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| Part A: Vocabulary

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

Mrs. Harding herself was thin and frail but her son was a sixteen-year-old.
1) unbearable 2) verbose 3) sturdy 4) lethargic
Some tribes still the more remote mountains and jungles of the country.

1) forego 2) inhabit 3) ensue 4) aggravate
The of coffee brought Christine into the small cafe.

1) aroma 2) fragility 3) whim 4) badge

The client our proposal because they found our presentation banal and
unimpressive.

1) recognized 2) emulated 3) hailed 4) rejected
Immediately overcome by for the wrong he had done, I lowered him to the floor
and tried to apologize.

1) remorse 2) charity 3) stubbornness 4) esteem

A health inspector gave instructions on how to correct the problem; we all found
out how to handle the situation.

1) perpetual 2) rudimentary 3) explicit 4) trivial

| the cold I was getting by taking plenty of vitamin C pills and wearing a scarf.

1) vanished 2 )squandered 3) forestalled 4) penetrated

Why would Ian want to claim his inheritance and then give all his money away? It was a
to me.

1) riddle 2) peril 3) glory 4) fragment

He was later accused of writing loan and deposit records, found guilty and

sentenced to three years of imprisonment.

1) essential 2) fraudulent 3) vulgar 4) witty

The question of how the murderer had gained entry to the house the police for

several weeks.

1) exhilarated 2) assailed 3) countered 4) perplexed

Part B: Cloze Passage

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits

| each space. Then mark your answer sheet.

Scuba divingis a form of underwater diving in which a diver uses a self-contained
underwater breathing apparatus (scuba) to breathe underwater.

Unlike other modes of diving. (11) rely either on breath-hold or on air pumped from
the surface, scuba divers carry their own source of breathing gas, (usually compressed air),
(12) greater freedom of movement than with an air line or diver’s umbilical and longer
underwater endurance than breath-hold. Scuba equipment may be open circuit, in which
exhaled gas (13) the surroundings, or closed or semi-closed circuit, (14)
is scrubbed to remove carbon dioxide. and (15) replenished from a supply of feed gas
before being re-breathed.

1) that 2) on which they 3) which 4) they

1) allowing them 2) they allow 3) allowed them 4) to allow

1) exhausts 2) is exhausted to 3) exhausting 4) be exhausted
1) where the gas breathing 2) which breathes the gas

3) the breathing gas which 4) in which the breathing gas

1) the oxygen is used 2) the oxygen used is

3) uses the oxygen to be 4) used is the oxygen
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PART C: Reading Comprehension

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.

16-

17-

The Nyqusit stability criterion, enables us to investigate both the absolute and relative
stabilities of linear closed-loop systems from a knowledge of their open-loop frequency-
response characteristics. In using this stability criterion. we do not have to determine the roots
of the characteristic equation. This is one advantage of the frequency-response approach.
Another advantage of this approach is that frequency-response tests are. in general, simple and
can be made accurately by use of readily available sinusoidal signal generators and precise
measurement equipments. Often the transfer functions of complicated components can be
determined experimentally by frequency-response tests. Such experimentally obtained transfer
functions can be easily incorporated in the frequency-response approach. Also, the frequency-
response methods can be applied to systems that do not have rational functions, such as those
with transport lags. In addition, plants with uncertainties or plants that are poorly known can be
handled by the frequency-response methods. A system may be designed by use of the
frequency-response approach such that the effects of undesirable noises are negligible. Finally,
frequency-response analyses and designs can be extended to certain nonlinear control systems.
Although the frequency response of a control system presents a qualitative picture of the
transient response, the correlation between frequency and transient responses is indirect, except
for the case of second-order systems. In designing a closed-loop system, we may adjust the
frequency-response characteristic by using several design criteria in order to obtain acceptable
transient-response characteristics. In what follows, we shall obtain the relationship between the
transfer function and the frequency response of the linear stable system.

Which of the following statements is wrong about frequency-response methods?

1) These methods can handle plants with uncertainties or plants which are poorly known.

2) these methods cannot be used for systems with transport lags because they do not have
rational functions

3) One advantage of these methods is that the roots of the characteristic equation do not have to
be determined

4) By using these methods, one can design a system in such a way that the effects of
undesirable noises are so small

What is the main idea of the second paragraph?

1) Frequency and transient responses in second-order systems

2) The design of a closed-loop system and the adjustment of the frequency-response
characteristic

3) The overall relationship between frequency response and transient response in a control
system

4) The presentation of a qualitative picture of the transient response by the frequency response
of a control system
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The underlined "'their" in the passage refers to ------------
1) Stability criteria

2) Linear closed-loop systems

3) Absolute and relative stabilities

4) open-loop frequency- response characteristics

The word "incorporated " in the passage is closest in meaning to -----—----- -

1) Attached 2) Included 3) Mentioned 4) Obtained
The term "investigate' in the passage means ------------ .

1) Calculate 2) Determine 3) Solve 4) Examine

In this section we shall discuss robot-arm systems and their simulators. Robot-arm systems

may have a few to several or more degrees of freedom depending on their configurations. A
schematic diagram of a simple robot-arm system is shown in Figure 2-28. In a robot-arm
system, if the grasping force of the robot hand is too small, the robot hand will drop the
mechanical object, and if it is too great. the hand may damage or crush the object. Thus, robot
hands must have touch-sensing devices and slip-sensing devices. In addition, the robot hands
must have force-sensing devices. Semiconductor strain gauges are frequently used for force-
sensing purposes. Such a strain gauge transforms force into a voltage that is proportional to
deflection. For the slip-sensing device, one approach is to attach a roller device to the contact
surface. Slipping is measured by the rotation angle of the roller.
Robot-arm systems are controlled by digital controllers. For satisfactory computer control, we
must have an accurate mathematical model of the robot-arm system. Since most robot-arm
systems involve many joints and extendable links, it is not a simple matter to determine which
joints must be rotated and which links must be extended to bring the hand to a desired location
and orientation. To compute the location and orientation of the hand, it is necessary to know
the amounts of rotations and linear movements involved in the various components of the
robot-arm system.
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According to the passage above, which statement is wrong?

1) The degrees of freedom in robot-arm systems determine their configurations.

2) The robot hand must exert the right amount of grasping force to hold an object properly

3) Three types of sensing devices are required for robot hands to have satisfactory
performance.

4) Due to the great numbers of joints and extendable links, it is difficult to specify the rotation
of joints and the extension of links for the movement of the robot hand to the right place and
towards the right direction.

Which statement below is not true about strain gauges?

1) They are semiconductor gauges

2) They are often used in force- sensing devices

3) A voltage is changed into force by these gauges.

4) The voltage in these gauges is directly proportional to deflection

The most suitable tittle for this passage is ------------

1) robot- arm systems 2) robot-arm freedom

3) robot-arm structure 4) robot-arm configurations

The underlined "it" in the passage refers to ---------- "

1) The robot hand 2) A robot-arm system

3) The mechanical object 4) The grasping force

The term "accurate' in the passage is closest in meaning to ----—----- .

1) Near 2) Precise 3) Rough 4) Systematic

Closed-loop versus Open-loop Control Systems. An advantage of the closed-loop control
system is the fact that the use of feedback makes the system response relatively insensitive to
external disturbances and internal variations in system parameters. It is thus possible to use
relatively inaccurate and inexpensive components to obtain the accurate control of a given
plant, whereas doing so is impossible in the open-loop case.

From the point of view of stability, the open-loop control system is easier to build because
system stability is not a major problem. On the other hand. stability is a major problem in the
closed-loop control system. which may tend to overcorrect errors that can cause oscillations of
constant or changing amplitude.

It should be emphasized that for systems in which the inputs are known ahead of time and in
which there are no disturbances it is advisable to use open-loop control. Closed-loop control
systems have advantages only when unpredictable disturbances and/or unpredictable variations
in system components are present. Note that the output power rating partially determines the
cost, weight, and size of a control system. The number of components used in a closed-loop
control system is more than that for a corresponding open-loop control system Thus, the
closed-loop control system is generally higher in cost and power. To decrease the required
power of a system, open-loop control may be used where applicable. A proper combination of
open-loop and closed-loop controls is usually less expensive and will give satisfactory overall
system performance.
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Which statement below is true about the passage above?

1) It lists the advantages of closed-loop control systems over open-loop control systems and
explains the reasons why closed-loop control systems are better

2) It presents a comparison between closed-loop and open-loop control systems and discusses
the conditions under which the use of one type of control system is preferable.

3) It mainly shows the disadvantages of closed-loop and open-loop control systems, and offers
alternative control systems to be used instead of these two types of control system.

4) It discusses the strong points of open-loop control systems as opposed to closed-loop control
systems and gives reasons for the overall priority of open-loop control systems over closed-
loop control systems.

How many advantages are mentioned for open-loop control systems in the passage?

1) five 2) four 3) three 4) two

The passage above concludes that ----------- ;

1) There are cases in which the use of both closed- loop and open-loop control systems may be
possible

2) The closed-loop control systems have many problems and it is better to use open-loop
control systems.

3) Open- loop control systems may not be applicable in all conditions and the use of closed-
loop control systems is more advisable.

4) The use of open-loop and closed-loop control systems together can contribute to lower cost
and better operation of the system in general

The underlined "that" in the passage refers to ------------ .

1) the number of components

2) the number of advantages

3) the number of components used in a closed-loop control system

4) the number of components used in an open-loop control system

The term "corresponding' in the passage is closest in meaning to ------=-=----- 2

1) related 2) complex 3) opposite 4) eqquivalent
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