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| PART A: Vocabulary

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

I-  Animal welfare science is an emerging field that seeks to answer questions —--—--—---- -
by the Keeping and use of animals.

1) raised 2) resolved 3) settled 4) evolved

2-  The low soil fertility problem can be --------eeee--- by applying the appropriate lime and
organic fertilizers.
1) traced 2) preceded 3) mitigated 4) necessitated

3-  The chef furnished his assistant with very explicit instructions regarding the -——----eeeaeeeee
to be used for the new dish.
1) properties 2) aesthetics 3) ceremonies 4) ingredients

4-  The problem of power cut was so imporiant that we decided not to bother about the
other —---eeeeeeeee issues that were not much of a concern at that time.
1) gradual 2) peripheral 3) tranquil 4) lucrative

5-  Everybody knows that Ted is a chronic procrastinator; he -——--- puts off doing his
assignments until the last minute.
1) spontaneously 2) marginally 3) habitually 4) superficially

6- The world's governments have made a joint -----eeeceeeeee to significantly reduce
greenhouse gas emissions by the year 2030.
1) malady 2) determination 3) involvement 4) pledge

7-  Scientists do their best try (0 —==-memmeemeen themselves from their biases and be objective.
1) detach 2) delete 3) ignore 4) strengthen

8- The local busincssman accused the newspaper of defaming him by publishing an article

that said his company was -—--—--- managed.
1) seriously 2) centrally 3) poorly 4) crucially

9-  Landing a plane on an aircraft carrier requires a great deal of --——----—- ---=, 48 YOU can
crash if you miss the landing zone by even a little bit.
1) determination 2) precision 3) rationality 4) consultation

10- New growth of the body’s smallest vessels, for instance, enables cancers to enlarge and
spread and contributes to the blindness that can ----------—--—- diabetes.

1) cause 2) halt 3) identify 4) accompany
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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.

Estimates of the number of humans that Earth can sustain have ranged in recent
decades from fewer than a billion to more than a trillion. (11) ——==——eem—— -, since
“carrying capacity” is essentially a subjective term. It makes little sense to talk about
carrying capacity in relationship to humans, (12) -—----—-—--—— and altering both their
culture and their physical environment, (13) ====mmmmemmm- -- can thus defy any formula
(14) ~——mmemmmeee the matter. The number of people that Earth can support depends on
(15) ——mmmmmmmmv -—, on what we want to consume. and on what we regard as a crowd.

11- 1) Itis probably unavoidable that such elasticity
2) Such elasticity is probably unavoidable
3) It is such elasticity probably unavoidable
4) That it is probably unavoidable for such elasticity

12- 1) that adapt their capability 2) whose capability is adapted
3) who are capable of adaptation 4) who are capable of adapting
13- 1) therefore 2) because 3) and 4) next
14- 1) might settle 2) might be settling
3) that might settle 4) which it might settle
15- 1) how we on Earth want to live 2) Earth where we want to live
3) where we want to live in on Earth 4) where do we want to live on Earth

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.

PASSAGE I:

The term geometric modeling first came into use in the early 1970s with the rapidly
developing computer pgraphics and computer-aided design and manufacturing
technologies. It refers to a collection of methods used to define the shape and other
geometric characteristics of an object. Geometric modeling embraces an area often
called computational geometry and extends beyond this to the newer field of solid
modeling. creating an elegant synthesis of geometry and the computer.

When we construct a model of something, we create a substitute of that thing — a
representation. We cast it into a more convenient form. easier for us to use and
analyze. If the model is a good one. it will respond to our proddings and questions in
the same way that the original would. We try to abstract only the information essential
for our objectives while ignoring other information. For many applications, the
geometric model of a physical object may require the complete description of surface
reflectance properties. texture, and color: or it may include only information on the
elastic properties of the object's material. We can determine the detail required in a
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17-

18-

19-

20-

model by the uses and operations to which we intend to subject it. If the model is rich
enough in descriptive detail. we can perform operations on it that yield the same
results as operations performed on the object itself.

We use geometric-modeling methods to construct a precise mathematical
description of the shape of a real object or to simulate some process. The construction
itself is usually a computer-aided operation. with the model stored in, and analyzed by,
a computer. Using a computer is, in fact, central to the entire geometric-modeling
process. Without computational power, we would be unable to construct and analyze
sophisticated models of any practical importance.

The term geometric modeling -------eveeme- ;

1) refers to a practical discipline representing geometric shapes in computer

2) refers to a theoretical discipline as computational geometry

3) deals with the new field of solid modeling as a tool for manufacturing

4) is concerned with shapes regardless of their geometric properties

Computional geometry ——-----ee-eeeev

1) deals with practical issues related to solid modeling

2) is included in a wider discipline named geometric modeling

3) is an extension of geometric modeling

4) extends the early developments in computer graphics

Which word best gives the meaning of the underiined word "substitute' in the second

paragraph?

1) Reflection 2) Transition 3) Rotation 4) Replacement

A practical representation of an object in 2 computer has been made possible by --

1) the sophisticated computer systems

2) use of general properties of the object

3) theoretical developments in computational geometry

4)construction of good models through the use of tools developed by geometric
modeling

To simulate a process for practical purposes, ------s-eeeeeev,

1) sophisticated models and technologies are not needed

2) one needs a high performance parallel computer

3) one makes use of methods developed in geometric modeling

4) there is no need for mathematical description of the process

PASSAGE 2:

In three-dimensional computer graphics, fractal techniques have been used to generate
terrain models and the easiest techniques involve subdividing the facets of the objects
that consist of triangles or quadrilaterals. A recursive subdivision procedure is applied
to each facet, to a required depth or level of detail, and a convincing terrain model
results. Subdivision in this context means taking the midpoint along the edge between
two vertices and perturbing it along a line normal to the edge. The result of this is to
sub-divide the original facets into a large number of smaller facets, each having a
random orientation in three-dimensional space about the original facet orientation. The
initial global shape of the object is retained to an extent that depends on the
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perturbation at the subdivision and a planar four-sided pyramid might turn into a 'Mont
Blanc' shaped object.

Most subdivision algorithms are based on a formulation by Fournier, Fussell and
Carpenter (1982) that recursively subdivides a single line segment. This algorithm was
developed as an alternative to more mathematically correct, but expensive, procedures
suggested by Mandelbrot. It uses self-similarity and conditional expectation properties
of fractional Brownian motion to give an estimate of the increment of the stochastic
process. The process is also Gaussian and the only parameters needed to describe a
Gaussian distribution are the mean (conditional expectation) and the variance.

The procedure recursively subdivides a line (tl/l). (12./2) generating a scalar
displacement of the midpoint of the line in a direction normal to the line.

To extend this procedure to, say. triangles or quadrilaterals in three dimensional
space, we treat each edge in turn generating a displacement along a midpoint vector
that is normal to the plane of the original facet I (Figure 12.2). Using this technique
we can take a smooth pyramid, say, made of large triangular faces and turn it into a
rugged mountain.

Fournier categorizes two problems in this method — internal and external
consistency. Internal consistency requires that the shape generated should be the same
whatever the orientation in which it is generated, and that coarser details should
remain the same if the shape is replotted at greater resolution.

With the use of subdivision, =--==-memeemev .

1) computational complexity increases

2) only simple shapes can be reasonably represented

3) a satisfactory terrain model is obtained

4) some details of an object are eliminated

Compared to the procedures suggested by Mandelbrot, subdivision algorithms -----==--,
1) need less computing effort

2) may require sophisticated stochastic processing

3) need more computing effort but are more accurate

4) are more accurate and need less computing effort

The mean for the description of the Gaussian distribution is —=--==-mmeeeeee,

1) the mean under a certain condition

2) only used when expcetations are high

3) needed when the variance is ignored

4) used when a large value of variance is expected

Choose the description that best fits the underlined word "quadrilaterals” in the first
paragraph.

1) Quadratic terins 2) Quadrangles

3) Right triangles 4) Equilateral triangles

By the internal consistency due to Fournier, for a shape replotted at a greater resolution,

1) consistency may be lost

2) more details are added

3) the coarser details should be preserved

4) the preserved coarser details may change depending on the orientation
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PASSAGE 3:

The study of optimization as an independent topic must, of course, be regarded as a
branch of applied mathematics. As such it must look to various areas of pure
mathematics for its unification, clarification. and general foundation. One such area of
particular relevance is functional analysis.

Functional analysis is the study of vector spaces resulting from a merging of
geometry. linear algebra, and analysis. It serves as a basis for aspects of several
important branches of applied mathematics including Fourier series, integral and
differential equations, numerical analysis. and any field where linearity plays a key
role. Its appeal as a unifying discipline stems primarily from its geometric character.
Most of the principal results in functional analysis are expressed as abstractions of
intuitive geometric properties of ordinary three-dimensional space.

Some readers may look with great expectation toward functional analysis. hoping
to discover new powerful techniques that will enable them to solve important problems
beyond the reach of simpler mathematical analysis. Such hopes are rarely realized in
practice. The primary utility of functional analysis for the purposes of this book is its
role as a unifying discipline, gathering a number of apparently diverse. specialized
mathematical tricks into one or a few general geometric principles.

According to the passage, functional analysis ---—sseeees,

1) has no relation to optimization

2) is an area of mathematics being useful in optimization

3) is an area of applied mathematics withi no relevance to pure mathematics
4) is an area of pure mathematics with no relevance to applied mathematics

The word "diverse" is paragraph 3 ineans <=,

1) important 2) explicit 3) particular 4) various
Functional analysis serves as a basis in areas dealing with ——-—-—--,

1) linear forms 2) geometric designs

3) complex structures 4) analytical aspects of linear algebra
Functional analysis -----==---- i

1) is unable to solve important problems

2) can be expected to solve all important problems

3) is expected to do as well as the simpler mathematical analysis

4) offers techniques to solve problems that cannot be solved by mathematical analysis
alone.

Geometry --=-=cseee functional analysis.

1) plays no important role in

2) is, in principle, the same as

3) is served as a tool to diversify

4) along with linear algebra and analysis are the main ingredients of
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