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CHAPTER ONE
(( Astronomy))

Astronomy is one of the oldest sciences. Prehistoric cultures left behind astronomical artifacts such as the Egyptian
monuments and Stonehenge, and early civilizations such as the Babylonians, Greeks, Chinese, and Indians
performed methodical observations of the night sky. However, the invention of the telescope was required before
astronomy was able to develop into a modern science.

During the 20th century, the field of professional astronomy split into observational and theoretical branches.
Observational astronomy is focused on acquiring data from observations of celestial objects, which is then analyzed
using basic principles of physics. Theoretical astronomy is oriented towards the development of computer or analytical
models to describe astronomical objects and phenomena. The two fields complement each other, with theoretical
astronomy seeking to explain the observational results, and observations being used to confirm theoretical results.
Amateur astronomers have contributed to many important astronomical discoveries, and astronomy is one of the
few sciences where amateurs can still play an active role, especially in the discovery and observation of transient
phenomena. Ancient astronomy is not to be confused with astrology, the belief system which claims that human
affairs are correlated with the positions of celestial objects.
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( Observational astronomy

In astronomy, the main source of information about celestial bodies and other objects is the visible light or more
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generally electromagnetic radiation. Observational astronomy may be divided according to the observed region of
the electromagnetic spectrum. Some parts of the spectrum can be observed from the Earth's surface, while other
parts are only observable from either high altitudes or space.
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Radio astronomy
Radio astronomy studies radiation with wavelengths greater than approximately one millimeter. Radio astronomy is
different from most other forms of observational astronomy in that the observed radio waves can be treated as
waves rather than as discrete photons. Hence, it is relatively easier to measure both the amplitude and phase of
radio waves, whereas this is not as easily done at shorter wavelengths.
Although some radio waves are produced by astronomical objects in the form of thermal emission, most of the
radio emission that is observed from Earth is seen in the form of synchrotron radiation, which is produced when
electrons oscillate around magnetic fields. Additionally, a number of spectral lines produced by interstellar gas,
notably the hydrogen spectral line at 21 cm, are observable at radio wavelengths. A wide variety of objects are
observable at radio wavelengths, including supernovae, interstellar gas, and active galactic nuclei.
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Infrared astronomy
Infrared astronomy deals with the detection and analysis of infrared radiation (wavelengths longer than red light).
Except at wavelengths close to visible light, infrared radiation is heavily absorbed by the atmosphere, and the
atmosphere produces significant infrared emission. Consequently, infrared observatories have to be located in high,
dry places or in space. The infrared spectrum is useful for studying objects that are too cold to radiate visible light,
such as planets. Longer infrared wavelengths can also penetrate clouds of dust that block visible light, allowing

observation of young stars in molecular clouds and the cores of galaxies. Some molecules radiate strongly in the
infrared. This can be used to study chemistry in space; more specifically it can detect water in comets.
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Optical astronomy

Historically, optical astronomy, also called visible light astronomy, is the oldest form of astronomy. Optical images
were originally drawn by hand. In the late 19th century and most of the 20th century, images were made using
photographic equipment. Modern images are made using digital detectors. Although visible light itself extends
from approximately 4000 A to 7000 A (400 nm to 700 nm), the same equipment used at these wavelengths is also

used to observe some near-ultraviolet and near-infrared radiation.
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Ultraviolet astronomy
Ultraviolet astronomy is generally used to refer to observations at ultraviolet wavelengths between approximately
100A and 3200 A. Light at these wavelengths is absorbed by the Earth's atmosphere, so observations at these
wavelengths must be performed from the upper atmosphere or from space. Ultraviolet astronomy is suited to the
study of thermal radiation and spectral emission lines from hot blue stars that are very bright in this wave band.
This includes the blue stars in other galaxies, which have been the targets of several ultraviolet surveys. Other
objects commonly observed in ultraviolet light include planetary nebulae, supernova remnants, and active galactic
nuclei. However, as ultraviolet light is easily absorbed by interstellar dust, an appropriate adjustment of ultraviolet
measurements is necessary.
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X-ray astronomy
X-ray astronomy is the study of astronomical objects at X-ray wavelengths. Typically, objects emit X-ray radiation as
synchrotron emission (produced by electrons oscillating around magnetic field lines), thermal emission from thin
gases above 107 kelvins, and thermal emission from thick gases above 107 Kelvins. Since X-rays are absorbed by the

Earth's atmosphere, all X-ray observations must be done from high-altitude balloons, rockets, or spacecraft. Notable

X-ray sources include supernova remnants, elliptical galaxies, clusters of galaxies, and active galactic nuclei.
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Gamma-ray astronomy

Gamma ray astronomy is the study of astronomical objects at the shortest wavelengths of the electromagnetic
spectrum. Gamma rays may be observed directly by satellites such as the Compton Gamma Ray Observatory or by
specialized telescopes called atmospheric Cherenkov telescopes. The Cherenkov telescopes do not actually detect
the gamma rays directly but instead detect the flashes of visible light produced when gamma rays are absorbed by
the Earth's atmosphere. Most gamma-ray emitting sources are actually gamma-ray bursts, objects which only
produce gamma radiation for a few milliseconds to thousands of seconds before fading away. Only 10% of gamma-
ray sources are non-transient sources. These steady gamma-ray emitters include neutron stars, and black hole.
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‘ Astrometry and celestial mechanics

One of the oldest fields in astronomy, and in all of science, is the measurement of the positions of celestial objects.
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Historically, accurate knowledge of the positions of the Sun, Moon, planets and stars has been essential in celestial
navigation and in the making of calendars.

Careful measurement of the positions of the planets has led to a solid understanding of gravitational perturbations,
and an ability to determine past and future positions of the planets with great accuracy, a field known as celestial
mechanics. The tracking of near-Earth objects will allow for predictions of close encounters with the Earth.

The measurement of stellar parallax of nearby stars provides a fundamental baseline in the cosmic distance ladder
that is used to measure the scale of the universe. Parallax measurements of nearby stars provide an absolute
baseline for the properties of more distant stars, because their properties can be compared. Measurements of radial
velocity and proper motion show the kinematics of these systems through the Milky Way galaxy. Astrometric
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results are also used to measure the distribution of dark matter in the galaxy.
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‘ Theoretical astronomy

Theoretical astronomers use a wide variety of tools which include analytical models and computational numerical

simulations. Each has some advantages. Analytical models of a process are generally better for giving insight into
the heart of what is going on. Numerical models can reveal the existence of phenomena and effects that would
otherwise not be seen.

Theorists in astronomy endeavor to create theoretical models and figure out the observational consequences of
those models. This helps observers look for data that can refute a model or help in choosing between several
alternate or conflicting models.

Theorists also try to generate or modify models to take into account new data. In the case of an inconsistency, the
general tendency is to try to make minimal modifications to the model to fit the data. In some cases, a large amount
of inconsistent data may lead to total abandonment of a model.

Topics studied by theoretical astronomers include: stellar dynamics and evolution; galaxy formation; large-scale
structure of matter in the Universe; origin of cosmic rays; general relativity and physical cosmology. Astrophysical
relativity serves as a tool to gauge the properties of large scale structures for which gravitation plays a significant
role in physical phenomena and as the basis for black hole physics and the study of gravitational waves.

Some accepted and studied theories and models in astronomy, now included in the Lambda-CDM model are the
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Big Bang, Cosmic inflation, dark matter, and fundamental theories of physics.
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‘ Definition

Astronomy: Astronomy is a natural science that deals with the study of celestial objects (such as stars, planets,

comets, nebulae, star clusters and galaxies) and phenomena that originate outside the Earth's atmosphere (such as
the cosmic background radiation).
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- Astronomy is concerned with the evolution, physics, chemistry, meteorology, and motion of celestial objects, as
well as the formation and development of the Universe.
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Asteroid belt: Asteroids are small Solar System bodies composed mainly of refractory rocky and metallic

minerals. The main asteroid belt occupies the orbit between Mars and Jupiter, between 2.3 AU and 3.3 AU from

the Sun. It is thought to be remnants from the Solar System's formation that failed to coalesce because of the
gravitational interference of Jupiter.
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-The asteroid belt contains tens of thousands, possibly millions, of objects over one kilometre in diameter.
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Centaurs: The centaurs are icy comet-like bodies with a semi-major axis greater than Jupiter and less than

Neptune. The largest known centaur has a diameter of about 250 km.
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- The first centaur discovered has also been classified as comet (95P) since it develops a tail just as comets do when

they approach the Sun.
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Celestial sphere: In astronomy and navigation, the celestial sphere is an imaginary sphere of arbitrarily large
radius, concentric with the Earth and rotating upon the same axis. All objects in the sky can be thought of as
projected upon the celestial sphere. Projected upward from Earth's equator and poles are the celestial equator and
the celestial poles.
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- The celestial sphere is a very practical tool for positional astronomy.
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Comet: A comet is an icy small Solar System body that, when close enough to the Sun, displays a visible coma (a
thin, fuzzy, temporary atmosphere), and sometimes also a tail. These phenomena are both due to the effects of solar

radiation and the solar wind upon the nucleus of the comet. Comet's nuclei are themselves loose collections of ice,

dust, and small rocky particles, ranging from a few hundred meters to tens of kilometers .
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- Comets have been observed since ancient times and have historically been considered bad omens.
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Dwarf planet: A dwarf planet, as defined by the International Astronomical Union (IAU), is a celestial body
orbiting the Sun that is massive enough to be rounded by its own gravity.
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- A dwarf planet has to have sufficient mass to overcome its compressive strength and hydrostatic equilibrium.
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Dwarf galaxy: A dwarf galaxy is a small galaxy composed of up to several billion stars, a small number compared
to our own Milky Way's 200-400 billion stars.
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-The Large Magellanic Cloud, containing over 30 billion stars, is sometimes classified as a dwarf galaxy while
others consider it a full-fledged galaxy going around the Milky Way galaxy.
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Dark matter: In astronomy and cosmology, dark matter is matter that is inferred to exist from gravitational effects
on visible matter and background radiation, but is undetectable by emitted or scattered electromagnetic radiation.
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-Dark matter plays a central role in modeling of structure formation and galaxy evolution, and has measurable
effects on the anisotropies observed in the cosmic microwave background.
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Earth: Earth (1 AU from the Sun) is the largest and densest of the inner planets, the only one known to have
geological activity, and is the only place in the universe where life is known to exist. Its liquid hydrosphere is

unique among the terrestrial planets. Earth's atmosphere is different from those of the other planets because of the
presence of life to contain 21% free oxygen.

5 0L b 5 ol By e (olidsny Cudlad (2815 @ 4 (glojlens L el (315 o) 0 5 S8z 5 05 S5 (e VAU s s 0me
YY) Jolis ol 9529 s d et 97 sl Lo o (S ool e 0l e S poep ol ouds w3l o jo Sl 0925 45 (e
el Sglite Sl S50 92 51 g o1 5enS]
- Earth has one natural satellite, the Moon, the only large satellite of a terrestrial planet in the Solar System.
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Interstellar medium: The interstellar medium is the gas and dust that pervade interstellar space: the matter that
exists between the star systems within a galaxy.
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-Interstellar medium fills interstellar space and blends into the surrounding intergalactic space.
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Jupiter: Jupiter, at 318 Earth masses, is 2.5 times all the mass of all the other planets put together. It is composed
largely of hydrogen and helium. Jupiter's strong internal heat creates a number of semi-permanent features in its
atmosphere, such as cloud bands and the Great Red Spot.
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- Jupiter has 63 known satellites. The four largest, Ganymede, Callisto, lo, and Europa, show similarities to the
terrestrial planets, such as volcanism and internal heating. Ganymede, the largest satellite in the Solar System, is
larger than Mercury.
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Kuiper belt: The Kuiper belt is a great ring of debris similar to the asteroid belt, but composed mainly of ice. It
extends between 30 and 50 AU from the Sun.
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-The Kuiper belt is composed mainly of small Solar System bodies, but many of the largest Kuiper belt objects may

be reclassified as dwarf planets.
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Mercury : Mercury is the innermost and smallest planet in the Solar System, orbiting the Sun once every 87.969

days. The orbit of Mercury has the highest eccentricity of all the Solar System planets, and it has the smallest axial tilt.
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-Mercury completes three rotations about its axis for every two orbits.
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Milky Way Galaxy: The Milky Way Galaxy is the galaxy in which the Solar System is located. The Milky Way is
a barred spiral galaxy that is part of the Local Group of galaxies.
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- The Milky Way Galaxy is one of billions of galaxies in the observable Universe.
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Mars: Mars is the fourth planet from the Sun in the Solar System. It is often described as the "Red Planet", as the
iron oxide on its surface gives it a reddish appearance.
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- Mars is a terrestrial planet with a thin atmosphere, having surface features reminiscent both of the impact craters
of the Moon and the volcanoes, valleys, deserts, and polar ice caps of Earth.
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Neptune: Neptune is the eighth and farthest planet from the Sun in our Solar System. It is the fourth-largest planet
by diameter and the third-largest by mass. Neptune is 17 times the mass of Earth and is slightly more massive than
its near-twin Uranus, which is 15 Earth masses and not as dense.
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- On average, Neptune orbits the Sun at a distance of 30.1 AU, approximately 30 times the Earth-Sun distance.
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Pluto: Pluto, a dwarf planet, is the largest known object in the Kuiper belt. When discovered in 1930, it was
considered to be the ninth planet; this changed in 2006 with the adoption of a formal definition of planet.
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-Upon the discovery of Pluto in 1930, Neptune became the penultimate planet, save for a 20-year period between
1979 and 1999.
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Redshift: Redshift happens when light seen coming from an object is proportionally shifted to appear more red.

Here, the term "redder" refers to what happens when visible light is shifted toward the red end of the visible
spectrum.
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- A special relativistic redshift formula (and its classical approximation) can be used to calculate the redshift of a
nearby object when spacetime is flat; However, many cases such as black holes and Big Bang cosmology require
that redshifts be calculated using general relativity.
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Supernova: A supernova is a stellar explosion that is more energetic than a nova. Supernovae are extremely
luminous and cause a burst of radiation that often outshines an entire galaxy, before fading from view over several
weeks or months. During this short interval a supernova can radiate as much energy as the Sun is expected to emit
over its entire life span.
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- Although no supernova has been observed unquestionably in the Milky Way since 1604, on average supernovae
occur about once every 50 years in a galaxy the size of the Milky Way.
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Solar wind: The solar wind is a stream of charged particles ejected from the upper atmosphere of the Sun. It
mostly consists of electrons and protons with energies usually between 10 and 100 eV. The stream of particles

varies in temperature and speed over time. These particles can escape the Sun's gravity because of their high kinetic
energy and the high temperature of the corona.
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CHAPTER FOUR
(( Atomic Physics))

Atomic physics (or atom physics) is the field of physics that studies atoms as an isolated system of electrons and an
atomic nucleus. It is primarily concerned with the arrangement of electrons around the nucleus and the processes by
which these arrangements change. The term of atomic physics is often associated with nuclear power and nuclear
bombs, due to the synonymous use of atomic and nuclear in standard English. However, physicists distinguish
between atomic physics—which deals with the atom as a system comprising of a nucleus and electrons, and nuclear
physics—which considers atomic nuclei alone.

As with many scientific fields, strict delineation can be highly contrived and atomic physics is often considered in
the wider context of atomic, molecular, and optical physics. Physics research groups are usually so classified.
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Atomic physics always considers atoms in isolation. Atomic models will consist of a single nucleus which may be
surrounded by one or more bound electrons. It is not concerned with the formation of molecules nor does it
examine atoms in a solid state as condensed matter. It is concerned with processes such as ionization and excitation
by photons or collisions with atomic particles. While modelling atoms in isolation may not seem realistic, if one
considers atoms in a gas or plasma then the time-scales for atom-atom interactions are huge in comparison to the
atomic processes that we are concerned with. By this consideration atomic physics provides the underlying theory
in plasma physics and atmospheric physics even though both deal with huge numbers of atoms.
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‘ Electronic configuration

Electrons form notional shells around the nucleus. These are naturally in a ground state but can be excited by the

absorption of energy from light (photons), magnetic fields, or interaction with a colliding particle (typically other
electrons).

Electrons that populate a shell are said to be in a bound state. The energy necessary to remove an electron from its
shell (taking it to infinity) is called the binding energy. Any quantity of energy absorbed by the electron in excess
of this amount is converted to kinetic energy according to the conservation of energy. The atom is said to have
undergone the process of ionization.

In this event the electron absorbs a quantity of energy less than the binding energy, it will transition to an excited
state. After a statistically sufficient quantity of time, an electron in an excited state will undergo a transition to a
lower state. The change in energy between the two energy levels must be accounted for conservation of energy. In
a neutral atom, the system will emit a photon of the difference in energy. However, if the excited atom has been
previously ionized, particularly if one of its inner shell electrons has been removed, a phenomenon known as the
Auger effect may take place where the quantity of energy is transferred to one of the bound electrons causing it to
go into the continuum. This allows one to multiply ionize an atom with a single photon.

There are rather strict selection rules as to the electronic configurations that can be reached by excitation by light,
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however there are no such rules for excitation by collision processes.
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‘ Atomic theory

The majority of fields in physics can be divided between theoretical work and experimental work, and atomic

physics is no exception. It is usually the case, but not always, that progress goes in alternate cycles from an
experimental observation, through to a theoretical explanation followed by some predictions which may or may not
be confirmed by experiment, and so on. Of course, the current state of technology at any given time can put
limitations on what can be achieved experimentally and theoretically so it may take considerable time for theory to
be refined.

One of the earliest steps towards atomic physics was the recognition that matter was composed of atoms, in the
modern sense of the basic unit of a chemical element. This theory was developed by the British chemist and
physicist John Dalton in the 18th century.



98 i sl 315 9 4 5 ity (sl ke Chapter Four: Atomic Physic

The true beginning of atomic physics is marked by the discovery of spectral lines and attempts to describe the
phenomenon, most notably by Joseph von Fraunhofer. The study of these lines led to the Bohr atom model and to
the birth of quantum mechanics. In seeking to explain atomic spectra an entirely new mathematical model of matter
was revealed. As far as atoms and their electron shells were concerned, not only did this yield a better overall
description, i.e. the atomic orbital model, but it also provided a new theoretical basis for chemistry (quantum
chemistry) and spectroscopy.

Since the Second World War, both theoretical and experimental fields have advanced at a rapid pace. This can be
attributed to progress in computing technology which has allowed larger and more sophisticated models of atomic
structure and associated collision processes. Similar technological advances in accelerators, detectors, magnetic
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field generation and lasers have greatly assisted experimental work.
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‘ Definitions

Azimuthal quantum number: The azimuthal quantum number (or orbital angular momentum quantum number)
symbolized as £ is a quantum number for an atomic orbital that determines its orbital angular momentum.
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- The azimuthal quantum number is the second of a set of quantum numbers which describe the unique quantum
state of an electron.
Bohr atomic model: In atomic physics, the Bohr atomic model, devised by Niels Bohr, depicts the atom as a small,
positively charged nucleus surrounded by electrons that travel in circular orbits around the nucleus.
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-The rotation of electron around the nucleus in Bohr model is similar in structure to the solar system, but with
electrostatic forces providing attraction, rather than gravity.
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Bound state: In physics, a bound state is a composite of two or more building blocks (particles or bodies) that
behaves as a single object.
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- In quantum mechanics (where the number of particles is conserved), a bound state is a state in the Hilbert space
that corresponds to two or more particles whose interaction energy is negative, and therefore these particles cannot
be separated unless energy is spent.
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Binding energy: Binding energy is the mechanical energy required to disassemble a whole into separate parts. A
bound system has typically a lower potential energy than its constituent parts; this is what keeps the system together.
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- In bound systems, if the binding energy is removed from the system, it must be subtracted from the

mass of the unbound system, simply because this energy has mass, and if subtracted from the system at
the time it is bound, will result in removal of mass from the system.
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Conservation of energy: The law of conservation of energy is an empirical law of physics, which states that the
total amount of energy in an isolated system remains constant over time.
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- A consequence of conservation of energy law is that energy can neither be created nor destroyed, it can only be

transformed from one state to another; The only thing that can happen to energy in a closed system is that it can
change form, for instance chemical energy can become kinetic energy.
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Excited state: In quantum mechanics an excited state of a system (such as an atom, molecule or nucleus) is any
quantum state of the system that has a higher energy than the ground state.
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- In physics there is a specific technical definition for energy level which is often associated with an atom being

excited to an excited state.
sl Asly 950 g0 43S0l @B Sl Sl Sy oS el SN A 010 ve2g (635151 6l poB (S8 el Supd o -
Excitation: Excitation is an elevation in energy level above an arbitrary baseline energy state.
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- The temperature of a group of particles is indicative of the level of excitation (with the notable exception of
systems the exhibit negative temperature).
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Emission spectra: The emission spectrum of a chemical element or chemical compound is the relative intensity of
each frequency of electromagnetic radiation emitted by the element's atoms or the compound's molecules when
they are returned to a ground state.
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- The emission spectra of molecules can be used in chemical analysis of substances.
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Elementary particles: In particle physics, an elementary particle is a particle not known to have substructure.
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- In the Standard Model, the quarks, leptons, and gauge bosons are elementary particles.
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Ground state: The ground state of a quantum mechanical system is its lowest-energy state; the energy of the
ground state is known as the zero-point energy of the system.
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- The ground state of a quantum field theory is usually called the vacuum state or the vacuum.
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Heisenber g uncertainty principle: In quantum mechanics, the Heisenberg uncertainty principle states that certain

pairs of physical properties, like position and momentum, cannot simultaneously be known to arbitrary precision.

That is, the more precisely one property is measured, the less precisely the other can be measured.
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- According to Heisenberg uncertainty principle, the more you know the position of a particle, the less you can

know about its velocity, and the more you know about the velocity of a particle, the less you can know about its
instantaneous position.
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CHAPTER NINE

((Grammar))

\Progress check

B adentist, Mikeisvery concerned about having healthy teeth. (VF 6l )
1) As 2) Heis 3) That heis 4) Because being

W 2- shewas unawar e that the police ......... her since her arrival. AY 5yl o)
1) would watch 2) has watched 3) was watching 4) had been watching

™ 3- Mrs. Lawson isvery ......... with me at the moment because | helped her clean the garden.

AY & ol o)

1) pleased 2) pleasant 3) please 4) pleasing

T 4- Theuniversity | graduated ......... has sent me a letter. (AY gyl o)
1) by 2) at 3) of 4) from

R_5 ... Jeff studied hard, hedidn’t passthe test. AY (6 ool o)
1) Even if 2) Although 3) However 4) Despite

™ 6-| heard that ......... to Washington D.C in August a bad idea. AY g ool o)
1) gone 2) | went 3)togo 4) if | would go

W™ 7- Tobehonest, ......... to see how he has changed. AY (6 ool o)
1) itisinterested 2) itisinteresting 3) | am interesting 4) | am interested

W™\ 8 Thisbrand of TV isquiteinferior .......... that one. AF 5yl )
1) be 2) over 3) from 4) than

X 9- Small carsare......... lar ge ones, which generally use much more gasoline. AD 5yl o)

1) the most popular of 2) as popular today as 3) the same popul arity 4) as popular as that of

T 10- The habit of skipping breakfast to lose weight actually ......... weight gain. AD 5yl o)
1) encouraging 2) encourages 3) to encourage 4) is encouraged
W™ 11-It'snouse.......... John; | don’t think he'll havethetimeto help us. (A% (5 ool o)

1) to ask 2) asking 3) she asks 4) for asking
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CHAPTER TEN
((Reading Compr ehension))
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Heart attack might happen because the amount of blood the muscles need is very low. This is commonly caused by a
blood, clot blocking an artery in the heart. Heart attacks can be mild or very severe. If you see somebody who has a
pain in his chest, call for medical help immediately, because he may have a heart attack, especially if he smokes a lot.

W™ Example 1: What isthe Main idea of the text?
1) the heart 2) smoking 3) healthy habit 4) heart attack
Wi andl aiS o cuswo heart attack « U8 ale>? 5,50 0 (yio 4w gd o0 4> g0 (SKIMMING) cpio JS a4 KL «F» a5 ifmly M
Al €S 3 ) 5 € g3 4B Gline 4 ol 5 4 4T A e e 5l aslg e (Jg ol | “artery” L “clot” asle slaely (sbine Lo
T Example 2: In which part of the passage we find the relationship between heart attack and smoking?
1) in line 1 2) in line 2 3) in the last line 4) it is not mentioned
2 o=l8 alem g “smoKINg” o iS K us LS, 4 by o Sledlbl oS aseine a5 oad aiwlss Lo 5l sl o «F» a5 dewly M
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For the first years of her life, Helen keller was any other pretty baby in everything. Then a sudden illness destroyed
her sight and hearing for the next seven years. She lived in the world of darkness, without sound of voice. The

person who entered Helen’s life at this age and changed her world, was Anne Sulivan. Miss Sullivan had accepted
a job which seemed impossible, but she helped Helen a lot.

T Example 3: How old was Helen when the disease attacked her?
1) two years old 2) one year old 3) seven years old 4) six years old
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™ Example4: Shelived in theworld of darknessin line 3 means:

1) she liked darkness 2) she hated darkness
3) she was blind 4) she lived in a darkroom
el 5 SO 4 5 a5 ple slias €T a3 il 4|
D)5 o0 Sy S,b Bl e (F oS¢ Lol (¥ B e Sl (Y ble cavgs 1) (S, (Y

iplyP oo Oyl oul Sl B alex o Sl 4 a2 L
aS ol oo ;o SIGht o3ls @ 4z b s 0 o 51 9l e g (oliw 508 ST (g ke = ... @ sudden illness destroyed her sight, ...
o Ll 5l el slasls world of darkness ()6 =) § sl o Lol 4
™ Example 5: Theworld “ accepted” in line 4 could be best replaced by:
1) rejected 2) admitted 3) prevented 4) provided
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1) stated / explicit 2) implied / implicit 3) restated 4) referent 5) main idea

6) inference 7) negative form 8) vocabulary 9) title 10) organization
John likes to go to the mountains on Saturdays. He likes to spend one day a week outside the city. He thinks that
the air in the city is dirty and full of smoke but that in the mountains you get clear, fresh air. “Climbing is also a
very good exercise”. He says “This program is very valuable.” On Saturdays he wakes up very early in the morning
when it is still dark. He usually takes a knapsack full of the things he needs. He often takes canned food, and some
fruit. In winter he also takes some warm clothes with him. John doesn’t like to go to the mountains alone. He
spends most of the day in the mountains. He has lunch there, and after taking a rest, he returns home in the

afternoon. When he comes home, he is very tired. He prefers to take a shower, have a small dinner, and go to bed
early. In the morning of the next day, he is happy and ready to start work.

Stated / Explicit / Questions e SlS g cpiig y ¥ I5u0 =)
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1) The passage (text) statesthat ... 2) It isexplicitly mentioned that, ...

3) Thetext saysthat ... 4) It isstated in the text (passage) that ...

len Lads im0 60Ly5 Sglis sl 95250 (52 0 4251 b lgms 0l3ly (o o5 038 azg5 €XPplicit w¥lpza 4 S5%5nmly sl 2628100
el 00 1SS Ao
T Example 6: Thetext statesthat John ......... .
1) goes swimming on Saturday 2) climbs the mountains on Saturdays
3) climbs the mountains on Fridays 4) goes out every day
cdlae 0,8 aseive (gl SCANNING rww g (v 51 S5 Cails g SKIMMING oS b 4l yie Jgl Jlam a5 4> g5 b «V» a5 ifemly M
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1) It is implied in the text that 2) According to the passage ...
3) The writer implies that ... 4) Which one is (not) implied in the text ...
b swlys oo Jgeome slaakes S B8 e g polrs sloales 4 apled SCAN | 4 3F S35 Implied oVlgw a4  SeSwl lp 169Tob
el 00 oLl Probably L possible may sleesls 5| S a4 SVlga £45 onl g 435 0 Syl a8 axsl avsls implied
W Example 7: Which oneisimplied in the text?
1) John wakes up early morning. 2) John spends most of the day in the mountain.
3) He says climbing is very tiring. 4) He goes to the mountains with his friends.
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W™ Example 8: Why climbing isvaluable for John?
1) It is full of smoke. 2) it is good for his health.
3) The mountain is very clear. 4) They city is very crowded.
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™ Example9: "There" inline6refersto ............ .
1) most of the day 2) mountains 3) lunch in the montain 4) taking a rest
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1) What isthe main idea of the passage? 2) What'sthewriter's purpose?

3) Thetext mainly suggeststhat... . 4) What isthe main topic of the passage?

T Example 10: What is the main |dea of the passage?
1) John is a mountain climber. 2) Eating lunch in the mountain is good.
3) Climbing helps you get healthy. 4) Climbing is possible only on Saturdays.

adl S o o 1y ol (ol axslo oyl 4 iy e a5 llae oS skim |, e main Idea (0 5 o 1y 155810l € a5 gl M
WSS ol € Lol (gonsh laie ay 1) e o 0ad S celwl g Ll wiS o 0 Lal Lol oaul as Ll b ol jo ol o 4y (e 095 5 2
s "it is valuable" John very happy..slsle cul sbe ol codlo slp 60,5055 a5 canl ol e Lol 5 A5 (slows]
S e 0,3l g9540 cued 4 he 1s happy and ready to start work
I nference/l nference Questions bl gledlgw —F
ool cdas o cwl satd laie e 0 pdy) g peliiee SO 4 DYlgt cpl Al a5 e el e 380 ailes aiesls by 5w cpl 4 oSl
ol gblasinl ciaw p oaisS la |y 5 o le ot e 5l b oo S8l 5 blazwl Jlos 4 Y15 4565

1. You can infer from the text............ .

2.The author / writer infers that ...................

™ Example 11: You can infer from thetext that ............

1) John may cut the trees to make fire 2) John never goes out in winter days
3) John likes nature and environment 4) John hates people who smoke cigarette
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T Example 12: Which oneis NOT understood from the passage?

1) John lives in a city. 2) John goes to work on the week days.
3) John might be more than 18. 4) John lives in the country.
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In the winter also takes some warm clothes with him. owleB oo e o 5o
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T Example 13: Theword "canned" in line 7 is equal to:
4) solid 2) very little 3) cooked 1) very much
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T\ Example 14: Which oneisthe best title for this passage?

1) How to climb the mountions. 2) Love of the mountions.
3) Take a trip to the country 4) John is a healthy man.

E=090 0% 1S 1 10 Wb e lgie 0uS Az gl e OlalS 4 0S5 S skim 1, e olore ol gy 36)5T°L.’. «Y» 458 fwly M
el 005 B> (65,90 Az 4O sl (yie A A5 gt Sl 0l Ly g 4Bl dnwg (e j0 a5 il
o g0 s slal 10 09, e 055 w4 |y laais caled yl> a5 ool (yie j0 a5 x> il cpie (ol slp oo Glgie GilgE o €yliunsS 4y Gde»
sl 00 oole] )lS 6‘)‘.’ 9 Sl D9 ywe u.._B) 095 )| 9‘ M‘PGA ).>—‘ ST Sl 005 ).;u‘? 055 o J.;S‘s,o uuL,ol ul> f"'»?"‘?"’ls‘c’
] W.ILM: GO ‘QL> (f d){.,.: LY) aL’jS Lg).n.w ¥ 29 um; LE) d..:ji> Q]
Organization RETI XX PY WA
oS astie e jo 1) cols Dledlbl e walss o Lol DY lgiw aieS oyl

T Example 15: goesto the mountain in all seasons? Which part of the text showsthat John

1) Lines 2 2) Lines 1 3) Lines 3 4) Lines 4
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Modern man, in spite of his superior scientific knowledge, often seems as superstitious as his ancestors. Astrology
half — billion dollar business. Intelligent persons still believe that lines on their palm or the arrangement of tea
leaves in a cup predict the future. Airplanes do not have a row of seats numbered 13, and buildings omit a
thirteenth floor.
Black cats, broken mirrors, and spilt salt create fear and anxiety in many people. And ouija boards continue to be a
popular pastime.
CCONI S - ISV VN IR N o b drd pgmi dlad co (Sl 055 LS olail ay el 0g5 oolall 358 sode juils 3szg b dasxie yludl
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I. Modern man seems as super stitious as his ancestors.
A. Astrology isa half —billion- dollar business.
B. Intelligent persons still believe that lines on their palm or the arrangement of tea leaves in a cup predict
thefuture.
C. Airplanes do not have arow of seats numbered, 13 and buildings omit a thirteenth floor.
D. Black cats, broken mirrors, and split salt create fear and anxiety in many people.
E. Ouijaboards continue to be a popular pastime.
Wl o SBIE 055 5L o5lail 4 sasie oLl I
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From Italian we get such words as balcony, cavalry, miniature, opera, and umbrella. Spanish has given us
mosquito, ranch, cigar, and vanilla. Dutch has provided brandy, golf, measles, and wagon. From Arabic we have
borrowed alcohol, chemistry, magazine, zenith, and zero.
And Persian has loaned us chess, checkers, lemon, paradise, and spinach. It is clear that English is a language that
borrows freely from many sources.
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An octopus appears to be just a huge head with eight long fearful arms. Its head is soft and rubberlike. Its eyes stick
out on stalks so that it can see in all directions.
It mouth is on the underside of its body and has powerful jaws shaped like a beak. The long arms, or tentacles, have
double rows of suckers. These can fasten onto objects with such suction that they cannot be pulled off.
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In certain accidents, if breathing stops, it is possible to save life by artificial respiration. This means that someone
else causes air to enter and leave a person’s lungs. The method of artificial respiration now recommended by the
U.S. Army, the Red Cross , and the Boy Scouts of America is a method of mouth to mouth breathing. First place
the victim face up. Tilt his head back so that his chin is pointing upward. Next, if there is any foreign matter in his
mouth, wipe it out quickly with your fingers. Then, with your right-hand thumb, pull his jaw down to clear his
tongue from the air passage in the back of his mouth. With your left hand pinch his nostrils to prevent the air you
blow into his mouth from escaping through his nose. Now, place your mouth tightly over the victim’s and blow
into his mouth until you see chest rise. Remove your mouth, turn your bead to the side and listen to the outrush of
air that indicates air exchange. Repeat blowing. For an adult, blow vigorously at a rate of about twelve breaths a
minute. For a young child, take relatively shallow breaths, at rate of about twenty a minute.
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Discovery and invention are sometimes confused Essentially, however, they are quite distinct. Discovery is the
finding of something that has always been there, thought its existence or its meaning remained hidden. Invention is
the design of something new to be made from known materials. America, for example, was discovered; the United
states was invented. America has always been there, though its existence was unknown, at least to Europeans, until
navigating explorers found it.

But the United States was a combination of known materials: land, law and people.
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There are two kinds of elephants.. the Arfican and the Indian. The African Elephant is larger and darker , it also has larger

ears and a more sloping forehead. Both can be tamed, but the Indian elephant is more easily trained to do work. When an
African elephant sleeps, it usually stands up, but its Indian cousin usually sleeps lying down.
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The distinction between Newton’s and Einsteins’s ideas about gravitation has sometimes been illustrated by
picturing a little boy playing marbles in a city lot. The ground is very uneven, ridged with bumps and hollows.
An observer in an office ten stories above the street would not the able to see these irregularities in the ground. Noticing
that the marbles appear to avoid some sections of the ground and move toward other sections, he might assume that a
"force"was operating which repelled the marbles from certain spots and attracted them to others. But another observer on
the ground would instantly perceive that the path of the marbles was simply governed by the curvature of the field.In this

analogy Newton is the upstairs observers who imagines a "force" is at work, and Einstein is the observer on the ground,
who has no reason to make such an assumption.
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A pupil is one who is under the close supervision of a teacher, either because of his youth or because of
specialization in some branch of study.In England pupil is used to describe one in school, which means up through
pubic schools such as Eton or Horrow or through the secondary schools. In America pupil is now usually restricted

to one who is in an elementary school. Those called pupils reagardless of age because of their specialization in
some branch of study are designed by the subject they are studying, as art pupils, music pupils,etc.
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Science has been defined as a body of knowledge.But that means about as much as saying that you find all the
works of Shakespear in the dicionary because all the words are there. One of the things which blocked scientific
progress for nearly two thousand years was the idea that the Greeks had the last word for it, that the knowledge
existed.And such knowledge, untested by experiment, could be adapted or interpreted to suit the belifes of the
times, or to confirm to doctrine. A "body of knowledge" unchallenged and unreplenished goes sick and may
become itself superstition---like astrology, which started off as that experience of observsation and reason which

we call astronomy,the charting of the stars in their courses.No; science is not just knowledge; it is knowledge
working for its living, correcting itself, and adding to itself.
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If a supernova (the explosion of a massive star) triggered star formation from dense clouds of gas and dust, and if
the most massive star to be formed from the cloud evolved into a supernova and triggered a new round of star
formation, and so on, then a chain of star-forming regions would result. If many such chains were created in a
differentially rotating galaxy, the distribution of stars would resemble the observed distribution in a spiral galaxy.
This line of reasoning underlies an exciting new theory of spiral-galaxy structure. A computer simulation based on
this theory has reproduced the appearance of many spiral galaxies without assuming an underlying density wave,
the hallmark of the most widely accepted theory of the large-scale structure of spiral galaxies- That theory
maintains that a density wave of spiral form sweeps through the central plane of a galaxy, compressing clouds of
gas and dust, which collapse into stars that form a spiral pattern.

W\ 1- The primary purpose of the passageisto ......... .
1) describe what results when a supernova triggers the creation of chains of star-forming regions.
2) propose a modification in the most widely accepted theory of spiral-galaxy structure
3) describe a new theory of spiral-galaxy structure and contrast it with the most widely accepted theory
4) compare and contrast the roles of clouds of gas and dust in two theories of spiral-galaxy structure

T\ 2- The passage implies that, according to the new theory of spiral-galaxy structure, a spiral galaxy can
be created by supernovas when the supernovasare.......... .

1) distributed in a spiral pattern 2) affected by a density wave of spiral form

3) located in the central plane of a galaxy 4) located in a differentially rotating galaxy

TR 3- Which of thefollowing, if true, would most discredit the new theory as described in the passage?
1) most massive stars formed from supernova explosions are unlikely to evolve into supernovas
2) Chains of star-forming regions like those postulated in the new theory have been observed in the vicinity of
dense clouds of gas and dust
3) Computer simulations of supernovas provide a poor picture of what occurs just before a supernova
explosion
4) A density wave cannot compress clouds of gas and dust to a density high enough to create a star

R 4- Theword "hallmark" in paragraph 2 isclosest in meaningto ......... .

1) proof 2) introduction 3) amazing flaw 4) distinguishing feature

As a matter of common speech, physicists use "how" and "why" like everyone else- and without apology- in
questions that refer uncertain inferences or observations to better established constructs or observations.

W 5 Itisthetruethat ......... :
1) using "how" and "why", physicists make solid inferences, rather than dubious observations
2) to com up with more solid findings, physicists pose "how" or "why" questions in uncertain cases
3) without apology, physicist refer to solid constructs based upon uncertain ones
4) in their speeches, physicist use "how" and "why" questions to construct better inferences.

Perhaps the most striking division in physics is the division between experimentalists, who specialize in the
conduct of experimental measurements and theorists, who are occupied primarily with logical constructions derived
from observations.

™ 6- According tothetext, ......... .

1) experimentalists base upon observations made by the other party

2) theorists feed experimentalists with pure theories

3) experimentalists act independently and come up with novel theories

4) theorists come up with general principles based findings of the other patry

TR 7- Which word in the text means appraisal?

1) conduct 2) measurement 3) construction 4) division
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The best place to get a general answer is a big library. The domains where motion, movements and moves play a
role are rather varied. Already in ancient greece people had the suspicion that all types of motion, as well as other
types of change, are related. It is usual to distinguish at least three categories.

The first category is that of material transport, such as a person walking or a leaf falling from a tree. Transport is
the change of position and orientation of objects. For example, the behavior of people falls into this category.
Another category groups observations such as the dissolution of salt in water, the freezing of water, the putrefaction
of wood, the cooking of food, the cicatrisation of blood and the melting and alloying of metals. These changes of
colour, of brightness, of hardness, of temperature and of other material properties are all transformations.
Transformations are changes not visibly connected with transport. To this category, few ancient thinkers already
added the emission and absorption of light. In the twentieth century, these two effects were proven to be special
cases of transformation, as were the newly discovered appearance and disappearance of matter as observed in the
sun and in radioactivity. Also emotion change, such as change of mood, of expression, of health, of education, and
of character is (mostly) a type of transformation.

T 8- The passage is basically concer ned with presentation of a.......... .
1) definition 2) function description 3) process description 4) partial classification

& 9- Which of thefollowing is not regarded astransport?

1) Falling leaves 2) A boy strolling in a park
3) The way people behave 4) Getting happy after having been gloomy

R 10- Theword "varied" in line 2 isclosest in meaningto ......... .
1) separate 2) diverse 3) changeable 4) ambiguous

™\ 11- Theword " properties’ in line 11 isclosest in meaning to ......... :

1) shapes 2) particles 3) features 4) tendencies
W\ 12- Thephrase " these two effects” in line13refersto ......... :

1) categories of motion. 2) emission and absorption of light.

3) appearance and disappearance of matter 4) changes visibly connected with transport

R 13- The passage is most likely to continue with a discussion of ......... .

1) a third category of motion 2) differences between ancient and present thinkers
3) current ideas about motion 4) rejection of an ancient categorization of motion

Along with length measurement, force measurement (measured in Newtons (N) is likely to become an important
area of nanometrology. The control of probe stiffness and geometry will need to improve if truly quantitative
measurements of suface mechanical properties can be made, particularly when measuring biological and other soft
materials. There is also likely to be an increasing need to accurately measure the elasticity of protein and nucleotide
molecules, to determine bond strength and other properties of the molecules. Currently, there is a large capability
gap in this field. There is a large, and growing, need for force characterization in the pico-to micronewton
(10™? - 10 N) range. Currently, no fully satisfactory techniques are available either for secondary standards or
transfer artifacts, although a few research projects are in progress (NPL and the National Institute for Standards and
Technology (NIST), USA, are both looking at methods based on electrostatic forces). Several groups, mainly
within or sponsored by national laboratories (such as NPL and Warwick University in the UK, and NIST in the
USA), are investigating systems that relate force to electrical properties and so to quantum standards. However, so
far all of them remain experimental and a great deal more work is urgently needed into fundamental and transfer
standards for forces much smaller than millinewtons. Unlike length measurement, there is also a lack of readily
available and applicable force or mass instrumentation with sensitivity adequate for engineering on the nanometer
scale. AFM cantilevers have nanonewton force sensitivity, but their calibration tends to be through indirect
calculation from their dimensions, and batch-to-batch repeatability may be poor. Some nano-indentation
instruments for hardness measurement use micro electromechanical systems (MEMS), with broadly similar
questions over traceability. Thus there is urgent need for research into basic laboratory and industrial nanoforce
instrumentation alongside that for standards.
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W 14- Which of the following is TRUE according to the passage?

1) The control of probe stiffness is not currently developed enough for highly precise quantitative
measurement of surface mechanical properties.

2) Force measurement is a more important area in nanotechnology than length measurement.

3) Probe stiffness depends on the quantitative measurement of surface mechanical properties.

4) The elasticity of protein and nucleotide molecules is determined by its bond strength with other molecules.

W\ 15- Thewords 'thisfield' in line 6 mainly refersto theelement of ......... in the previous sentence.
1) 'elasticity’ 2) 'measurement’ 3) 'accuracy' 4) 'bond strength'

R 16- It isstated in the passagethat ......... .

1) force characterization in the pico-to micronewton range has grown considerably in recent years.

2) research is in progress at Warwick University in the UK on systems that relate force to quantum standards
3) there are several efficient techniques currently available for secondary standards and transfer artifacts.

4) NPL and NIST have developed electrostatic forces based on advanced measurement methods.

W\ 17- The passage mentionsthat ......... .
1) there is little need in engineering today to force or mass instrumentation on the nano-metre scale.
2) the nanonewton force sensitivity of AFM cantilevers is not developed enough due to their calibration.
3) we need much more work on fundamental and transfer standards for forces smaller than millinewtons
4) micro electromechanical systems are widely used with nano-indentation instruments for hardness
measurement.
W\ 18- Theword 'readily’ in line 14 isalmost the same astheword ......... .
1) 'easily’ 2) 'experimentally’ 3) 'proven’ 4) 'technically'
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The line of reasoning underlies an exciting new theory of spiral — galaxy structure — of the exciting new theory of

spiral- galaxy structure- of the most widely accepted theory of the large — scale structure of spiral galaxies.
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If many such chains were created in a differentially rotating galaxy, the distribution of stars would resemble the
observed distribution in a spiral galaxy.
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The most massive star to be formed the cloud evolved into a supernova and triggered a new round of star
formation.
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The prospect of producing black holes on Earth may strike some as foll . How do we know that they would safely
decay, as Hawking predicted, instead of continuing to grow, eventually consuming the entire planet? At first
glance, this seems like a serious concern, especially given that some details of Hawking's original argument may be
incorrect- specifically the-claim that information is destroyed in black holes. But it turns out that general quantum
reasoning implies that microscopic black holes cannot be stable and therefore are safe. Concentrations of mass
energy, such as elementary particles, are stable only if a conservation law forbids their decay; examples include the
conservation of electric charge and of baryon number (which, unless it is somehow violated, assures the stability of
protons). There is no such conservation law to stabilize a small black hole. In quantum theory, anything not
expressly forbidden is compulsory, so small black holes will rapidly decay, in accord with the second law of
thermodynamics.

Indeed, an empirical argument corroborates that black hole factories would pose no danger. High-energy collisions
such as those at the LHC have already taken place-for example, in the early universe and even now, when
sufficiently high energy cosmic rays hit our atmosphere. So if collisions at LHC energies can make black holes,
nature has already been harmlessly producing them right over our heads. Early estimates by Giddings and Thomas
indicated that the highest-energy cosmic rays-protons or heavier atomic nuclear with energies of up to 10° TeV
could produce as many as 100 black holes in the atmosphere a year.

TR 19- What does the passage mainly discuss?

1) Why black holes are harmless 2) Creating black holes on Earth
3) The threat black holes pose to our planet 4) How black holes might consume the whole earth

T\ 20- What does the author mean by " this" in line 3?

1) The fact that black holes would decay

2) The Earth being consumed by black hole produced on it

3) The prospect of producing black holes on Earth as being folly

4) Mistakes likely to occur in the process of creating black holes on Earth

T 21- The author statesthat the claim to the effect that information is destroyed in black holesis......... .
1) likely to erroneous 2) a matter of concern
3) in need of more evidence for verification 4) now as original as it was first initiated by Hawking
T\ 22- According paragraph 1, black holes can be predicted to be safeif ......... .
1) there are concentrations of mass energy 2) Hawkins's original argument is incorrect
3) they are not subject to change once produced 4) general quantum reasoning is valid
R 23- Concentrations of mass energy are not decayed if ......... .

1) some conservation law concerning it does exist

2) examples such as the conservation of electric charge and of baryon number can be found

3) no conservation law can account for it

4) concentrations of mass energy, such as elementary particles, can be observed in the universe

W\ 24- Theinformation in paragraph 2 ......... the main point in paragraph 1?
1) rejects 2) casts doubts on 3) modifies 4) supports
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W 25- All of the following are true about black holes, as they are explained in paragraph 2, EXCEPT that

1) are impossible to occur in the universe nowadays

2) can be created due to collision at LHC energies

3) are not hazardous if produced under factory-like circumstances
4) form any where-but in the Earth's atmosphere
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The prospect of producing black holes on Earth ........ But it turn out that general quantum reasoning implies that

microscope black holes cannot be stable and therefore are safe (harmless).
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Concentrations of mass energy, such as elementary particles are stable only if a conservation law forbids their decay.
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Some things never change. Physicists call them the constants of nature. Such quantities as the velocity of light, c,
Newton's constant of gravitas on, G, and the mass of the electron, m,, are assumed to be the same at all places and
time in the universe. They form the scaffolding around which the theories of physics are erected, and they define
the fabric of our universe. Physics has progressed by making ever more accurate measurements of their values.

And yet, remarkably, no one has ever successfully predicted or explained any of the constants. Physicists have no
idea why they take the special numerical values that they do. In SI units, ¢ is 299,792,458; G is 6.673x10'!; and m.
is 9.10938188x107'; numbers that follow no discernible pattern. The only thread running through the values is that
if many of them were even slightly different, complex atomic structures such as living beings would not be
possible. The desire to explain the constants has been one of the driving forces behind efforts to develop a
complete unified description of nature, or "theory of everything".

Physicists have hoped that such a theory would show that each of the constants of nature could have only one
logically possible value. It would reveal an underlying order to the seeming arbitrariness of nature.

TR 26- What does the first paragraph mainly discuss?

1) The progress in the field of physics

2) The way to measure the constants of nature

3) The significance of the constants of nature

4) Physicist's definition of the structure of the universe

W\ 27- Thefirst linein paragraph 2 ......... .

1) provides evidence in favor of an earlier stated hypothesis

2) is an expression of surprise

3) is an attempt to depict our rudimentary knowledge of physics

4) questions the fictions of "constants" as the scaffolding around which the theories of physics are erected
T\ 28- According to Paragraph 2, human beings would not come into existenceif ......... :

1) complex atomic structures did not evolve 2) the ¢, G and m, values were a bit different

3) the constants had no numerical values 4) many of the values mentioned were similar
R 29- Theword "arbitrariness' in line 15 isclosest in meaningto ......... .

1) vastness 2) complexity 3) wastefulness 4) randomness
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Srme things never change. Physicists call them the constant of nature.
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In S.I units, C is 299, 792, 458; G is 6.673 xlO_“; and M, is g. 10938188><10_31, numbers that follow

discernible Pattern. The only thread running through the Values is that if many of them were even slightly (a bit)
different , complex atomic structures such as living beings would not be possible.
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. Exam (1) &4

[ I[tem number : (15) Level: (A) ]

PASSAGE 1:

Each advance in microscopic technique has provided scientists with new perspectives on the function of living
organisms and nature of matter itself. The invention of the visible-light microscopes late in the sixteen century
introduced a previously unknown realm of single — celled plants and animals. In the twentieth century, electron
microscopes have provided direct views of viruses and minuscule surface structures. Now another type of
microscopes, one that utilizes X ray rather than the light or electrons, offers a different way of examining tiny
details; it should extend human perception still farther into the natural world.

The dream of building an x-ray microscope dates to 1895 but its development halted in 1940’s because of the fast
improvement in the development at electron microscope. In recent years, however, there was a great advance in the
development of new sources of x-ray illumination. As a result, the brightness available today is millions of times
that of x-ray tubes which were the only available source of soft x-rays.

T 1-What does the passage mainly discuss?

1) The detail seen through a microscope 2) Source of illumination for microscope
3) A new kind of microscope 4) Outdated microscopic techniques

T 2- According to the passage, the invention of visible — light micr oscope allowed scientiststo ......... .

1) seevirtues directly.

2) develop the electron microscope later on.

3) understand more about the distribution of the chemical elements.

4) discover single - celled plants and animals that have never seen before.

¥\ 3- Theword "minuscule" in paragraph 1isclosest in meaning to
1) circular 2) dangerous 3) complex 4) tiny
B 4-Why does the author mention the visible light microscope in thefirst paragraph?

1) to begin adiscussion of 16th century discoveries.

2) to put the x-ray microscope into a historical perspective.
3) to show how limited its uses are.

4) to explain how it functioned.

W 5- Why did it take so long to develop x-ray micr oscope?

1) Funds for research were insufficient.

2) The source of illumination was not brighter enough until recent.
3) Materials used to manufacture x-ray tubes were difficult to obtain.
4) x-ray microscope were too complicated to operate

PASSAGE 2:

Speech enhancement aims at improving the performance of speech communication systems in noisy environments.
Speech enhancement may be applied, for example, to a mobile radio communication system, a speech recognition
system, a set of low quality recordings, or to improve the performance of aids for the hearing impaired. The
interference source may be a wide-band noise in the form of a white or colored noise, a periodic signal such asin
hum noise, room reverberations, or it can take the form of fading noise. The first two examples represent additive
noise sources, while the other two examples represent convolutional and multiplicative noise sources, respectively.
The speech signal may be simultaneously attacked by more than one noise source.
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There are two principal perceptual criteriafor measuring the performance of a speech enhancement system.

The quality of the enhanced signal measures its clarity, distorted nature, and the level of residua noise in that
signal. The quality is a subjective measure that is indicative of the extent to which the listener is comfortable with
the enhanced signal. The second criterion measures the intelligibility of the enhanced signal. This is an objective
measure which provides the percentage of words that could be correctly identified by listeners. The words in this
test need not be meaningful. The two performance measures are not correlated. A signal may have good quality and
poor intelligibility and vice versa. Most speech enhancement systems improve the quality of the signa at the
expense of reducing itsintelligibility. Listeners can usually extract more information from a noisy signal than from
the enhanced signal by careful listening to the signal. This is obvious from the data processing theorem of
information theory. Listeners, however, experience fatigue over extended listening sessions, a fact that results in
reduced intelligibility of the noisy signal. In such situations, the intelligibility of the enhanced signal may be higher
than that of the noisy signal. Less effort would usually be required from the listener to decode portions of the
enhanced signal that correspond to high signal to noise ratio segments of the noisy signal.

R 6- What isthe aim of speech enhancement in low quality recordings?

1) Improving the performance of recordings.

2) Eliminating interference source in noisy environments.

3) Decreasing signal to noise ratio segments of the noisy signal
4) All of the above

T 7- According to the above passage, when someone speaks in a room his speech may be contaminated by

veee NOISE
1) additive 2) convolutiona 3) multiplicative 4) subtractive

T\ 8- What does the author mean by subjective measur e?

1) Different listeners may report different amount of enhancement.
2) This criterion can be subjected to many tests.

3) This measure indicates percentage of the voice enhancement.

4) This criterion comforts the listener with the enhanced signal.

T 9- Quality and intelligibility are not correlated. It means........... .
1) when quality increases, intelligibility should decrease.
2) quality and intelligibility are contradicted with each other
3) asigna with good quality has poor intelligibility
4) there is no relationship between quality and intelligibility.

T 10- When intelligibility of the enhanced signal may be higher than the noisy signal?

1) In the case that more effort be required from the listener to decode.
2) When signal to noiseratio islow.

3) During long listening sessions

4) When the listener isfresh

PASSAGE 3:

With the proliferation of electronic loads such as computers, the incidence of power quality-related problems is
growing. As aresult, the uninterruptible power supply (UPS) market has grown significantly in the last few years.
The primary purpose of a UPS is to provide conditioned, continuous power integration to its load. Another UPS
function that is of growing importance in today’s market is system integration, or the ability to communicate over a
network to facilitate the monitoring and orderly shutdown of loads.
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A UPS provides continuous, regulated power to its load, under all conditions of the utility power line. Unlike other
types of power conditioning equipment, a UPS provides power during outages. Typically, a UPS will provide
backup power for 10 or 15 min, athough longer times are possible with large battery strings or a DC generator. A
UPS will aso correct for high-voltage low-voltage events, known as surges and sags. This regulation is provided
either electronically or by atapped transformer or a ferroresonant transformer.

Norma mode, or line-to-line, transients are prevented from reaching the load. This is accomplished either with
filter components, or in a double conversion UPS, by converting the AC to DC and then back to AC. Thereis quite
some variation in the ability of UPS systems to protect the load from common mode transient protection. The best
common mode transient suppression is achieved with an isolation transformer. Some UPSs have isolation
transformers and some do not.

The industrial electronic environment is very similar to the typical office LAN/WAN environment when it comes
to using a UPS to provide power protection for industrial-grade PCs, PLCs and other equipment that make use of
any form of microprocessor control.

The fact that a UPS only provides a finite amount of battery backup during an extended power outage should
encourage us to take certain precautions to prevent the corruption and loss of data once the UPS reaches a point
where it can no longer support the load equipment.

T 11- UPS market has grown significantly because......... .
1) of the load's proliferation 2) power quality is growing
3) of increasing demand for electronic load 4) of the need for computers
& 12- Which of thefollowing is Not a function of UPS?
1) monitoring and orderly shutting down of loads. 2) preventing transient events from reaching the load.
3) providing continuous and regul ated power. 4) communicating over a network.
™\ 13- Surges and sags event can becorrected by ......... :

1) not only tapped transformer but ferroresonant transformer.
2) both tapped transformer and electronically.

3) neither electronically nor with ferroresonant transformer.
4) none of the above choices.

W™ 14- Thefollowing statementsin the above passage ar e Synonyms except ........ .

1) proliferation 2) prevent 3) preclude 4) suppress
T 15- Which of the following mostly needsisolation transfor mer ?

1) anywhere needs regulated power 2) safety agency

3) industrial electronic environment 4) LAN/WAN environment
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