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‘mark the correct choice on your answer sheet,
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| PART A: Vm::abulary AR
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Directions: Choose the word or the phrase (1), (2), (3), or (4) that best complgt .{\ﬁzgp@ é‘nk Then |

1-  The rising death toll is ---- mesm largely to the grﬂwmg fjﬁ‘lmber cuf elderly people, who are:

especially vulnerable to the flo.. p \ ,1 T
1) attributed 2y Qt)nverted 3) dik ;h@wd -4) transferred

2--  The couple were finally: —---usme-- by tiiza la;ﬁﬁlc’%‘rd_/ after not paying their rent for six.
months. ;9 g‘cf T
1) extended 2) elicited ,;ﬂ NI j) ewcted 4y evacuated

3 Wehave @ wvemsesais chentele mﬁm@* §§{iguage program, with students from Asia, Europe:
and South America. [ / A
1y complex. E}“tlw@f&ﬁ“ 3) symmetrical 4) haphazard

4~ But the posmhmhty of thes‘ﬁ adversaries: acting like friends, despite their long-standing
----- SR ﬂm@al d&hi?:é, is on the horizon. -
Dyrivalry A \w;” 2} advocacy 3} incl ihati"an 4) justification

5. Debating Eh‘ais éheﬁs exist cannot be deemed an -—--:w<<- {ruth as we have vet to see proof:
of thiefr exis tence, _

)\umﬂi' figible 2yinsensitive 3) unforeseeable  d)incontrovertible
_6#‘\ ‘= T\tgg giﬂs wanted to set the table, but they were more of a ---------- than a help.
L ),L}/wmghment 2y hindrance ~ 3ythrill 4) pretension
- The government is to'consult the attorney general on whether the enacung of such alaw

would be in <=-=-=-===of the constitution.
1) provenance 2} rationalization  3) breach 4) caprice

‘8- Someone once joked that mian blames most accidents on =oammeuee , but feels a more
personal resp(}m:hﬂuty wlten he imakes a hole-in-one on the golf course,
1) legality 2} verdict 3)-charge 4) fate

9. The trial collapsed when it becaime clear that the main witness for the prosecution was:
RO mmmssinsin,
1) credible 2) singular 3) subjective 4) conjectural

10- The rising number of minority inmates in prison only goes to -<-----—-- the stereotype that’
members of minority groups are bad people.
1) overlook 2}.downplay 3) belie: 4) perpetuate:
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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, |

Fuel cell electric: vehicles emit only water vapor and warm ait, (11) -semmmmen no-
_taﬂpape SMHSSIONS. Similar to: elecmcﬁy, hydrogen is.-an gnergy carrier that. can be-
produced from various feedstocks. These feedstocks and production methods should
be considered when ( 12) -y

Argonne National Lab(}ratory s (ANL) report, Fuel Choices for Fuel Cell
Vehicles: Weif-m Wheels Energy and Emission Impacts, analyzed greenhouse gas.
{(GHG) (13) —-semmes - 10 of ‘the most commion hydrogen pmductmn and distribution
pathways. ANL found that gaseous hydrogen produces (14) ---vmmens - GHGs ft’h%m hgqmd
hydrogen in most cases. ANL also investigated hydmgen s effects 0}1\]3@ Qléﬁeﬁ use
and found that using hydrogen a5 a fuel (15) ---em-mmm- petrolaum ;;sé my‘ _ge iy %100

//"'\? |

regardless of fuel production pa_thway‘ i

EOY ,r‘ L
11- 1) produce 2).that produces. o pm%iuce RN ‘z 4) preducm g
12- 1) o evaluate hydrogen emissions 2) evalyating iy Fogen emissions
3) for hydrogen emissions to evaluate 4y heﬂir@ izz emissions evaluated
13- 1) emissions for 2)itis emitted asgy %}\13 Eﬁ}l E:d for 4) to be emitted

u"m’

14- 1) less of 2)as iltt__;i_e‘ P 3(} fﬁ‘éirer Ay fewer of
15- ":l)-_reductian'- 2)reduced Ef‘ 5 ’3} fhat reduces 4y to reduce

I’ART C Readmg Caam l‘ﬂi’{ﬁ{@iﬁi‘l
Directions: Reud the ﬁ';mm; Kh&' ¢ passages and answer the questions by choosing the best

choice (1), (2), (¢ 3), 01' ( 4. Thw mark the correct choice on your answer sheet.

AR

/-«Q'. fﬁg clmé;gp/olan&n problem for a function of a continuous argument, given discrete data,
A 18 éloﬁciy related to the problem of constructing: variational-difference schemes and.
A V}S{ﬁltmunux representations.of solutions of difference problems. For as a rule, in order
“to obtain the difference equations, one his to discretize the operator and the solation of
the problem by taking suitable projections. At the same time the solution of the
differential problem usually represents-an:approximate solution of the ertg;ma] problem
on-a discrete set-of points. Let us assume that the difference problem has been solved
and that 'we know the approximate solution of ‘the problem:. The procedure now
involves an interpolation from the resiilts obtained onto the whole region on which the.
‘sﬁ}lumﬁn of the original problem is sought. An: interpretation of this kind requires that:
certain. conditions are taken into account: nameiy, if ‘the solution of the difference’
equations has been obtained with -a certain: accuracy, then the accuracy of the
interpolation must be at least as high. If we possess additional information regarding
the error of the dpprommdte solution, then the interpolation may be implemented, niot
fromthe exact data, but from those involving possible error at the net points. A priori
information about the smoothness of sohitions may then also allow one to improve the:

L ol ‘LL}}“"‘,}E o gans 33 guad Wil g o3 &m@.@
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16~

17-

_13

‘>

19-

20-

accuracy of the approximate solution in some cases, using one or another difference
method. Apart from this, the i'nﬁter;a'(}'iaﬁj{m_-’pz‘"’nﬁ_}b’iéﬁ; also has'its own merits,

‘of pomts, ara based on Lagrange mterpolanon poiymmlals Alse the mterpoiated
fanction- 0 (x) 18.a priori assumed to be suitably differentiable.

Another-problem closely related to interpolation arises when the function values of
¢-at the net points X, are known only up to a certain error, the maximum magnitude.
of which‘is a priori known at each of the poitits. In this case, we want-to constructa.
curve which would be in some sense the best approximation of the function, the latter
being specified at the net points.up to rando errors. Problems of this kind are. qsmﬁy-
solved by the - least-squares method. A

/\ 7 { \ L 1

The: theory of interpolation has been enriched recently by what is k@mwﬁa ds spline
mterpretatmn methods. Usually a spline is a. pz&cawme«g@}ymom@ﬂ fm:lu%;wn defined in
the- region D, i.e.. a function for which there ex1s{§ a ,rdem‘rﬁp«:}mmn of D into
subregions. in each of whmh the function is a peiytﬁ;m;al»ﬁi s‘;‘ome degree m. Also the
function, as a rule, is continuous in D, tﬂrfether wi\th 1!;5 dﬁmv;mves to orderm- 1, and-
the mth derivatives are square mtegrdbie In pmf;m‘;e& ﬁhe ‘most often used polynomials.
are cubics. ~

Choose and mark the correct choice.
1y Certain piecewise cubic pﬂiyﬂ@{iil /st
2) Splines are mtegraﬁ;la fungtiony x::ﬁlizf’ti %my are ple%ems.e squated functions.
3) Spliens may not b mtegf:ib!e\@mhe:r defined subregions,
4y Least squares apprﬁmmﬁ(\ﬂfxs are preferred over spline interpolation,
When the: func!tlQn vaiues;é ‘at the data pofiits are Kiown o have €rrors; —mes-mmm-- my
appropriately be e codl.
1)y an mterpﬁl jt\;mne function:
2}a p@im@ﬂﬁa Téast squares approximation.
3)4 iei%s‘& squares approximate model
( QQ a Igi‘@e:‘é\m s¢ polynoniial interpolation

Se}ect the best choice for the meaning of the underlined word “arguinent” in the first:
%paragraph

1) réasoning Z) statement

3) cieductwn 4) independent viriable

Least squares models —-emseens ‘of finctions with known approximate values..

1) are best developed as polynomials

2) are preferred as approximations

3) serve as approximations while: mterpclatc}r}« functions serve as exact modes
4) and interpolatory functions both serve as approximiations

Piecewise polynomial ----------..

1) with certain continuity properties are constructed as splines

2} can only serve as splines

3) are the only functions being used in interpolation

4) are considered to be splines only if the polynomial pieces are cubic

P FLECE PUCE PPN PR aales
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PASSAGE 2:

Geometric-modeling methods-are a synthesis of techniques from many fields: analytic
and descnptive geometry, topology, set theory, numerical analysis, vector calculus,

and matrix methods, to name a few. Originally, only a‘loose ad hoc assembly, they

have coalesced into-an independent discipline with a well-defined language and logic.

‘Where we were once satisfied with two-dimensional representations of physical
objects, we now demand and achiéve topologically and analytically- complete three-
dimensiornal models. Furthermore, these wodels allow us to deﬁve guickly ‘and
automatically any geoitietric propetty or attribute that the object is likely to possess..
Obviously, appearance is not the sole:concern of geometric: modeling; so “we carefally
distinguish between analytical models and rendering. We also require a mathematical-
setting that allows us to calculate relationships between modelam-ciamsvuﬁgpmmh -.
intersections, shadowing, and so forth. In many situations, we are mierw}tﬂﬂ An-
representing arbitrary shape information—shapes that do not have xﬁ&cm‘! \ﬁ&ﬁms and
whose characteristics are not well defined. The- mehm?agi@ fserviced by
geometric-modeling schemes continue to; stretch those «sc?ﬁemes ‘L{i) {t,he inmts of their
¢apabilities. N T

We 1denmy three distinct dspe:cts of geometrm;&ﬁ&ie}i‘ng; (1) Representation: The
physical shape of an object is given and pvgﬁmeﬂ 1o be fixed; we compute a-
mathematical approximation once. (2), E)esn,gm *Wé st credte a new shape to- satisfy
some operational ‘or aesthetic: (}bjﬁdﬂfﬁ; fWe I}E{Illi)uld'[ﬂ the “variables defining the
shape until we meet the objectives. {’3} Rﬁﬂ{kﬁﬁng ‘We usually need an:image of the:
model to visually interpret-it. Ti\}@sg ‘;h‘re@ ‘aspects: are, of course, closely related; for
example, when we opeite t}t&ex ebfnétﬁc ‘Wodel of a new product, at first, the model.
represents a physmaﬂymném%mﬁt object. The model must be suitable for analysis and.
cvaluation. After belﬁcﬁﬁg a-gpecific design, we can use/its geometric model to guide
the: manufactureof tﬁﬁ*/ﬁbjeﬁt When production’ is complete, the model finally
represents thea ﬁhy&{td‘l shape of an existing object: At any point in this process, the:
gﬁﬁmetn;c\ ma&a prmflcies information for rendering visual images of the object,
inc ﬂﬂ’mg\éﬂ“gmeermg drawings and computer graphics:displays.
{\Computer graphics; computer-aided design (CAD), and computer-aided manufacturing

Y t(\i‘m ¥ have been the drivin g forces behind the rapid development of geometric-modeling.
A wﬁeﬁemes And, naturally, it is in these very areas that we can apply geometric modeling:

50

—

most effectively. Robotics, computer vision, and artificial intelligence are also muking
increasing demands on geometric-modeling capabilities. Let us review the traditioiial
applications. :

Computer graphics systems now mutmely pmduce realistic- two—dxmensmnai
color-shaded reriderings of three-dimensional objects. Solid modehng polygonal, and
‘scuiptured—surface techmques have ‘made this possible: They now produce the
appearance of texture and translicence and the effects of multiple light:sources. Art;
animation; -and reality simulation are contributing their own impetus to the state of the
art,as in several popular feature films and, of course, in generating scenes for aireraft
flight simulators. | |
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21- Geometric modeling =nvww= oy
1) methods have shown to bé impractical
2) methods are not dependent on mathematical logic
3) methods employ technically loose and ad hoc mathematical approaches
4)is engaged with well-developed mathematical methods

22- Select the wrong statement about. geometric medaling..
1) Appearance is the only concern.
2) computer graphics applications have been made.
3) Production of two dimensional i images is made possﬂ)le

- 4) Artificial intelli igence has benefitted from it;

23-  Select the best choice for the meaning of the underlined word “distinguish™ in the second
paragraph.

| 1) separaté - 2yglorify 3) derive: 4y amcuidtfe\\ K \

24- A geometric model ---------. iy «\ > /
1y needs to be visually verified ;
2)s not useful in computer vision
3)is needed to be analyzed and evaluated.

_ 4} is finding less applications in CAD and CAM ™ T

25« Rebotics and computer vision -eemm--; N avwea
1} are examples of CAD 2y m;gke;: usg of“geemetmc models
3) are examples of CAM . 4} am mé{cmces of reality simulation

Oy e

PASSAGE 3: IR

%) fra L ‘*
If one has several vegmrs ingh %m §¢V£r&f€ }natﬂces in My, what might it mean to say’

that some are “smal{l or that @t’he“ﬁs are “large™? Under what circumstances might we.
say that two vectors e di@.s\e ‘together” or “far apart™?

Questions ,&F\ sugfs;\ z‘in'd' “proxintity” in a two- or three-dimensional: real vector
space: usugﬁy Ie‘i:@r to Buclidean distance. The Euclidean length of a vector ze R"
(z '?\)Ef 2 &{E ’*‘")]f ? and z is said to be “small” (with respect to this measure) if thIS;

(,«ﬂ{}‘m oulive real number is small. The vectors x and y, furthermiore, are “close” if the'

Ny

Y Eu;t;}lciﬁfm length of the difference z =x ~y isa small mamber.

it \

Ry

L olSdils ) g 3

o

‘What may be said about the “size™ of matrices, which may be thought of as vectors:
in a higher-dimensional space? What about vectors in infinite-dimensional spaces?
What about complex vectors? Are there useful ways. to measure the “size”™ of real
vectors other-than by Euclidean length?

One ‘way to answer these ‘questions is ‘to stady norms, or measures of size, of
matrices and vectors. Norms may be-thought of as generalizations of Euclidean length,
but the study of norms is more than an exercise in mathematical generalization. Tt is
fnecessary for a proper tormulatmn of notions such as power series of matrices, and it
is essential in the analysis and assessment of algotithms for numerical cempatatmns
Furthermore, different acceptable norms may be more or less convenient in vatious
situations, so that it is-appropriate fo study properties common to all norms, rather than
torestrict attention to any single norm.

L
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26- Norms are used to show --——-——, _ _
1) only closeness of vectors 2) only remoteness of matrices
3) the distance between vectors 4) similarity- of vectors and matrices
27~ The size of a vector can be determined ------—--.
1) by any vector norm.

2) merely by its Euclidean fength
by any appropriate norm only if the size turns to be iarge
4) by its Euclidean distance only if the size turns to be small
28-  Select the best choice for the. meaning of the underlined word “gesessment”™ in the last

paragraph..
1) evaluation 2)-complexity
~ 3) competitiveness 4) convergence

29:  Theuse of nOrms veesisivii, o~
1} is not appropriate for ancﬂyslb of algorithmy . f‘\{“\ W
2) comphcates the assessment of algonthms P { \ AN
3} is merely appropriate for medﬁunng the size of matrices and Vacmm L }«\

~ 4yextends beyond an exercise in a mathematical geﬂaral;gatmn AN b

30- Choose and mark the correct choice. N T
1) Common properties of norms are mmgmﬁcant AR AR o
2) Acceptdblc norris may all turn to be useful in vanoas d{ﬁp dations.:

3} Attention to any single norm is mappr{}pﬂatc, "‘xx ’; \‘\ ‘L’ -
4} Acceptable norms may have mappmpnate pfﬁqum*
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