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Dtrecﬂons Read the following three passag
(4) T Izen

ark it on your answer sheet.

Passage I:

‘Many mechanical engineering companies, especially those in industrialized nations, have
begun to incorporate computer-aided engineering (CAE) programs into their existing
. design and analysis processes, including 2D and 3D computer-aided desﬁ'[‘his
method has many benefits, including easier and more exhaustive visualization of :
. products, the ability to create virtual assembhes of parts, and the ease-ofuse in demgnmg
mating interfaces and tolerances. -
Other CAE programs commonly used by mechanical engmeers mclude product hfecycle
“ management tools and analysis tools used to perform complex snmulatlons
Analysis tools may be used to predlct product response to.expected loads, mcludmg
fatigue life and manufacmrabxhty These tools include finite element analysm
computational fluid dynamics , , and computer-aided manufacturing,

Using CAE programs, a mechanical design team can quickly and cheaply 1terate the
design process to develop a product that better meets cost, performance, and other -
constraints. No physical prototype need be created until the design nears completion,
allowing hundreds or thousands of designs to be evaluated, instead of arelative few. In
addition, CAE analysis programs can model complicated physical phenomena which
cannot be solved by hand, such as viscoelasticity; complex contact between mating parts,
or non-Newtonian flows,
Www-fagokh.e "4

What is the main idea of this passage" :

1) The incorporation of CAE programs into mechanical engineering design processes helps

mechanical engineers gain practical problem —solving experience.

2) Mechanical engineers are requlred to understand and be able to apply basic concepts from

computer engineering.

3) Mechanical engineering involves the application of principles of CAE for manufacturing 2nd

maintenance of mechanical systems.
4) Mechanical engineering has merged with computer engineering to improve the design process

The word “their” in line 2 refers to -—-——-—-,

1) processes 2) companies 3) nations 4) programs
The passage states that mechanical engineers use analysis tools ———-.

1) to evaluate product reaction to known loads  2) to prevent fatigue failure

3) to manufacture mechanical products 4) to explore possible designs

it can be inferred from the passage that ——— e

1) computer — aided engineering programs are well used in mechanical engineering companics in
developed countries

2) the design teamn analyze physical samples of a product so as ic decide on the final version of the
product design

3) computer — aided engineering programs are only used to solve problems which cannot be solved
by hand

4) mechanical design teams evaluate a small number of designs before they develop a product

Wihere in the passage are advantages of CAE. programs mentioned?

AT AR T O 3) Lines 10-11 4>Lines 4-6
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Passage 111:

Engineers use their knowledge of science, mathematics, and éppropriate experience to
find suitable solutions to a problem. Engineering is considered a branch of applied
mathematics and science. Créating an appropriate mathematical model of a problem
allows them to analyze it , and to test pqtential solutions. Usually '

‘ multiple reasonable solutions exist, so engineers must evaluste the different design
choices on their merits and choose the solution that best meets their requirements.
Genrich Alishuller, after gathering statistics on a large number of patents, suggested that
compromises are at the heart of "low-level” engineering designs, while at a higher level
the best design is one which eliminates the core contradiction causing the problem.

' Engineers typically attempt to predict how well their designs will perform to their
specifications prior to full-scale production. They use, among other things: prototypes,
scale models, simulations, destructive tests, nondestructive tests, and stress tests. Testing
ensures that products will perform as expected. Engineers as professionals take seriously
their responsibility to produce designs that will perform as expected and will not cause

" unintended harm to the public at large. Engineers typically include a factor of safety in’
their designs to reduce the risk of unexpected failure, However the greater the safety
factor, the less efﬁc;ent the deﬂgn may be.

W P“ﬁééﬁ L &7
What can be the best title for this passage? o a

1) Engineering means applied mathematics 2) Applications of engineering

3) Engineering and problem solving 4) History of engineering

According to Genrich Alishuller, at lower Ievels of engineering, —~-— -

1) attempts should be made to eliminate the basic contradiction

2) more attention should be paid to the cause of a problem

3) possible solutions should be changed so that they can be used together

4) there are no differences between existing solutions

What should engineers do when there are more than one solution to a problem"

1) They should analyze them so that they all match their requirements.

2) They shotid eliminate those which might cause additional problems.

3) They should consider the solution which is best for their situation.

4) They should choose reasonable solutions.

In order to predict how their designs meet performance, engineers use all of the following
EXCEPT - —

1) stress tests 2) economics of operation
3) scale models 4) models of the new product

Which of the following can be inferred from the passage?

1) The crucial task of the engineer is to identify and understand the constraints on a demgn in order
to produce a successful result.

2) Requirements for marketability and productibility are considered more important than those for
cost and safety. '

3) Engineers derive specifications for the limits within which an object or system may be operated
after full-scale preoduction.

4) It is usually enough for the engineer to build a technically successful product.
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: PART A: Vocabulary

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

i S —

o
]

A politician suggested that Churchill was wrong not to have — peace with Hitler in 1941.
1) specified 2) pursued 3) featured - 4) equated '
2= Anangry crowd ————--m through the gates of the president’s palace.
' 1) approximated 2) triggered 3) coincided 4) surged
3-  The divers have begun to —----— to the surface of the water.
1) encounter 2) transmit 3)ascend = 4) retain
4-  The Central Bank in the currency market today to stabilize the exchange rate.
1) attempted © 2)intervened ~3) attained - 4) violated
5-- Unemployment has resulfed in the public’s -————— with secial conditions.
1) disenchantment  2) fluctuation 3) discrimination 4) submission
6-  Drugs have affected every —---—- of American society. S
1) stratum © 2)route o 3)range . 4) scope
7- A modern piece of —-—-———was used in the language Iaboratory.
1) manual ~ 2)scheme 3) apparatus ~ 4) portion |
8- ,i)cspziie the lecturer’s explanation, the audience failed to understand the -———- --—- of the
probiem. - _ ' -
1) appreciation - 2) magnitude 3) interjection 4) insight
Y- Many of the homeless behave -—-———-, which strengthens the idea that homelessness is really a
psychiatric problem. ‘ , Lo '
1) alternatively 2} virtually - . 3) predominantly 4) bizarrely
13- Those explosions must have been —-—---— to our departure because we didn’t hear anything.
1) intermediate 2) conclusive 3) exceeding 4) subsequent
! PART B: Grammar

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

I TS

i e s

The job of the scientist has always been to search out explanations for things that happer} in the
Universe. Such (11) ----—— events or happenings are often known as phenomena. The simplest
science arose from observing phenomena (12) ------- questions to find out why they x?ccurrcd.
Before the 17" century scientists generally sought answers to these questions by reading V{hat
somebody (13) -——------- about them, or by consulting some known and res;?ected man of leammgg
Explanations of phenomena gained (14) ---—---- way were usufally. just guesses, a}thoug
occasionally the guesses were right. (15) -----==m- a few exceptions, scientists dlfi not try 1h1ngs o;zt
to see what happened. One major exception was the Greek ma‘thema‘uc}an Archimedes, who in the
3% century BC discovered the famous principle relating to relative density.

11- 1) naturally occurrencé 2) naturally occurring ~ 3) natural occurrence  4) natural occurring

12- 1) by asking 2} and asked ' 3)and ask.ir}g 4) to ask ‘
13- 1) bad written 2) would write . 3) was writing 4) has written
14- 1) in this 2)onthe 3)inthe 4) on this

15. 1) Only for 2) Only by - 3 Inonly 4) With only
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Passage II: o
Structural analysis is the branch of mechanical engineering devoted to examining why and how
objects fail. Structural failures oceur in two general modes: static failure, and fatigue failure. Static
structural failure occurs when, upon being loaded, the object being analyzed either breaks or is
deformed plastically, depending on the criterion for- failure. Fatigue failure occurs when an object
fails after a number of repeated loading and unloading cycles. Fatigue failure occurs because of
imperfections in the object: a microscopic crack on the surface of the object, for instance, will grow

slightly with each cycle until the crack is large enough to cause ultimate failure. L

Failure is not simply defined as when a part breaks, however; it is defined as when a part does
not operate as intended. Some systems, such as the perforated top sections of some plastic bags, are
designed to break. If these systems do not break, failure analysis might be employed to determine
the cause. T o

Structural analysis is often used by mechanical engineers after a failure has occurred, or when
designing to prevent failure. Engineers often use online documents and books to aid them in
determining the type of failure and possible causes. ' :

- Which of the i'ollowii:g is NOT suppbrted by the first paragraph?

1) Structural analysis is concerned with structural fajlure in objects and systems.
2) Static structural failure and fatigue failure are types of structural failure.

3) Fatigue failure occurs when objects fail after several loading and unloading.
4) Structural analysis is the study of why objects and systems move.
The second paragraph states that failure is defined in terms of -

1) the forces that cause the failure 2) how different objects deform
3) the poor performance of objects " 4) how loads affect objects

The word “imperfections” in line 6 is closest in meaning to e

1) contrasts 2) faults 3) reactions 4) shifis

According to the passage, failare analysis is often used in plastic bag factories when ~—mmm-m-—-,
1) the upper parts of plastic bags resist breaking  2) structural failure occurs repeatedly

3) perforated sections of plastic bags break ' »4) the produced bags deform p]asticglly
The word “them” in line 13 refers t0 -~
1) causes 2) engineers A 3) books 4) documents
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