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PART A: Vocabulary

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

1- By signing these papers, I agree to not ———- any of my company’s financial records to
anyone outside of my firm.
1) authorize 2) articulate 3) divulge 4} victimize

2-  Without an antidote to treat the patient, the poisonous snakebite would prove ------- -
1} vulnerable 2) fatal 3) massive 4) extreme

3-  Stifling a yawn, Jackie covered her mouth as she listened to one of her mother’s -—-——
stories about her childhood.

1} interminable 2) credible 3) widespread 4) hteral

4-  After learning the lawyer accepted a bribe, the committee decided to ——--- him and
suspend his license.
1} encounter 2) retaliate 3) underestimate 4) rebuke

5-  The government will —-—-- any property that has been purchased with money earned
through illegal means.
1) resist 2) seize 3) ehimunate 4) avoud

6-  Now that | have got another offer of employment, which sounds as good as the earlier
one, [ am in a4 ——————-- as to which one to choose,
1) necessity 2) comparison 3) postponement 4) dilemma

7-  Since there is a huge -———-- between the results of the first and second experiment, the
laboratory team will conduct a-third test.
1) discrepancy 2) autonomy 3) randomness 4) opposition

8- To get a good grade on the résearch project, you must ---—--- vour report with provable
facts.
1) inforin 2) outline 3) substantiate 4) interfere

9-  We thought that the.power cuts were temporary and would end but we have now
realized that thisds i —----——- problem and will never end.
1) chaotic 2) perennial 3) fragile 4) memorable

10- Ifa -—— -— answer can provide the information requested, there is no reason to bore a
person with a long response.
1) boundless 2) conceptual 3) concise 4) logical

PART B: Cloze Passage

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

It 15 very easy to lead someone’s memory astray. For example, 1f | witness a traffic
accident and (11) ==-=-mmm- whether the car stopped before or after the tree. | am much
more likely to “insert” a tree into my memory of the scene, (12) ---—— no tree was
actually present. This occurrence reflects the fact that when we retrieve a memory, we
also re-encode 1t and during that process it 15 (13) ——-—-— errors.
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Elizabeth Loftus at the Umversity of California, Irvine, and colleagues have shown
that this “misinformation effect” can have huge implications for the court room, with
experiments (14) ——--- - that eyewitness testimonies can be adversely influenced by
misleading questioning. Fortunately, these findings also suggest ways for police,
lawyers and judges to frame the questions (15) === -- they ask in a way that makes
reliable answers more likely.

11- 1)1 am later asked  2) later asking 3) to be asked later  4) later asked
12- 1) even then 2) so even 3)asif even 4) even if
13- 1) a possibility implanting 2) possible to implant
3) possibly to implant 4) possibility of implanting
14- 1) are repeatedly demonstrated 2) repeatedly demonstrating
3) that are demonstrated repeatedly 4) to demonstrate repeatedly
15- 1) that 2) when 3) because 4) even though

PART C: Reading Comprehension:

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

PASSAGE i:

Higher Levels of Automation

A major trend in the use of feedback is. its application to higher levels of situational
awareness and decision making. “Fhs includes not only traditional logical branching
based on system conditions, but optimization, adaptation, learning and even higher
levels of abstract reasoming, These problems are in the domain of the artificial
intelligence (Al) commumity, with an increasing role of dynamics, robustness and
interconnection in many applications. An example of this trend 1s the DARPA Grand
Challenge, a series of competitions sponsored by the government to build vehicles that
can autonomously drive themselves in desert and wrban environments. Caltech
competed in the 2005 and 2007 Grand Challenges using a modified Ford E-350 off-
road van, micknamed “Alce.” It was fully automated, mcluding electronically-
controlled steering, throttle, brakes. fransmission and ignition. Its sensing systems
included multiple video cameras scanning at 10-30 Hz, and several laser ranging units
scanning at 10 Hz, and 1.4.

The feedback system fuses data from terrain sensors (cameras and laser range finders)
to determine a digital elevation map. This map is used to compute the vehicle’s
potential speed over the terran and an optimization-based path planner then
commands a trajectory for the vehicle to follow. A supervisory control module
performs higher level tasks such as handling sensor and actuator failures. An mertial
navigation package capable of providing position and orientation estimates at 2.5 ms
temporal resolution. Computational resources included seven high speed servers
connected together through a 1 Gb/s Ethernet switch. A picture of the vehicle is
shown, along with a block diagram of its control architecture. The software and
hardware infrastructure that was developed enabled the vehicle to traverse long
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17-

18-

19-

20-

distances at substantial speeds. In testing, Alice drove itself over 500 kilometers in the
desert, with the abihity to follow dirt roads and trails (if present) and avoid obstacles
along the path. Speeds of over 50 km/hr were obtained in fully autonomous mode.
Substantial tuning of the algorithms was done during desert testing, in part due to the
lack of systems level design tools for systems of this level of complexity. Other
competitors in the race (including Stanford, which won the competition) used
algorithms for adaptive control and learning, increasing the capabilities of their
systems in unknown environments. Together, the competitors in the Grand Challenge
demonstrated some of the capabilities for the next generation of control systems and
highlighted many research directions n control at higher levels of decision making.

It is implied from paragraph one that *artificial intelligence™ is highly dependent on

1) robustness 2} reasoning

3) interconnections 4) processing of feedback

In this passage, an example of traditional lower levels of decision making is —-—---—-—-—--- 5
1) optimization 2) branching

3) adaptation 4) reasoning

We understand from the second paragraph that the final path to be made is demonst
rated on a ——-——---,

1) range finder 2) trajectory

3) sensor 4) wehicle

In this passage, “Alice™ i§ —=—m-m-—m——- -

1) a kind of vehicle 2) path planner

3) the driver of the car 4) an example of feedback system

In higher levels of decision making, complicated tasks are performed by -—------—--- R
1) sensors 2) range finders

3) feedback system 4) cameras

Instrumentation

Measurement of physical variables 1s of prime interest in science and engineering.
Consider for example an accelerometer, where early instruments consisted of a mass
suspended on a spring with a deflection sensor. The precision of such an instrument
depends critically on accurate calibration of the spring and the sensor. There is also a
design compromise because a weak spring gives high sensitivity but also low
bandwidth.

A different way of measuring acceleration is to use force feedback. The spring is
then replaced by a voice coil that 1s controlled so that the mass remains at a constant
position. The acceleration is proportional to the current through the voice coil. In such
an instrument, the precision depends entirely on the calibration of the voice coil and
does not depend on the sensor, which is only used as the feedback signal, The
sensitivity of bandwidth compromise 1s also avoided. This way of using feedback has
been applied to many different engineering fields and has resulted in instruments with
dramatically improved performance. Force feedback is also used in haptic devices for
manual control.
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22-

23-

24-

25-

Feedback is widely used to measure ion currents in cells using a device called the
voltage clamp. Hodgkin and Huxley used the voltage clamp to investigate propagation
of action potentials in the axon of the giant squid. In 1963 they shared the Nobel Prize
in Medicine with Eccles for “their discovenies concerning the ionic mechanisms
involved in excitation and inhibition in the peripheral and central portions of the nerve
cell membrane™. A refinement of the voltage clamp called the patch clamp later made
it possible to measure exactly when a single ion channel is opened or closed. This was
developed by Neher and Sakmann, who received the 1991 Nobel Prize in Medicine.

We understand from the text that if there were no “compromise”, ------—------- A

1} the calibration would not be accurate

2) we would have to calibrate the spring

3) we would have to replace the spring

4) the accelerator would break down

The main difference between the two types of accelerometer mentioned in the passage is

that the first one is physical while the second one is ——---=-——=--,

1) analogue 2) automatic

3) electronic 4) electrical

The sensor in the second type of accelerometer is a —4----— ——-- component.
1) fundamental 2) peripheral

3) major 4)/basi¢

In the second type of accelerometer, the feedback is measured through --------———-- .
1) mass Iyvoice coil

3) bandwidth 4) spring

The underlined “This™ in the last paragraph refers to ———----—-- ;

1) patch clamp 2) voltage clamp

3} giant squid 4} action potential

PASSAGE 3:

Modelling Uncertainty

Reducing uncertainty is one of the main reasons for using feedback and it is therefore
important to characterize uncertainty. When making measurements there 15 a good
tradition to assign both a nominal value and a measure of uncertainty. It is useful to
apply same principle to modeling, but unfortunately it 15 often difficult to express the
uncertainty of a model quantitatively. For a static system whose input-output relation
can be characterized by a function, uncertainty can be expressed by an uncertainty
band.

At low signal levels there are uncertainties due to sensor resolution, frichon and
quantization. Some models for quening systems or cells are based on averages that
exhibit significant variations for small populations. At large signal levels there are
saturations or even system failures. The signal ranges where a model is reasonably
accurate varies dramatically between applications but it 1s rare to find models that are
accurate for signal ranges larger than 104 . 2.4

Characterization of uncertainty of dynamic models is much more difficult. There
may be errors due to phenomena that have been neglected, for example small time
delays. In control the ultimate test 1s how well a control system based on the model



www.isijournal.net

F domibis 254A (T8 ) b 3 ytemmibind g il ] | i 31

26-

27-

29-

performs and time delays can be important. There is also a frequency aspect. There are
slow phenomena, such as aging, that can cause changes or drift in the systems. There
are also high frequency effects: a resistor will no longer be a pure resistance at very
high frequencies and a beam has stiffness and will exhibit additional dynamics when
subject to high frequency excitation. The uncertainty lemon is one way to
conceptualize the uncertainty of a system. It introduces some formal tools for
representing uncertainty in next chapters. These tools make use of the concept of a
transfer function, which describes the frequency response of an input/output system.

It is understood from paragraph one that uncertainty ------——----,

1) has nothing to do with modeling 2) can be calculated qualitatively
3) 1s effective in certain areas 4) reduces precision

We imply from the passage that in modeling uncertainty —-------———-,

1) has to be carefully calculated 2) has no effect on calculations
3} can be due to friction 4) reduces resolution

Paragraph two mainly discusses ----———---—--,

1) different forms of model 2) reasons of system failures

3) sources of uncertainty 4) accuracy'in signal ranges

We understand from the last paragraph that the difficulty of the characterization of
uncertainty of dynamic models is due to variables that -——------- —_—

1) have affected model performance

2) have not been taken into consideration

3) have caused time delays

4) affect test results

We infer from he last paragraph that the word "lemon" here means --———--— -

1} a neutral organ 2) a frequent part

3} a defective component 4) a necessary element
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