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i.
Plesse read the passages carclully and choose the best answers for sach of the questions.

Passape |

Central to an aulonomous eotity are the rules of behavior governing how it must act or react Lo the information collected

by the detector from the environment and its neighbors. These rules determine into what state the entity should change
and also what local knowledge sould be released wia the effector to the environment.

In nrder Lo adapt itsell to a problem without being explicitly told what to do i advance, an autonomous entity must
modify the rules of its behavior aver time. This ability, responding to local changing conditions, is known as the individual's
learning capability. Worth noting is that randomness plays a part in the decision making process of ath autonomous entity
despite the presence of a rule set. It allows an autonomous entity to explore uncharted territory despite evidence that it
should exploit only a certain path. On the other hand, randomness helps the entity resolve conflict in the presence of equal
support for suggestions to act in different ways in its own best interests and avoid being stuck by randomly choosing an
action in local optima.

The environment acts as the domain in which autonomous entities are free to roam. This is a static view of the
environment. The environment of a NIC I:na-turﬁ-insirrirﬂd cpmputing) system can also act as the "noticeboard” where the

autonomous entities post and read local information. In this dynamic view, the environment is constantly changing.

1_ If the individual's learning capacity is not high enough, an autonomous entity ....

1) cannot adapt itself to a problem. 2) can respond Lo local changes.

3) modifies the rules of its behavior. 4)  should be told what to do in advance.

I D T T O — e i el Bl | e S | o E— S S S S—

2_ Randomness being a part of decision making process ..........
1) leads to confusion because of the presence of a rule set.
2)  cannot work in the presence of a rule set.

3) ailows the autonomous entity to explore unknown areas but helps it resolve possible conllicts.

4)  helps the autonomous entity to follow a pre-arranged path.

— e Ssms S SR EE—— Tee— Em—" —— e — — —

Passage 2

Forward-looking electromechanical applications require more sophistication and flexiblity from both the hardware and
software points of view. Many features which were considered luxury items in a product just a few years ago have now
become standard items. This r&al#t}r has led to new requirements for system design. The integration of design and control
becomes even more relevant in the systems approach. These are important aspects not only fer industrial research and
development personnel but also for academicians. The specific application often dictates the system design requirements
and control system characteristics. The applications considered emphasize the demand for high-performance systems which
has introduced an inereasingly challenging svstem design problem. These systems involve multi-energy domains, exhibit
significant dynamic changes, and operate in enviromments where unpredictable disturbances are possible.

The applications discussed in this paper include rebot manipulators, high-speed and high-precision magnetic bearing
systems, atomic resoulbion systems, and thewr control nsing digital signal processing boards, In general, the design procedure

imvolves the intepration of design and control. Aualytical and grapineal deseriptions for modeling physical dynanuce systems
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are necestsi y for such an inkegrakion. Ciraphical descriptions, such s Uhe bond praph representation

can provide technigues

tor mocifying system characteristics leading to proper system designs. These lundamental concepts are applicable to single

and mulbi-enerpgy domaoin systems, “These systems nclude one or more of Lthe following energy domaing: clectncal, mechan-

wCal, magnetic, chemical, and thermo-Muidic. E:rﬂr.r.-m design of nngim:q::rmg S¥ystemns requices 4oclear urldcrht.‘mding of tie

system dynamie beliavior and e performanee specilications sougth. This in turn implies tie need for prodicting die system

behavior with and without a eontrol system.

i

d_ Which of the following are need.d for proper system design of forward-looking electromechanical applica-

i
tions?
1) Analytical and graphical descriptions. 2)  Disintegration of design and control.
3)  Environments with unpredictable disturbances. 4)  Use of analog signal processing boards.

__-.—"-.-—-_—_-—..—__._._..—_.__.,...-._u_____

4_ Based on the text, what is most relevant in the systems approach?

1) A clear understanding of system dynamics. 2) Combining design and control.

3} Knowledge of performance specifications, 4) Predicting system behavior,

_l'__—-—l_l_.'—___.'-___—-..r_‘___

Massa g 3

MEMS (Micro-Electro-Mechanical Systems) and Nano devices are extremely small - for example, MEMS and Nan-
otechnology has made possible electrically-driven motors smaller than the diameter of a human hair - but MEMS and

Nanotechnology is not primarily about size. It is also not about, making things out of silicon, even though silicon possesses

excellent materials properties, which make it an attractive choice [ﬁr many high-performance mechanical applications; for
example, the strenght-to-weight ratio for silicon is higher than many other engineering materials which allows very high-
bandwidth mechanical devices to be realized. Instead, the deep msight of MEMS and Nano is as a new manufacturing
tecnology, a way of making electromechanical systems using bateh [abrication techniques similar to those used for integrated
circuits, and uniting these electromechanical elements with clectronics.

MEMS and Nanotechuology are extremely diverse technologies that can significantly affect every calegory of commercial
and military product. They are already used for tasks ranging from in-dwelling blood pressure monitoring to active sus-
pension systems for automobiles. Their nature and diversity of useful applicatoins make it potentially a far more pervasive
technology than even integrated circuit microchips. Historically, sensors and actuators are the most costly and unreliable
part of a macroscale sensor-actuator-electronics system. However, MEMS and Nanotechnology allows these complex clec-
tromechanical systems to be manufactured using batch fabrication techniques increasing the reliablity of the sensors and
actuators to equal those of integrated circuits at a much lower cost.

MEMS are the integration of mechanical elements, sensors, actuators, and electronics on a common silicon substrate
throngh microfabrication technology. While the electronics are [abricated using integrated cireuit (IC) process sequences, the
micromechanical components are fabricated using compatible “micromachining” processes that selectively etch away parts

of the silicon waler or add new sternctural layers to form wmechanical and electromechanical devices., MEMS ean revolutionize
i

nearly every product category by bringing together silicon-based microelectronics with micromachining techuology, making
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nearly every product category by biinging wogether silicon-based microelectronies with micromachining technolopy, making
possible Lhe realizatomn of completd systemg-on-a-clup. 1L 5 an enabling technology allowing the develupment of smart
products, angrenting computiational atulivy of microclectromes with the perception and control capabilities of microsensors

and microactuators and expanding the space of possible designg and apphcatoins,

0~ What are the strong points of MEMS and MNanotechnology?

1} Low cost and computational ability. Z)  Ihgh ability and excellent materials properties.

3) Small size and computational ability. 4)  Small size, computational ability, and lowcost.

—— T I S | S, e | e e s T e e T s

G- Where are MEMS manufactured on?

1) On a chip. 2)  On a silicon walfer.

3)  On suspension systems for automaobiles, 4)  On motors smaller than the diameter of human hair,

— — e ek A e S S e e — i — m— — ——

T- How are MEMS manufactured?

1) By integrated circuits. .2) By micromachining technology.
3) By microelectronics technology. 4) By microfabrication technology.
Passage 4:

Face recognition technology that could revolutionize security ststems worldwide has been developed by computer sci-
entists at Sheffield Hallam University. The new specialist software can produce an exact 3D image of a face within 40
milliseconds. Other 3D systems that have been trailed have proved unworkable because of the time it takes to construct a
picture and an inaccurate result. The ground-breaking invention, by experts in the University's Materials and Engineering
Research Institute (MERI) was tested by Home Secretary Charles Clarke on a recent visit to Sheffield. It could be used for
tighter security in airports, banks, and government buildings and ID cards.

The breakthrough comes davs after members of parliament (MPs) backed the compromise plans for identity cards, meaning
from 2008 people appiying for a new passport will also get an identity card, with their biometric details stored on a central
register. The new technolugy works by projecting a pattern of light onto the face, creating a 2D image, from which 3D
data is gencrated. Biometric features are extracted by a “parameterization” process, giving a digital mapping of a face that
would [orm part of a [vol-proof security svstem.

It is said that, this technology could be used wherever there is a need for heightened security. It is well suited to a range of
applications including person wdenkification from national dalabases, access control to public and private locations, matching
3D poses to 2D photographs in crigninal cases, and 3D [acial bivmetric data for smart cards such as ID and bank cards. We

have developed a viable, working system at the cutting edge of 3D technology.

B_ The previous software for 3D face recognition are unworkable because they arc:

1} Fast. 2} Slow. 3) Slow and inaccurace. 4)  Fast but inaccurate.

e L ———— e R R I



- In the new technology discussed in Lhe prassnge, 3
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5 o dnta is generated from

1) 1D linage, 2)  Light patterns. 4)  Diometrie features. 1)  Digital mapping.

—-——_—.-n-—____....__.___._._‘_____

The new I.t:n:hnﬂlugy could be used Far:

1) Aceess canteal, | 2)  ldentification in criminal cases,

3)  Person identification. 4)  All of the above.

_—J-—_—_———r—_—r_—'—--—_r_

Passage 5

The lonization in the ionosphere is generated when radiation from the sunstrikes the gas molecules in the upper atmo-

sphere. The radiation is of sufficient intensity that it gives the electron in some molecules sufficient energy to leave the

molecular structure. This leaves a free clectron and Lhe gas molecule, having one electron oo few becomes a positive ion.

At very high altitudes the atmosphere is very thin, and as a result the levels of ionization are very low. As the atmosphere

become denser, so the level of ionization starts to rise. However the ionization process uses up the energy of the radiation,

and alter a certain distance the energy of the radiation s such Lhat it does not ionize as many gas molecules as beflore and

the level of ionization begins to fall. It is also found that for the higher layers including the F and E layers most of the

ionization results from ultra violet light. The D layer being at a lower altitude results mainly from X-rays that are able to

penetrate further into the atmosphers.

It is also found that the free electrons and positive ions slowly recombine. In other words the radiation is causing them
to ionize, and then they slowly recombine alterwards. In chemistry this state of affairs is called a dynamic equilibrium. It

means that if the source of radiation is removed, then the levels of ionization will fall. As a result the D layer disappears

after nightfall, and the E layer is greatly reduced in intensity. In view of the high levels of ionization in the F lavers and

the fact that the air density is so much less, it takes longer for the recombination process to take place and consequently it

remains over night, although its level is reduced.

At very high altitudes of the atmosphere the level of ionization is low because:

1)  Atmosphere is dense. 2)

-

Atmosphere is not dense.

3} Radiatoin from the sun is low, 4) Radiation from the sun is high.

T I S e e S s S e o e e e

At which layer of atmosphere ionization results from ultra violet light?
1) Low lavers of the atmosphere.

2)  Only the E laver of the atmosphere.

4)  High layers of atmosphere indoding the B and P layers.

4)  Medium layers of the atmosphere illc;L1:1E||g the D layer.

T E— — | — — — S R S e e e s e ey
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13- F Layer remaing over night becnuse:

1 P i : s ] : z ;
1) Sonree of radhiabeoan 1 remmesed - 2) Laosnprer recoanbanabtion proeess tadoes e

3 Aar density s s moch loeh,

A) 2 and 3

Passapn f:

WiMedia the next generation of wireless connectivity, is rusing some interesting questions about privacy, WilMedia,
which underlies consumer technologics such as Certified Wireless USD and the planned next iteration of Bluetooth, is based
on the concept of ultrawideband radio. It uses short-range, very-low-power signals transmitted across a vast expanse of the

radio spectrum - from 3.1 to (0.6 Gliz. Traditional radio, on the other hand, uses a much higher-power signal across a

narrow band of spectrum.

In the United Stps, the autMety to regulate use of the radio spectrum falls to the Federal Communications Commission
(FCC). U.5, cuu__rt.fihé‘vj cousistefglNruled that the federal government has the power to regulate the airwaves, because

radio is infersfate '&ﬂ.nfﬂ].lé.?‘ﬁj. ‘Epnkﬁiﬁré&\n FCC realy claim jurisdiction over the minuscule power levels used by WiMedia

radios?

The anywergdg l,hl:.‘::\gg:{_:!‘j.icr?y_:-j- h’,up?ﬁljf.:l.ut hecause the FCC Yestricts what radio brodeasters, whether licensed (as in the

case of radio D T ViEBgtgrsy or uflicensed (as in the case of the millions of peopie who own Wi-Fi base stations), can do. On

many licensed radio Servtess, Pncryplion is not allowed, as a condition of licensing. Amateur radio operators, for example,

have never been allowed to send encrypted traffic; they would lose their licenses il they did.

In contrast, concerned that users be able to trust their own wircless systems, the coalition of electronics companics

behind WiMedia - the WiMedia Alliance - demands that all uwitrawideband radio systems sold under the WilMledia banner

be capable of strong hardware encryption and that for some applicatoins, using this encryptoin capability be mandatory.

Sa far, FCC reguiations that deal with ultrawideband technologies have made no mention one way or the other of the

use of encryption. But could the federal government use the authority of the FCC to enforce a law requiring that all

ultrawideband transmissione be in the clear? It's not such a preposterous idea: the government’s hostility to encryption

was demmonstrated in the 1990s, when it tried to restrict Lhe nse of Tnternet-based encryption technologies. In the end, the

borderless nature of the Internet cansed the goverminent to adnit defeat. There is no such obstacle to controlling low-power

radio, however.

14_ What is meant by Willedia?

1)  WiMedia is the next gencration of wireless connectivity based on the concept of nltrawideband radio.

et
s

Wiledia is the next generation of wireless connectivity that is banned by the FCC.
3)  WiMedia is the next generation of wireless connectivity that uses high power sipnal across the radio spectrum,
!

4) WiMedia is the next generation of wireless connectivity contradicted by the FCC.

-.-.--—__...-__-..__—.._—-_———-——l-——-—
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15 What is the constraining factor that FCC impeses upon radio broadeasters?
1
1) Encryptoin is mandalory | 2)  Encryplion technologies to be licensed,
3)  Euneryption is not authorized, 4)  Licenses to be obtained.

e o e S S — e S S e | P —— m——

165_ In what category does the power of FCC he?
1} Power to regulate use of the radio spectrum.
2} Power to provide services for radio bhroadeasters.

3) Power to restrict broadcasters.

4)  Full jurisdiction over the airwaves to regulate usc of the radio spectrum.

T ——————— e e e

17_ By reading the above passage, which of the followimg statements would best explain what the passage

reveals?

1) FCC may not have full authority over the users but it is successful in restricting encryption.

w

2)  FCC has full authority and is capable of banning encryption.

3) FCC's authority is undeniable and can be an obstacle in controlling low-power radio.

4) Mone of the above.

e — e — — S E— e S——m E—— e = ——

Passape T:

A few months ago Timothy Broderick, a professor of surgery and biomedical engineering at the Universtiy of Cincinnati,
rhose an unusual place for an experiment in surgical robotics. As part of the NASA Exreme Environment Mission Opera-
tions, or NEEMO, project, he headed out to the Aquarius habitat, located 19 meters underwater off Key Largo, Florida,

and in a cramped laboratory he set up an experimental two-armed surgical robot.

Broderick requested the help of another surgeon, Mehran Anvari of McMaster University, in Hamilton, Ont., Canada,

who controlled the robot from his office 2000 kilometers to the north. Despite a delay of up to 2 seconds, Anvari was able

to successfully simulate complex surgical tasks, such as suturing a vein on a latex anatonmcal model. The surgical robot
used by Broderick and Anvari was a modihed version of a system originally developed in the ecarly 1990s by Phil Green,
a researcher at SRI International, for the U.S. military. The highly influential SRI project encouraged the start-up of two

companies to address the civilian robotic surgery market: Computer Motion, in Goleta, Calil., and Intuitive Surgical, in
Sunnyvale, Califorma. ;

In 2001, Jacques Marescaux, a surgli!cru at the University of Strasbourg, in France, worked with Computer Motion to
modify its system and perform the first remote surgery on a human patient, a gallbladder removal procedure called laparo-
stopic cholecystectomy. Using a dedicated high-speed connection, Marescaux controlled the robot from New York City while
the patient lay in an operating room in Strasbourg.

in 2003, a lengthy patent litigation ended with the merger of Computer Motion and Intuitive Surgical. Under the name

of Intuitive Surgical, the merged company is now the only one to commercialize a robotic surgical system approved by the US

Food and Drug Administration. The FDA-approved procedures include general laparoscopic surgery, chest surgery, certain



cardiac procedures, and urological and pynecological procednres.

I8_ Under whose control, with what, and in whicls stale waa Lthe experimental surgery mentioned in the above

passage performed?

1) Jacques Marcescansx, surpical robot, France. 2)

i
3} Phil Green, surgical robot, Florida. 4)

Mehran Anvari, a two armed robot, Florida,

Timothy Broderick, a two armed robot, Canada.

——-_——_-.—.-———_—_—___,_.._u....,.....,._

18- Which country was the pioneer in performing the remote surgery?

1} France, 2) Canada. 3) U.S.A. 4)  MNone of the above.

—-——_—..-——a._r—__“-__.___._.___

20_- Who originally developed the remote surgery system?

1) Jacgues Marescaux. 2) Mehran Anvari. 3) Phil Green. 4} Timothy Broderick.

_1——-—_—__a_—.._-_—.___-_..—__,___..

21_ Under what circumstances was the experimental remote surgery performed?

1) In an inconvenient, uncommon condition. .
2) In an operating room in Strashourg,

3)  In cooperation with Computer Motion and Intuitive Surgical.
4)  With a high speed connection.

T e a——m s e e— ——m S e —" S mmmm— m— o o— t—

22- On which human organ was the first remote surgery performed?

1} Chest. 2)  Gallbladder, 3) Heart. 4)  Kidney.

— S N e | —n" — | e —— m— o — — e wam— —

Passage §;

In today’s mobile market, an operator usually charges customers with a simple billing and accounting scheme. A flat rate
based on subscribed services, call durations, and translerred data volume is usually enough in many situations. However, with
the increase of service varieties in 4G systems, more comprehensive billing and accounting systems are needed. Customers
may no longer helong to anly one operator, but instead subscribe to many services from a number of service providers at
the same time. It may be very inconvenicnt for a customer to deal with multiple service providers. Instead, a brokering
service can be provided. Customers do not have to waste time handling all he financial transactions involved. To achieve
this, operators need Lo design new business archilecture, accounting processes, and accounting data maintenance. Moreover,
equalization on different charging schemes is also needed. This is because different billing schemes rlrm;.- be used for different
types of services (e.g., charging can be based on data, time, or information). It is challenging to formulate one single billing
method that covers all the billing schemes invoived. Purtherimore, 4G networks support multimedia communications, whicl

consists of different media compcnents with possibly different charging units. This adds difficulty to the task of designing

!
a good charging scheme for all :}HFIJHIH':I‘:-L. Besides, the media components may have different QoS requirements. It ]
>
very complicated to decde a good tanilf for all the possible components, In order to build a structural billing svstem [;E

4G newworks, several frameworks have already been studied. The requirements on these frame works include scalability

&t

L1
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In addition to terminal mohility, personal maohility is a eoncern in mobility manapement. Personal mnbility concentrabes

b ] ] =5k : > ¥ : " A ; - : . X
G the movement of users instead of users' terminals, and involves the provision of personal comirznications personalized

r.-!n‘.'ﬂﬂ.l]’]p; Evaranernentg. WJ"!H th::':l'!: j_’{ a -.ri:i;:ﬂ. HLESKIL i-iflrjﬂ}ﬁ!—jf!q] Lo g‘l": moabile user, no maller W!IL’IE ULE user is loeatnsd or

what kind of Lerminal is being uesd, the messapge will he sent to the user correctly. A personalized operating environsuent,

o the other hand, is a service that enables adaptable service presentations (in order to fit the capabilities of the terminals

'n use regardless of network types). Currently, there are several frameworks on personal mobility found in the literature.

‘Mobile-agent-based infrastructure is one widely studied solution. In Uhis infrastructure, each user is usually assigned a unique
celentifier and served by some personal mobile agents (or specialized computer programs runmng on some servers). These
1gents act as intermediaries between the user and the Internet. A user also belongs to a home network that has servers with
the updated user profile (including the current location of the user's agents, user’'s preferences, and currently used device
iescriptions). When the user moves from his/%er home network to a visiting network, his/her agents will migrate to the new
network. When somebody makes a call requebt to a user, say Mary, the caller's agent first locates Mary's agent by making
2 location request to her home network. By looking up Mary's profile, her home network sends back the location of Mary's
agent to the caller's agent. Once the caller's agent identifies Mary's Iu::n:at.iuu, the caller’s agent can directly communicate
with her agent. Diffecent agents my be used for different services. A mobile agent-based infrastructure uses four assistants

\user assistant, HTTP assistant, mail assistant, and FTP assistant) to personalize user operating environments. However,

there are other personal mobility frameworks that do not rely on mobile agents.

- Which choice is closer to the passage?

1) Agents in a mobile agent-based infrastructure belong to one network.
2)  In video message transmission, the person’s location is an important issue.

3)  In a mobile agent-based infrastructure, agents of users communicate with each other directly all the time.

%) In a mobile agent-based infrastructure, communication is done by agents.

e T e e I R S —

- According to the passage, which statement is correct?

) In 4G, all media have the same tanil.
z)  Creating one hilling system for all of communication systems is not easy because there are varying services.
3} A simple billing system suffices for 4G.

4} An exact billing system 1s required only for multimedia.

| | — — em— — — E— e e S e o rmmp e pm—

- What activity is most closely related Lo personal mobility?

1} Carrier of persons. 2) Location management. 3) Mobility management. 4) Terminal mobility

T I || el — — — — e e ee—— Se—m e e S S s
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