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Passagel. In parametric amplifiers the signal is applied to a reactive
element whose value is varied by another AC source called the "pump". It can
be shown that the resulting variation of stored energy in the reactive element
enhances the signal. A mechanical model for such an amplifier would be one in
which the plates of a capacitor are separated and then restored to their original
position periodically, thus producing a change in the value of the capacitance. A
similar result is obtained by the action of the "pump" source. Due to their
inherent low noise, parametric amplifiers have widespread applications in

sensitive satellite receivers. (EE67)

1. In a parametric amplifier, signal enhancement can be obtained by .........
1) variation of stored energy in the external "pump" source.
2) variation of the signal frequency by the "pump" source.
3) changing the inductance of a coil in the circuit.
4) amplifying the enhanced signal.

2. The word "parametric" probably refers to the fact that .........
1) both electrical and mechanical parameters are involved.
2) the system can be described by a parametric equation.
3) some parameters of the system are enhanced.
4) a variable parameter of a circuit element is involved.



3. In a parametric amplifier it is essential to have .........
1) a capacitor with separable plates.
2) any kind of capacitor.
3) transfer of energy from the "pump" to the reactive element.
4) an enhanced signal at the input.

4. In line 5, "restored" refers to .........

1) some mechanical action 2) discharging the capacitor

3) reducing the charge to zero 4) charging the capacitor again
5. Parametric amplifiers are used in satellite receivers since .........

1) they pick up less noise from the atmosphere.
2) their frequency band is widespread.

3) they produce less noise internally.

4) they have widespread applications.

oo O
Passage2. Rail transportation, as we know it today, is on the threshold of a
major revolution. For the past half-century, major railroad innovations have
been minimal. Equipment has become outdated and the routes served are, in
general, unaltered. Major shifts in population have occurred in the same period
of time, and consequently, present railroad networks cannot meet the demands
required of them.

A major effort is now underway to revitalize the entire rail transportation
system all over the nation. New routes are being planned which will provide
maximum service to the public. In addition, modern systems techniques are
being applied to these rail systems for efficient operation in an optimum
manner.

Let us consider a model of a modern rail transportation system and apply
design techniques utilizing queueing theory. In a rail transportation system,
queueing characteristics takes on the following meaning: Arriving vehicles
refers to those trains which arrive at a facility which services them. The service
facility can be a station or a terminal. Service time is that time required to

provide service to a particular train. This might consist of the time for a train to



load and unload passengers and/or freight at a station. Waiting time is the time

duration that an arriving train must wait in order to be serviced.

In order to apply queueing theory, it is imperative to know the passenger or
freight density distribution at each service facility as a function of the time of
day. Therefore, a determination may be made as to which queueing equations
are to be applied to the system model at a particular time.

It is usually desired to minimize waiting time and provide adequate service
to handle the distributions of passengers or freight. This can be accomplished in
an optimum manner by having the central control computer determine
headways and train speeds. In this model, the central control computer receives
information from the Wayside Control Unit along the train route, Station
Control Unit, and Terminal Control Unit. Accurate monitoring of the train
speed and position, therefore, is obtained. Updated speed and headway control
information is sent back to the various control units in order to control the train.

A completely automated rail system accepts commands from the
Automatic Train Control Computer and implements the computer commands.
Safe separation, position, and speed controls are closely monitored. In addition,
the ability of the train to react is integrated into the automatic control of the
train system. The load weight of the train is monitored after leaving each station
in order to modulate its braking force. With each train in the system having a
similar Automatic Train Control Computer, it is possible to control each train in

an optimum manner from the Central Control Computer. (EE67)

6. Over the past fifty years .........
1) major railroad system innovations have achieved.
2) shifts in equipment usage have occurred.
3) routes which the rail system serve have not changed.
4) population redistribution has led to ineffective railroad networks.

7. Service time consists of the time .........
1) for passengers to get on and off board and for cargo to be boarded.
2) for a train to travel between two stations.
3) for the driver to eat some food in the station.
4) a train has to wait to be serviced.
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2) the ability of the train to react is built into the control of the train.

8. In a completely automated rail system .........
1) each train has an Automatic Train Control Computer.

3) both answers 1 and 2 are true.
4) neither of the above are true.

oo O
Passage3. Television signals cross a continent by relay towers, which pick
up and amplify the straight-line microwave beams. But there is no way to build
towers on water, and a signal sent across the sea could not follow the curve of
the earth. Its straight-line beam would soar off into space.

Scientists have solved this problem by designing a new kind of tower, a
tower in the sky- a satellite. An active satellite contains amplifiers much like
those in the overland microwave towers. When a microwave is beamed to it
from a ground transmitter, the satellite increases strength of the signal and
reflects it to a ground receiving station beyond the curve of the globe.

Technologists know enough today to place a satellite system in medium
range altitudes, from about 5000 to 8000 miles in space. A system of about fifty
satellites would provide many circuits, which would cover the present
communication needs of the world. Telephone and telegraph messages would
be carried at high speed. TV broadcasts would be shared internationally.

Plans have also been studied for high-altitude satellites as much as 22,000
miles off in space, but there are still problems with these. Some way must be

found to fix satellites in a firm position so that they will always be "on station".

(EE63)

9. According to the passage, overland television is carried by .........

1) underground cables 2) sky towers

3) relay towers 4) telegraph lines
10. Overseas television is now carried by .........

1) satellites 2) space stations

3) undersea cables 4) relay towers
11. Whether overland or overseas, televisions signals need to be .........

1) amplified 2) weakened 3) curved 4) straightened
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12. The overseas system possible today would be placed .........

1) below 5000 miles in space

2) about 20,000 miles off in space

3) over 8000 miles in space.

4) from about 5000 to 8000 miles in space.

13. One advance possible by this system is given as .........
1) internationally shared weather forecasts.
2) high-speed interchange on market affairs.
3) internationally shared television broadcasts.
4) rapid transmission of military information.

14. According to the passage, a problem facing the planners of a high altitude
system is a .........
1) doubt about the size of units needed.
2) way of keeping its units in place.
3) lack of information about microwave transmission.
4) shortage of properly trained technicians.

15. Implied but not stated .........
1) traveling a great distance weakens a microwave.
2) according to the scientists the problem of high altitude satellites have been
solved.
3) a system of about fifty satellite would not cover man's present needs.
4) microwave travel in straight line.

oo (O

PassageA. The general principles of dynamics are rules which demonstrate
a relationship between the motions of bodies and the forces which produce
those motions. Based in large part on the work of his predecessors, Sir Isaac
Newton deduced three laws of dynamics which he published in 1687 in his
famous PRINCIPIA.

Prior to Newton, Aristotle had established that the natural state of a body
was a state of rest, and that unless a force acted upon it to maintain motion, a
moving body would come to rest. Galileo had succeeded in correctly describing
the behavior of falling objects and in recording that no force was required to

maintain a body in motion. He noted that the effect of force was to change
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Passage 1. Though relatively new in the world of wireless communications,
the history of millimeter wave technology goes back to the 1890's when Bose
was experimenting with millimeter wave signals at just about the time when his
contemporaries like Marconi were inventing radio communications. Following
Bose's research, millimeter wave technology remained within the confines of
university and government laboratories for almost half a century.

The propagation characteristics of millimeter waves through the atmosphere
depend primarily on atmospheric oxygen, humidity, fog and rain. The signal
loss due to atmospheric oxygen, although a source of significant limitation in
the 60 GHz band, is almost negligible in the 70 and 80 GHz bands. The effect
of water vapor, which varies depending on the absolute humidity, is between
zero and about 3dB loss per km at very high humidity and temperature.

The performance reliability of a communication system is often
benchmarked in terms of availability percentage of the system. It signifies the
average percentage of the time the system is expected to operate to its
specification. As stated before, there are other factors that dictate the
performance of a millimeter wave link. An intense rain event may cause
significant attenuation of millimeter wave signals, but it may not cause an
outage of a millimeter wave data link if the link has sufficient margin.

One of the key advantages of millimeter wave communication technology is
the large amount of spectral bandwidth available. The bandwidth available in
the 70 GHz and 80 GHz bands, a total of 10 GHz, is more than the sum total of



all other licensed spectrum available for wireless communication. With such

wide bandwidth available, millimeter wave wireless links can achieve capacities
as high as 10 Gbps full duplex, which is unlikely to be matched by any lower
frequency RF wireless technologies. (EE95)

1. Based on the text, which statement is true?
1) Universities and government laboratories banned the use of millimeter
waves.
2) The millimeter waves were used by Marconi for radio communications.
3) The millimeter waves were rapidly used right after Bose’s experiment.
4) The results of Bose's experiment were not received the attention it
deserved by industry.

2. According to text, we can conclude that ............ .

1) The environmental factors have a significant role in the propagation
characteristics of millimeter waves.

2) The atmospheric oxygen is more destructive when the frequency of
millimeter waves increases.

3) The total attenuation due to humidity does not depend on the transmitter
receiver distance.

4) Millimeter waves arc less attenuated when it is very humid.

3. What is the main adverse attribute of the transmission using millimeter
waves?

1) It can be used for high rate transmission.

2) It is highly sensitive to severe weather conditions.
3) It is a solution for spectrum scarcity.

4) The large amount of the available bandwidth.

4. The word “relatively” in the first paragraph, can he replaced by ............ .
1) absolutely 2) entirely 3) comparatively ~ 4) utterly

5. The word “benchmarked" in the third paragraph can be replaced by ...... .
1) visualized 2) evaluated 3) completed 4) attained

SO o>

Passage2. In the 20™ century, the world's power systems were based on
alternating current (AC). The key to AC's triumph was that power could be
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transformed to higher voltages by use of magnetic induction and then sent over
long distances at low currents, minimizing the losses due to resistance; at the
destination, the system would reduce the voltage for local distribution. At the
time, there was no way to do the same with direct current (DC). However,
power engineers also knew that a DC system operating at high voltage would be
superior to AC for the same task, since the amount of electricity lost during DC
transmission would be far less.

Let's say you are transmitting a given amount of power by high-voltage DC
(HVDC): When you double the voltage, you need only half the current of a
comparable AC system, thus reducing the line losses by a factor of four. You
also need a lot less wire, as DC current penetrates the entire conductor of a
power line, whereas AC current remains largely near the surface. In other
words, for the same conductor size, the effective resistance is greater with AC
and more power is lost as heat. In practice, that means the overall transmission
infrastructure for AC far exceeds that for DC.

HVDC also allows for the easy transfer of power between grids that are
operating at different frequencies. The converters, cables, breakers, and other
components for HVDC are more expensive than those for AC so it only makes
economic sense to use HVDC over distances of 500 km or more. But that break-
even distance has continued to come down as the cost of DC components drops.
With these advantages in mind, power engineers experimented with DC
transmission technology throughout the 20" century.

The key building block for HVDC was and still is the converter, located at
either end of an HVDC line. It serves to convert high-voltage AC to high-
voltage DC and DC back to AC. Through the 1960s, such converters relied on
mercury arc valves, which were basically electronic switches that could only be
turned on and not off, thereby limiting their functionality and resulting in
substantial losses. (EE95)

6. How is passage organized?
1) The merits and drawbacks of AC and DC in power distribution systems
are compared.
2) The history of the power systems in the 21% century is reviewed.
3) It explains the break even distance.
4) The characteristics of the HVDC are outlined.



7. Why in the 20™ century, power engineers did not use DC systems for power
transmission?

1) Low demand for lossless distribution lines.
2) Short distance transmission lines.

3) Lack of knowledge about its advantages.
4) Inefficiency of DC components.

8. According to the text, HVDC has the following advantages over HVAC except

1) cheaper transmission infrastructure.  2) easier power grids connection.
3) use of magnetic induction. 4) lower transmission loss.

9. What are the main components in HVDC?
1) transmission lines 2) AC/DC converters
3) circuit breakers 4) transformers
10. Which of the following is the most likely topic of the paragraph following
the passage?
1) technology of mercury-arc valves in 1960s.
2) AC's triumph in modern power transmission systems.
3) history of power systems in the 21* century.
4) advancements in AC/DC converters.

SO o>

Passaged. Effective network planning is essential to cope with the
increasing number of mobile broadband data subscribers and bandwidth-
intensive services competing for limited radio resources in cellular systems.
Operators have met this challenge by increasing capacity with new radio
spectrum, adding multi-antenna techniques and implementing more efficient
modulation and coding schemes.

However, these measures alone are insufficient in the most crowded
environments and at cell edges where performance can significantly degrade.
Operators are also adding small cells and tightly-integrating these with their
macro networks to spread traffic loads, widely maintain performance and
service quality while reusing spectrum most efficiently.

One way to expand an existing macro-network, while maintaining it as a

homogeneous network, is to "densify" it by adding more sectors per base station
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or deploying more macro base stations. However, reducing the site-to-site
distance in the macro-network can only be pursued to a certain extent because
finding new macro-sites becomes increasingly difficult and can be expensive,
especially in city centers. An alternative is to introduce small cells through the
addition of low-power base stations. The actual cell size depends not only on
base station power but also on antenna position, as well as the location
environment; e.g. rural or city, indoor or outdoor. Small cells are primarily
added to increase capacity in hot spots with high user demand and to fill in
areas not covered by the macro network - both outdoors and indoors. They also
improve network performance and service quality by offloading from the large
macro-cells. The result is a heterogeneous network with large macro-cells in

combination with small cells providing increased bitrates per unit area. (EE95)

11. According to the text, what is the main challenge in the network planning?
1) Services which require significant bandwidths.
2) Systems with rising number of subscribers.
3) Spectrum scarcity.
4) All of the above.

12. Based on the text, which statement is valid?

1) The problem of network planning has been solved by increasing the
number of sectors per base station.

2) Utilizing multi-antenna systems is enough for efficient network planning
in the crowded area.

3) Heterogeneous networks expand the capacity of the cellular systems.

4) Improving the modulation and coding is the most productive approach to
be used in cell edges.

13. Which of the following approaches does not result in a homogeneous
network?

1) Deploying small cells with low power base stations in addition to the
existing macro base station.

2) Implementing more efficient techniques for modulation and coding.

3) Densifying the network by implementing more macro base stations.

4) Expanding the number of sectors for each base station.



a3 by
14. According to the text, we can conclude that ............ .

1) Densifying the network with more macro base stations in hot spots is an
easy and economically efficient task.

2) Small cells in heterogeneous networks cover the areas with low coverage
from macro base stations.

3) The actual size of a cell is affected only by the power of its base station.

4) The number of macro base stations can be increased to any arbitrary level.

15. The word “expand” in the third paragraph, can not be replaced by which
of the following words?

1) Develop 2) extend 3) enlarge 4) restrict
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