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

I- Those who fail to --

- with the law will be fined.

1) obstruct 2) comply 3) trigger 4) resolve

2- A comfract can be by agreement of the parties involved.
1) terminated 2) collapsed 3) disembarked 4) declined

3- Over a period of years, the - of the drug in the body will damage the nervous
system.
1) subordination 2) compensation 3) accumulation 4) allocation

4- Firefighters needed modern breathing to enter the burning house.
1) infrastructure 2) criterion 3) apparatus 4) survival

5- Adults, by ————— of their greater experience, are able to reason about more things
than adolescents can.
1) analogy 2) vision 3) sphere 4) virtue

6- The tourist industry requires that the country’s cultural -- be made more
accessible.
1) integrity 2) asset 3) flaw 4) mode

7- This car design makes the -————— use of the available space and so is better than the
previous one.
1) contemporary 2) neutral 3) emergent 4) optimal

8- They made a very —-——--- decision, i.e. there was no common agreement on it, so they
have since regretted it.
1) controversial 2) eventual 3) successive 4) diverse

9- The evidence is detailed enough to the author’s conclusion.
1) intensify 2) incline 3) comprise 4) sustain

10- The audience listened as the seientist on her new theory.
1) accompanied 2) expounded 3) committed 4) conceived
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PART B: Grammar

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

Supercomputers are the largest, fastest, and most powerful computers. There are only a few
hundred of them in the world. They consist of several processors, (11) == can work on a
different part of a task (12} -—-------- same time and at the rate of millions of instructions (13) —
- second. They are used for extremely complicated calculations. Weather forecasting,
where a mass of data has (14) ---------- quickly, is a good example of where a supercomputer
can be helpful. Data on temperature, pressure, wind speed and direction, rainfall, and cloud
cover is collected from (15) - sites, and the computer sorts it, compares it with data in
its memory, and makes predictions.

11-1) each of those 2) which each 3) each of which 4) that each
12- 1) for the 2) for 3) at the 4) at
13-1) via 2) per 3) at 4)in
14-1) to be processed  2) processed 3) being processed 4) to process
15- 1) the large number of 2) great number

3) large number 4) a large number of

PA.R : Reaig Eprsnn

Directions: Read the following three passages and answer the questions by
| choosing the best choice (1), (2), (3), or (4). Then mark the correct choice on
| your answer sheet.

Passage I:

Measurements with mass spectrometers are the principal source of our modern, highly
accurate information about the mass and natural distribution of isotopes. The modern mass
spectrometer is a direct deseendant of the gas-discharge tube in which Goldstein studied canal
rays.

In a_mass spectrometer, positive ions (most having +1 charge) are produced from the
substance being studied under vacuum in the gas phase. The positive ion beam is lined up
(“collimated’”) by a slit system and accelerated by an electrical field of variable strength. The
ions then pass through a magnetic field of variable strength that is perpendicular to their path.
This force deflects the ions into curved paths. How far the path of an ion is deflected depends
upon its mass-to-charge ratio: ions with the smallest mass are deflected the most. As aresult,
the beam of positive ions is spread out according to the mass-to-charge ratio of the ions.
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The spectrum can be recorded in a photograph; the instrument that produees such a record is
called a mass spectrograph. The locations of the lines show the relative masses of the jons and
the intensities of the lines show the relative numbers, or abundances, of ions of each mass.

16- According to the passage, the extent of deflection of each ion depends upon its ..........
1) speed 2) charge 3) mass/charge 4) mass

17- In a mass spectrometer, the ions are ...........
1) produced from the substance in the solid phase

2) directly fed into the instrument
3) produced by electrolysis
4) produced from the substance in the gas phase
18- In 2 mass spectrometer, the positive ions should first be ..........
1) quenched by an electric field 2) limed up by a slit system
3} accelerated 4) deflected
19- In a mass spectrum, the abundances of ions are shown by ..........
1) masses of the ions 2) intensities of the lines
3) locations of the lines 4) mass-to-charge ratio
20- In a mass spectrometer, the magnetic field ..........

1) is necessary to keep the ions in a straight line, before reaching a photographic plate
2) is applied to the ions before the electric field

3) is applied perpendicular to the paths of ions

4) has a fixed strength

Passage I1:

Laser is an acronym for light amplification by stimulated emission of radiation. It is a
special type of emission that involves either atoms or molecules. Since the discovery of laser in
1960 it has been used in numerous systems designed to operate in the gas liguid and solid
states. These systems emit radiation with wavelengths ranging from infrared through visible
and UV. The advent of laser has truly revolutionized science, medicine, and technology.

Ruby laser was the first known laser. Ruby is a deep-red mineral containing corundum,

Al, 0, ,in which some of the AI’* ions have been replaced by Cr>* ions. A flashlamp is used

to excite the chromium atoms to a higher energy level. The excited atoms are unstable, so at a
given instant some of them will return to the ground state by emitting a photon in the red
region of the spectrum. The photon bounces back and forth many times between mirrors at
opposite ends of the laser tube. This photon can stimulate the emission of photons of exactly
the same wavelength from other excited chromium atoms; these photons in turn can stimulate
the emission of more photons, and so on. Because the light waves are in phase — that is, their
maxima and minima coincide— the photons enhance one another, increasing their power with
each passage between the mirrors. One of the mirrors is only partially reflecting, so that when
the light reaches a certain intensity it emerges from the mirror as a laser beam. Depending on
the mode of operation, the laser light may be emitted in pulses (as in the ruby laser case) or in
CONtINUOUS Waves.
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Laser light is characterized by three properties: It is intense, it has precisely known
wavelength and hence energy, and it is coherent. By coherent we mean that the light waves are
all in phase.

21-1In the case of Ruby laser which choice is incorrect?

1) It covers a range of wavelengths. 2) It has a known energy.
3) It is coherent. 4) It has an intense color.
22- Stimulated emission in Ruby laser is caused by ......... =

1) increased vibrations of Cr™" ions
2) displacement of Cr" " ion in the corundum lattice
3) oxidation of Cr"" to a higher state

4) excitation of electron in Cr*

23- Which statement is incorrect in the case of Ruby laser?
1) Laser beam has light waves of different maxima and minima.
2) It has a partially reflecting mirror.
3) Laser light is emitted in pulses.
4) It is the first known laser.

24-To increase the power of laser beam in Ruby laser, photons are ............
1) raised to a higher energy by changing the input of the lamp
2) raised to a higher temperature
3) bounced back and forth many times between mirrors
4) emitted in continuous waves

25- Which choice is incorrect?

Laser systems emit radiation in ranges which include .........
1y UV 2) X-tays 3) infrared 4) visibility
Passage I11:

Nitric oxide (NO), the simplest nitrogen oxide, is an odd-electron molecule, and therefore it is
paramagnetic. A colorless gas (boiling point: —152°C ), NO can be prepared in the laboratory
by reacting sodium nitrite ( NaNO, ) with a reducing agent such as Fe?* in an acidic medium.

Environmeéntal sources of mitric oxide include the burning of fossil fuels containing mitrogen
compounds and the reaction between nitrogen and oxygen inside the automobile engine at high
temperatures. Lightning also contributes to the atmospheric concentration of NO. Exposed to
air, nitric oxide quickly forms brown nitrogen dioxide gas: Nitrogen dioxide is a major
component of smog.
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About ten years ago scientists studying muscle relaxation discovered that our bodies produce
nitric oxide for use as a neurowansmitter. (A neurotransmitter is a small molecule that serves to
facilitate cell-to-cell communications.) Since then, it has been detected in at least a dozen cell
types in various parts of the body. Cells in the brain, the liver, the pancreas, the gastrointestinal
tract, and the blood vessels can synthesize nitric oxide. This molecule alse functions as a
cellular toxin to kill harmful bacteria. And that’s not all: In 1996 is was reported that NO binds
to hemoglobin, the oxygen-carrying protein in the blood. No doubt it helps to regulate blood
pressure.

The discovery of the biological role of nitric oxide has shed light en how nitroglycerin
(C4H;N;0Og ) works as a drug. Nitroglycerin tablets are commonly prescribed for heart

patients to relieve the pain (angina pectoris) caused by a brief interference in the flow of blood
to the heart. It is now believed that nitroglycerin produces nitric oxide, which causes the
muscles to relax and allows the arteries to dilate.

That NO evolved as a messenger molecule is entirely appropriate. Nitric esade is small and so
can diffuse quickly from cell to cell. It is a stable molecule but under certain circumstances it is
highly reactive, which accounts for its protective function. The enzyme that brings about
muscle relaxation contains iron for which nitric oxide has a high affinity. It is the binding of
MO to the iron that activates the enzyme. Nevertheless, in the cell, where biological effectors

are typically very large molecules, the pervasive effects of one of the smallest known
molecules are unprecedented.

26- Which statement is incorrect about the environmental source of nitric oxide?
1) Reaction of N, and O, inside the automobile engine

2) Burning of fossil fuels containing nifrogen compounds
3) Lightning
4) Reaction of sodium nitrite and iron sulfate
27- Which cheice is not true about the function of NO in the body?
1) Dilation of the artenes 2) Neurotransmitter
3) Cellular toxin 4) Oxygen carier
28- Cells in which part of the body do not synthesize nitric oxide?
1) Blood vessels 2y Pancreas 3) Liver 4) Lunges
29- Nitroglycerin which is prescribed for heart patients helps to ............
1) increase the amount of hemoglobin
2) relieve angina
3) increase the amount of O, in the blood
4) inhibit muscle relaxation
30- The enzyme that brings about muscle relaxation is activated by ..........
1) binding of nitric oxideto iron in the enzyme2) oxidation in the presence of NO
3) removing oxygen from nitric oxide 4) reduction in the presence of NO
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