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Part A: Vocabulary
Dircctions: Choose the word or phrase (1), (2), (3), or (4) that best completes each |

sentence. Then mark the correet choice on your answer sheel, ‘

1- If you are convicted of hit-and-run driving, your driving privilege will be ---------- .
1) interceded 2y revoked 3) manipulated 4) violated
2- Surfling the Internet can -----—----- vou with information: That's why a web browser
comes in handy.
[} pursue 2} elude 3) accost 4) mundate
3- The owner was s¢ ~--------- he refused to purchase new curtains when the old ones fell
off the window.
1y parsimonious 2) compensatory 3) emphatic 4) discretionary
4- In times of severe -------—— , companics arc often forced to make massive job cuts in
order to survive,
1} integrity 2) stability 3) recession 4) diversification

5- Singh told reporters that he had not scen such human suffering in any previous
natural ---------- .

1) habitat 2) recourse 3) perfidy 4} calamity
6- Like many members of the animal kingdom, people will readily lend a hand to
immediate family and rclatives. But humans alone extend --—--—---- bevond Kin,
frequently helping perfeet strangers for ne obvious personal gain,
1} patriotism 2y altruism 3) heroism 4) protectionism
7- Repairs would ---------- the closure of the bridge for six months.
1y exert 2) endure 3) entail 4) extrapolate
8- Dental caries, the culprit behind the creation of cavities, is the most ----~--—- infectious
disease in humans, affecting 97 percent of people at some point in their lifetime.
1) prevalent 23 haphazard 3 coincident 4} unanimous
9- The exact mechanism by which exercise -----——— strength remains unclear, but its
basic¢ principles are understood.
1) penetrates 2) augments 3) propagates 4) inserts
10- I guarantee that you will both have ———---—-- opportunity to express your opinions
during the debate.
1y ample 2) equivocal 3) equable 4y ambivalent

Part B: Cloze Test

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

Dark circles and bags under the eve occur for several reasons: the skin (11) ---------- much
thinner than it is eisewhere on the body and becomes looser as we age. This very thin skin also
sits on top of underlying purple muscle and blood vessels and therefore (12) --=--me-- darker.
In addition, some people have hereditary pigmentation in this arca. As we age, fat comes out
of the space enclosed by the eye socket. (13) ammmaman-- the orbit. and forms a putfy arca under
the eye. This tatty ussue can {ill with water. making (14) ----me-=- . The condition hecomes
even more noticeable when (15} ------—--- . which can occur for a variety of reasons, including
cating too much salt, lving flat in bed. not getting enough sleep. allergies and monthly
hormonal changes.

11- 1) that is there 2)itis 3) there is 4} in which
12- 1) appearing 2) appeared 3) appear 4) appcars
13- 1) called 21t is called 3) that is called 4y and called
14- 1} the hollow appears even deeper 2) the hollow appear even deeper
3) it even deeper the hollow appearance 4) its appearance ol hollow even decper
13- 1) the water retains in the fat pad 2) the fat pad retained water
3) water’s fat pad is retained 4) water is retained in the fat pad
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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 |

§l your answer sheet.

Passage 1

Vibration is the motion of a particle or a body or system of connected bodies displaced from a
position of equilibrium. Most vibrations are undesirable in macbines and structures because
they produce increased stresses, energy losses. cause added wear, increase bearing loads,
induce fatigue, create passenger discomfort in vehicles, and absorb energy trom the system.
Rotating machine parts need careful balancing in order to prevent damage from vibrations.
Vibration occurs when a system is displaced from a position of stable equilibrium. The system
tends to return to this equilibrium position under the action of restoring forces (such as the
elastic forces, as for a mass attached to a spring, or gravitational forces, as for a simple
pendulum). (2 examples of elastic and gravilational forces) The system keeps moving back
and forth across its position of equilibrium. A system is a combination of ¢lements intended to
act together to accomplish an objective. For example, an automobile is a system whose
elements are the wheels, suspension, car body, and so forth. A static element is one whose
output at any given time depends only on the input at that time (synchronous) while a dynamic
element is one whose present output depends on past inputs. In the same way we also speak of
static and dynamic systems. A static system contains all elements while a dynamic system
contains at least one dynamic element.

A physical system undergoing a time-varying interchange or dissipation of energy among or
within its elementary storage or dissipative devices is said to be in a dynamic state. All of the
elements in general are called passive, i.e., they arc incapahle of gencrating net energy. A
dynamic system composed of a finite number of storage elements is said to be lumped or
discrete, while a system containing elements. which are dense in physical space, is called
continuous. The analytical description of the dynamics of the discrete case is a set of ordinary
differential equations, while for the continuous case it is a set of partial (not complete)
differential equations. The analytical formation of a dynamic. system depends upon the
kinematic or geometric constraints and the physical laws governing the behaviour of the
system.,

Which of the following statements is NOT mentioned in the passage.

1) A dynamic system is contingent upon the constraints of a number of discrete and
continuous elements,

2) A static element is pertinent to synchronous rotation while a dynamic element is based on
past inputs that may tum into an output.

3) The dynamics of the discrete case require more kinematic or geometric constraints when
compared to the increasingly volatile continuous case.

4) A static system is made up of all involving elements while a dynamic sysiem calls for at
least one time-varying element.

Mechanical vibrations can cause the following damages except --------m-,

1) higher efficiency  2) noise 3) distructton 4) discomfort

Which of the following best describes a dynamic system:

1) All of the passive elements, in general, are called dynamic.

2) Modeling of a discrete dynamic system involves partial differential equations.

3) Modeling of a dynamic system involves kinematic constraints.

4} A dynamic system is one that changes with time.
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The passage suggests that which of the following needed to take place in order for the
machines parts to act together:

1} Vibration occurs when a system is displaced from a position of stable equilibrium.

2) The system tends to return to this equilibrium position under the action of dissipative
devices.

3) A system is a combination of elements intended to act together to accomplish an objective.
4) Rotating machine parts need careful balancing in order to prevent damage from vibrations.
The word dissipation as it is used in this passage is closest in meaning to:

1) dissemination 2) consumption 3) distribution 4) contemplation

Passage 2

In conventionally engineered structures there is a tendency for overedesigning, usually for
meeting safety requirements. Ideally. one would like to have "passive design for purpose, and
adaptive design for crises". By contrast, the usual conventional approach is to ensure that the
passive structure is adequate for crises also, thus entailing higher costs due to over-designing.
Some examples wherein, ideally, adaptive action should come into play only for crisis or
special situations are buildings in carthquake zones, aircrafts during take-off and landing, and
vehicles in crashes. A smart configuration would be that in which normal loads are taken care
of in normal conditions, and suitable actuation systems are activated to tackle abnormal loads.
Even for normal loads, corrosion and other aging effects can render the original passive design
unsuitable (even unsafe) with the passage of time. {f continuous monitoring can be built into
the design through distributed embedded sensors. timely re-pairs can be taken up, thus saving
costs and ensuring a higher degree of safety.

Two types of smartness in structures can be distinguished: closed-loop and open-loop. A
closed-loop smart structure senses the changes to diagnose the nature of the problem, takes
action to mitigate the problem, and also stores the data of the episode for future reference.
Open-loop smartness means that the design is such that siructural integrity i1s enhanced only
when needed, and the structure relapses to its normal state when there is no need for enhanced
integrity. Smart bridges are a particularly attractive proposition. Bridges involve an enormous
amount of investment on construction, maintenance, repair, upgrade, and finally replacement.
Possible vchicular accidents. eartbquakes. and terrorism are additional problems to contend
with, Embedding optical fibres (fibers) as distributed sensors at the construction stage itself s
not a very costly proposition. On-line monitoring and processing of the vast amount of sensor
data is again not a difficult thing to do by present-day standards. And the overall advantages in
terms of lower maintenance costs, higher safety and security, and avoidance of inconvenience
caused by closure for repair work can be enormous. not to mention the prevention of disasters
like bridge collapses.

Adaptronic structurc is another term used for smart structures. In the vears to come. we shall
see an increasing trend to incorporate smartness into the design of even ordinary items of use.
Rogers has given a particularly vivid description of the nature of structural designs of the
future: Adaptronic structures must, as their basic premise. be designed for a given purpose;
and, by the transduction of energy, must be able to modify their behaviour to create an
envelope of utility. As an example. a ladder that is overloaded could use electrical energy to
stiffen or strengthen itself while alerting the user that the ladder is overloaded. The overload
response should also be based upon the actual 'life experience' of the ladder to account for
aging or a damaged rung; therefore, the ladder must determine its current state of health and
use this information as the metric for when the ladder has been overloaded. At some point of
time, the ladder will then announce its retirement, as it can no longer perform even minimal
tasks.
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The author of the text would probably agree with which of the following
statements?

1) A smart configuration saves costs while ensuring a higher degree of safety.

2) Passive structure is cost-effective and adequate for crises,

3) Over-designing is adequate for meeting safety requirements.

4) Adaptive design entailing over-designing is activated to tackle crises.

Closed-loop smartness means the design is such that -« .

1} prevents corrosion or other aging-effects

2} monitors and repairs the damages caused

3) diverges from its normal state when the trend wears off

4) records the dynamics and episodes

The author of the passage would probably consider which one of the following
most analogous to adaptive action for crisis or special situations?

1) optical fibres 2) bridge collapses

3) smart hridges 4) embedded sensors

As uscd in the passage, the phrase ""contend with" most nearly means:
1) compete with 2) cope with

3) extirpate on 4) predicate on

A ladder as an adaptronic structure can -----------

1) overload itselflike an open-loop structure.

2) alert the user about possible damages.

3} increase its rigidrty using electrical energy.

4} act as a smart structure to reconfigure itself for vartous loading conditions.
Smart bridges are designed to -——---

1) modify and behave as an envelope of utilit

2) house distributed sensor for health monitoring purposes

3) be adaptive in harsh conditions.

4} increase safety and maintenance costs

Passage 3

Suspension systems are important suhsystems of most wheeled vehicles. A vehicle suspension
system performs two major tasks. It should isolate the vehicle body from external road
disturbances for the sake of passenger comfort, while retaining a firm contact hetween the road
and the tire. Road disturbances have the characteristics ol large magnitude in low-frequency
disturbances (e.g., hills) and small magnitude in high-frequency disturbances (e.g., road
roughness).A basic automobile suspension that is known as a passive suspension system
consists of an energy storing element, normally a spring, and an energy dissipating element,
normally a shock absorber. The main weakness of the passive suspension is that it is unable to
improve both ride comfort and safety factor simultaneously. In the passive suspension system,
there is always trade-off between vehicle ride comfort and safety factor.

The paragraph is about:

1} Automobile vibration 2) Guidance of the automobile

3) Road design for vehicles 4) Energy dissipation by an automobile
Which one of the following sentences is true about the road disturbances?

1) Hills and road roughness have the same characteristics.

2) Road disturbance means hills and road roughness.

3) Road roughness is an example of the high frequency disturbance.

4) Road roughness is a characteristic of the high frequency disturbance.
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29- The paragraph states that in a passive suspension system:

1) Safety factor and ride comfort are independent.

2) Ride comfort and safety factor have positive correlation on each other.

3) Ride comfort has positive impact of the safety of the car.

4) To improve the ride comfort, the safety factor must be sacrificed, and vice versa.
30- It can be inferred from the paragraph that:

1) The car suspension system has role on the stability of the vehicle.

2) The car suspension system is used 1o store energy.

3) The passenger has to control the car suspension system.

4) The car suspension system affects the road disturbances.
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cosh(a + b) = coshacoshb—sinhasinh b cosh(a +b) = coshacoshb—sinhasinhb
sinh{a + b) =sinhacoshb—coshasinh b sinh(a + b} = sinhcosh b +coshasinhb
cosh(a+b} =coshacoshb+sinhasinh b cosh(a + b) = coshacoshb+sinhasinhb

sinh(a + b) =sinhacosh b+ coshasinhb " sinh(a +b)=sinhacosbb~coshasinhb
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