

1) The density of magnetic materials has changed thanks to nanomagnetism.

2) Nanomagnetism has been a driving force in the progress of magnetic recording
technology.

3) The evolution of the density of magnetic storage in hard disks follows Moor’s law.

4) Fabrication of the electronic circuits has witnessed a decline based on the Moor’s law.

The main objective of the above text is ---------- .

1) To give an idea about Moor’s law.

2) To explain the importance of nanomagnetism.

3) To discuss the importance of magnetotactic bacteria.

4) To show the advantage of nanomagnetic-based systems in hyperthermia.

PASSAGE 2:

Two-dimensional (2D) materials offer a platform that allows creation of
heterostructures with a variety of properties. One-atom-thick crystals now comprise a
large family of these materials, collectively covering a very broad range of properties.
The first material to be included was graphene, a zero-overlap semimetal. The family
of 2D crystals has grown to includes metals, semiconductors, and insulators. Many of
these materials are stable at ambient conditions, and we have come up with strategies
for handling those that are not. Surprisingly, the properties of such 2D materials are
often very different from those of their 3D counterparts. Furthermore, even the study
of familiar phenomena (like superconductivity or ferromagnetism) in the 2D case,
where there is no long-range order, raises many thought-provoking questions.

A plethora of opportunities appear when we start to combine several 2D crystals in
one vertical stack. Held together by van der Waals forces (the same forces that hold
layered materials together), such heterostructures allow a far greater number of
combinations than any traditional growth method. As the family of 2D crystals is
expanding day by day, so too is the complexity of the heterostructures that could be
created with atomic precision.
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When stacking different crystals together, the synergetic effects become very
important. In the first-order approximation, charge redistribution might occur between
the neighboring (and even more distant) crystals in the stack. Neighboring crystals can
also induce structural changes in each other. Furthermore, such changes can be
controlled by adjusting the relative orientation between the individual elements.

Such heterostructures have already led to the observation of numerous exciting
physical phenomena. Thus, spectrum reconstruction in graphene interacting with hBN
allowed several groups to study the Hofstadter butterfly effect and topological currents
in such a system. The possibility of positioning crystals in very close (but controlled)
proximity to one another allows for the study of tunneling and drag effects. The use of
semiconducting monolayers leads to the creation of optically active heterostructures.

The extended range of functionalities of such heterostructures yields a range of
possible applications. Now the highest-mobility graphene transistors are achieved by
encapsulating graphene with hBN. Photovoltaic and light-emitting devices have been
demonstrated by combining optically active semiconducting layers and graphene as
transparent electrodes.

Based on the text, which of the following is incorrect?

1) 2D structures of metals, semiconductors, and insulators are already synthesized.

2) Heterostructures can be produced thanks to 2D materials.

3) 2D crystals are stable at ambient conditions.

4) One atom-thick crystals are 2D materials

Authors say that:

1) 2D materials have opened new windows towards fabrication of heterostructures.

2) The complexity of synthesis of heterostructures with atomic precision is decreasing
day by day.

3) The force which keeps layered materials together is not of van der Waals type.

4) Traditional growth methods show a higher versatility in designing heterostructures.

Synergetic effects in stacked crystals is ...

1) The processes which can happen between different layers.

2) Relative orientation between the individual elements.

3) Structural differences between neighboring crystals.

4) Charge redistribution between more distant layers.

What is the main reason behind the extended applications of heterostructures?

1) The controllability in crystal positioning.

2) Their increased functionalities.

3) The encapsulation possibility.

4) The high electron mobility.

A semimetal is ---------- .

1) A material with no long-range order.

2) A material with short-range order.

3) A zero-overlap material.

4) A highly-stable metal.



$ azmio 757F OYVY 05) olgo gili— (5 ,9L gl

21-

22-

PASSAGE 3:

The motion behaviors of the micro/nano-objects are quite different from those in the
macroscopic world. It is highly essential to study the underlying physical mechanisms
and rules of how these MNMs move in the fluids. On a small scale, the inertial force
no longer plays a crucial part in motion, as the inertia declines much faster with the
decrease of particle length. When the dimension of MNMs is smaller than 1 um,
Brownian motion takes into effect. As the particles' sizes decrease, the imbalanced
collision with fluid molecules becomes increasingly significant, making the active
directional movement quite tricky. Based on the fundamental physical rules for motion
at a small scale, researchers proposed various motion mechanisms to guide the design
and fabrication of MNMs. The self-propelled MNMs can be activated by bubble
generation, the self-generated fields, or chemical gradients.

The nanoscale particles' movement is strongly affected by the thermal fluctuation,
leading to the well-known Brownian motion. As their sizes decrease, the collisions of
fluid molecules with MNMs become increasingly significant. Brownian motion
induced by these small molecules strongly affects the directionality of MNMs,
resulting in random motion patterns. Thus, long-distance, translational motion
becomes quite difficult because the random Brownian movement's distance is
proportional to the square root of time.

As the three-dimensional sizes of a particle decrease to the nanoscale, it is hard to
observe these particles by optical microscopes. Tracking the motors' trajectory
becomes relatively meaningless as the random Brownian motion dominates the
movement and smaller particles will have a much higher degree of random motion.
The same regime applies to passive diffusion processes. New methods should be
developed to quantify the nanoscale nanoparticle motion and differentiate the effect of
random Brownian motion and active targeted movement. Natural protein motors in
live cells overcome this problem by walking along the cellular fibers in the cells.
These cellular fibers construct the cell skeleton and serve as the expressways for the
cell's internal cargo transportations. A stationary asymmetry induced by chemically
anisotropic motors generates a constant driving force, while a transient force only
generates random fluctuation.

The fabrication of directional moving MNMs is desired for many applications, such
as active cargo transportation or targeted drug delivery. The MNMs could show fast
directional motion, and the distances are proportional to time. Hence, the design of
MNMs should break the symmetry to overcome random Brownian fluctuation for
enhanced directional active movement.

In the above text, “MNM?” possibly stands for ---------- :

1) Micro/Nano Motors. 2) Microscopic Nonmagnetic Materials.
3) Macroscopic Nonmagnetic Materials.  4) Magnetic and Nonmagnetic Materials.
Based on the text,

1) Brownian motion loses its importance at nanoscale.

2) Thermal fluctuation is a result of the Brownian motion.

3) The inertial force plays a less important role at nanoscale.

4) Nanoparticle-fluid collisions overcome the random Brownian motion.
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The Brownian motion causes a random movement because ---------- .

1) The inertial force decreases with particle size increase.

2) Bubble generation activates self-propelling processes.

3) The governing mechanisms change during random movement.

4) At small scale, the effect of collisions with fluid molecules becomes significant.
For designing operative MNMs, ---------- ;

1) One must calculate the differential equations for particle motion.

2) It is mandatory to observe nanoparticles under optical microscopes.

3) Motion patterns must be randomized for controlling particle trajectory.

4) New methods are needed to quantify controlled motion of nanoparticles.
Natural motors do not face the problem of Brownian motion since --------- .

1) The driving force formed by anisotropic motors overcomes the random movement.
2) Fabrication of directional moving MNMs is highly requested.

3) A fast directional motion is expected from natural systems.

4) Natural MNMs work based on symmetry.
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