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i Reading Comprehension :
| Direction: Read the following eight passages and answer the questions by choosing

| the best choice among (1), (2), (3), or (4). Then mark the correct choice on y

our
\lanswer sheet.

Passage 1:
Electricity’s green roots run deep, starting with one of its earliest applications: the

incandescent lamp. The lamp was a welcome advance, and not just for its light. In 1893,

architect Frank T. Lent described electric incandescent light as “the acme of all methods of

lighting... never impairing the air in a room.” Electric light was a clean, safe alternative to the

gas that was being used to light businesses and homes. Gas was sooty, consumed oxygen, and

released carbonic acid into the air, damaging books, curtains, and carpets.

“Smoke, ashes, and cinders are unknown because electricity is used now for which formerly

fires had to be built,” novelist Solomon Schindler wrote in 1894. That was not entirely true;

coal-fired stations still generated most of the electricity. Although generating power centrally

back then does not qualify as greem by today’s standards, it was less harmful to the

environment that the scores of dispersed coal-burning furnaces would have been. In the 19"

century, factories were clustered in cities, instead-as nowadays-outside of them, so clean

power sources were a civic necessity. Steam replaced water power as the primary source of

energy used by industries in the United States and Europe, and that resulted in grimy, smoke-

shrouded cities.

Why was an incandescent lamp considered to be Green in the early days of electricity?

1) Because the lamp was the acme of lighting technology.

2) Because the new lamp consumed oxygen and carbonic acid.

3) Because Gas lamp soot tarnished curtains, books and carpets.

4) Because the lamp replaced lighting methods that polluted living areas.

It can be deduced from the text that —--=-—v- 5

1) Grimy and smoke-shrouded cities are unknown to well developed countries

2) Nowadays smoke, ashes and cinders are unknown because electricity has replaced them

3) Electricity generation was not necessarily Green given the fact that it is generated by coal-fired

stations.

4) A century ago factories were dispersed out of the cities but nowadays they are in central urban
areas

Passage 2:

The High Electron Mobility Transistor or HEMT is a form of field effect transistor (FET)
that is used to provide very high levels of performance at microwave frequencies. It offers a
combination of low noise figure combined with the ability to operate at microwave
frequencies. The key element within a HEMT is the pn junction that it uses. It is known as
hetero-junction and consists of a junction that uses different the materials on either side. The
most common materials used are aluminium gallium arsenide (ALGaAs) and gallium
arsenide (GaAs). Gallium arsenide is generally used because it provides a high level of
electron mobility which is crucial to the operation of the device. On the other hand Silicon has
a much lower level of electron mobility and that is why it is never used in a HEMT. There are

a variety of different structures that can be used within a HEMT. However, they all basically
use the same maaufacturing processes.

An HEMT transistors offers -----—--- 8

1) low noise 2) high power

3) operate at microwave frequency Hl1&2

Gallium arsenide is generally used in a HEMT transistor since --—------ 5

1) it can not form a pn gunction 2) it has a high level of electron mobility

3) it has a low level of electron mobility 4) Si has a high level of electron mobility
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Passage 3

For fault-finding you must have at least a multimeter, either analogue or digital. An
oscilloscope is not absolutely essential but you will find yourself very restricted without one.
It’s like trying to repair a car while wearing a blindfold. For audio equipment, a signal source
is needed. Clearly a function generator is useful but simpler and cheaper alternatives work
well in most cases. You only need a fixed frequency source, say 400 or 1000Hz sine or square
wave. For cassette recorders a tape with a constant 400Hz wave recorded on both channels is
adequate for most fault-finding. However, for checking playback levels and frequency
response and aligning the tape head, proper test tapes, which are expensive, are required. For
serious work, a collection of test leads and audio connectors is essential. Most modern audio
equipments use Phono sockets so it’s worthwile investing in cables witch terminate in phono
pugs. For other types of sockets, adaptors are available.

What is a less complicated and less expensive alternative for a function generator?

1) Signal source. 2) A fixed source.

3) Audio equipments. 4) Fault-finding test tapes.

What are phono sockets associated with?

1) Adaptors. 2) Tests leading to audio connectors.
3) Cables which lead to phono plugs. 4) All of the above.

Passage 4

Industrial automation spans a huge spectrum of complexity in terms of both the physical
structures of machines and the tasks that they perform. This has led to an equally wide range
of control system hardware and software building blocks. The general lack of standardization
between different control system components makes industrial control systems difficult to
maintain, modify and integrate. This has encouraged users to go to a single vendor for all
their machine control needs in order to minimize such problems. The dominance of closed,
vendor specific solutions have generally resulted in stagnation rather than innovation and
improvement in control systems.

Which of the following does the author NOT list as a characteristic of “industrial automation”
that would result in difficulties in control systems?

1) Novelty. 2) Complicacy.

3) Lack of uniformity in parts. 4) Difficulty in making changes.

There is information in the passage to support which of the following conclusions?

1) The vendor dependency has slowed down enhancement in control systems quality

2) The adoption of better design approaches is severely handicapped due to lack of knowledge

3) The components are usually selected on a performance basis rather than vendor dependency.

4) The machines consisting of suitable combinations of system hardware and software are easier to
improve.

Passage §

The MASSPOWER project and its development represents a future model for how power
generation projects may be put together in the new competitive energy arena in the United
States and in many countries throughout the world. Gone are the days when electric utilities
built large central generation stations on a cost-of-service basis as the only alternative to
providing electric power and gone also are the early days of cogeneration when thinly
capitalized entrepreneurs obtained power contracts while working out of their suitcases. The
advent of formal competitive bidding programs as the way of supplying new electric power
has expedited the maturing of the non-utility power generation industry. The survivors of the
inevitable consolidation we are currently witnessing, will need to take considerable market
and financial risk before reasonable assurance can be obtained about a project’s success.
MASSPOWER was one of the first projects to be developed in this new climate and to have
such a significant amount of development capital put at risk. Understanding its (_le\"elopment
process can help us understand what it will take to be successful at profitably building power
plants in the future.
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The author believes that those interested in the Masspower project --—-—--,
1) have accepted its financial risk
2) do not fully understand its difficulties
3) are thinking of finding way to ensure its success before building power plants
4) have accepted that power generation based on cost of service is a good alternative to Masspower
generation

The passage provides information that would answer all of the following question EXCEPT --

1) what is considered on inviting program?
2) what does the author think of large central power stations?
3) does Masspower project present a positive competitive energy activity?

4) does the author suggest the Masspower project as the only alternative to providing electric
power?

We may conclude from the passage that --
1) the project initially conceived should be centered around important factors

2) masspower project will be of little saccess unless profitable power plants are developed

3) if all the details of the development process are digested, the Masspower project can be a saccess
4) the entrepreneurs should have the required knowledge and skills to plan inproved strategies

Passage 6

The beauty of three-dimensional graphics packages used by engineers and scientists is that
viewer can not only see an image in depth from different angles but can also manipulate it
with software. The resolution of the image, however, is limited to the resolution of the
graphics program, or of the screem on which the graphics are viewed, which is typically
megapixels at most. Holograms, on the other hand, can contain terapixels of data and are
inherently 3-D. But because these holographic images are fixed in the holographic film, the
viewer cannot manipulate the image or interact with it, except to view it from different angles.
But now, a research group at the Bauhaus University in Weimar, Germany, has developed a
method for combining the interactivity of computer graphics with the data richness of the
hologram by superimposing the holographic image and the 3-D graphics image. To
understand how the Bauhaus University’s method works, consider how a hologram is made
and how it re-creates a 3-D image of an object. To make a hologram, laser light is split into
two light waves that are initially in phase. One of waves illuminates the object to be imaged,
and the light reflected from the object travels to a holographic film. The second light wave,
the reference wave, falls directly onto the film. Because the distance that the first light wave
travels varies according to where it strikes the object, it will generally arrive at the film out of
phase with the reference wave. The amount by which it is out of phase depends precisely on
where it strikes the object.

The two-out-of phase light waves create an interference pattern on the film. And this
interference pattern contains all of the information needed to re-create a high-resolution
image of the object when a third light wave strikes the hologram at the same angle as the
reference wave that helped to create it. In most holograms, white light, typically from a
halogen bulb, rather than laser light, is used to re-create the image. To create the
superposition of the two images, Bauhaus University researchers mainly use three pieces of
equipment: an autostereoscopic display, which allows viewing of 3-D graphics without the use
of special glasses: a white-light hologram; and a digital projector, such as one used to display
presentations stored on a computer onto a large screen.

The autostereoscopic display shows images of 3-D graphics through a plastic sheet of tiny
lenses that direct a different image to each eye. The holographic film is directly attached to
the front of the display screen. When the digital projector illuminates the hologram, the re-
created 3-D images from the hologram and the display appear to the viewer in the same
volume of space. The power of the technique comes from the ability to control the direction
and intensity of the light from the digital projector, and thus to control which parts of the
hologram are re-created and which are not.
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What is the difference between a 3-D image and a helographic image?
1) The former image is limited to the graphics program while the latter is interactive
2) A 3-D image is limited in resolution while a holographic image can contain terapixels of data.

3) In the former the image has depth and can be manipulated with the help of a software while in
the latter the image is fixed

4) All of the above

What has the research group at Bauhaus University achieved? A Method —-—-mm-
1) to recreate a 3-D image of an object

2) to manipulate the holographic image

3) for combining the interactivity of computer graphics

4) to superimpose the holographic image and the 3-D graphics image.

What is meant by the reference wave?

1) Laser light

2) The light wave that falls directly onto the film.

3) The third light wave that strikes the hologram.

4) The light wave that illuminates the object to be imaged.

What are the principal tools used to create the image discussed in the passage?
1) An autostereoscopic display, tiny lenses, and a digital projector.

2) An autostereoscopic display, a large screen, and a digital projector.

3) An aoutostereoscopic display, tiny lenses, and a digital projector.

4) An autostereoscopic display, a white-light hologram, and a digital projector.

Passage 7

Most current commercial packages for harmonic analysis use a direct solution method
whereby a harmeonic current source, specified in advance, it injected into the linear network
to determine the voitage and current distortion levels. This approach provides realistic
frequency domain models of the linear ac system. However, 2 harmonic current source is
usually an oversimplified model of the nox-linear plant. The overall solution for twelve pulse
converter test'system depends not only on the system voltage source, current source and
impedances, but on converter variables such as controller characteristics, firing angle
constraints, etc. Iterative techniques are thus necessary to solve all these variables together to
reach a final correct solution. In the harmonic models of ac-dc system available in the
literature, the emphasis is on the solution technigue, with a clear trend towards the Newton
method. In comparison, the question of model accuracy has been given very little attention
and some early models are still superior to these recently described.

Under realistic conditions, the switching instant of the bridge valves are not eqaispaced
over one cycle due to converter action. The incorporation of switching angle modulation in the
converter model permits an accurate derivation of the individual switching instants; their
effect on tramsfers between the ac and dc system must be quantified, and ail causes
influencing the modulation mast be accounted for. An early cause of firing angle modaulation
was the use of individual firing control.

Which method is used in commercial packages for harmeonic analysis?

1) Iterative solution.  2) Direct solution. 3) Indirect solution. 4} Injection solution.
For what kind of system does the direct solution method provide realistic frequency domain
models?

1) Linear ac systems. 2) Linear d¢ systems.

3) Non-linear systems. 4) Linear ac and dc systems .

Which of the followiag items does the overall solution for twelve-pluse converter (esi system
depends on?

1) Converter variables 2) System voltage sources

3) Current scurces and impedances 4y All of the above

Which technigues are important to solve for variable such as contvoller charasteristies and
firing angle constraints?

1) Direct selution. 2) Newton’s method. 3) Indirect solution.  4) Iterative techniques.
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What was an early cause of firing angle modulation?

1) The use of frequency control. 2) The use of individual firing control.
3) The use of impedance variable control. 4) The use of harmonic current source control.

Passage 8

Factors associated with the scaling of CMOS technology such as reliability and density are
driving down supply voltages. Furthermore, the rapid growth of protable applications
promotes battery operation which favers low voltage and low power circuits. As a result,
many suggest that future implementation of mixed analog-digital circuits using standard
CMOS will have power supplies of 1.5 V or less. Communication large-scale integrations
(LSI’s) are predicted to be the target. Threshold voltages of future standard CMOS
technologies may not decrease much below what is available today. This poses a great
challenge to CMOS analog/mixed-signal circuit design. Comsider the standard push-pull
CMOS amplifier/inverter and transmission gates. These circuits require the analog power
supply to be at least equal to the sum of the magnitudes of the n-channel and p-channel
thresholds. Probably the most imporiant selution to the threshold voltage limitation is the
bulk-driven MOSFET. The gate-source potential is taken to a de voltage that is sufficient to
turn on the MOSFET, The drain is connected normally and the signal is applied.
Between the bulk and the source The current flowing from the source to drain is modulated
by the reverse bias on bulk-channel junction. The result is a junction field-effect tramsistor

with the bulk as the signal input gate. Consequently, a high-input impedance depletion-mode
device results.

What factors are the driving forces for reduced supply voltages of CMOS?

1) Device density. 2) Device reliability. 3) Hybrid technology. 4)Both 1 and 2.
What can be predicted as the great challenge in designing the analog circuits?

1) Low power CMOS.

2) Threshould voltage.

3) Mixture of analog and digital blocks .

4) Portable instruments and battery using capability .

The threshold voltage of standard CMOS technoiosgies —--
1) need not change at all

2) would be reduced drastically

3) will have to decrease tc meet the current challenge

4) may not decrease much below what is available today
What is the most viable solution for the threshould voltage limitations?

1) Using BJT or JFET.

2) Further consumption of nMOS in output.

3) Applying signal to bulk instead of the gate.

4) Applying signal to the source instead of the gate.

Taking the gate-source potential to a de¢ voltage sufficient to turn on the MOSFET, connecting
drain normally and applying the signal between the bulk and the source would result in ~--—-
1) low-input impedance depletion-mode device

2) high-input impedance depletion-mode device

3) low-input impedance enhancement-mode device

4) high-input impedance enhancement-mode device
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