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

1-  The geology student made a surprising discovery; the volcano believed to be ......... was
about to erupt.
1) dormant 2} temporary 3) affable 4) vulnerable
2-  We waited for the storm to ........... before we left.
1) abase 2) abide 3) abridge 4) abate
3-  The minister desired the position simply for the .......... associated with it.
1) scope 2) status 3) origin 4) feature
4- The........... researcher made sure to check her measurements multiple times.
1) initial 2) vague 3) diligent 4) apposite
5-  Denver’s impractical plan to build a subway system was .......... in 1970s.
1) surmised 2) scrapped 3) strived 4) scattered
R such as hair color and eye color are inherited genetically from one’s parents.
1) Traits 2) Dimensions 3) Omens 4) Enigmas
7-  The company has ........... 31000 to the team to get the project started.
1) ascribed 2} bestowed 3) deposited 4) allocated
8- After a week the jury had still not reached a .....c.vvvee &
1) status quo 2) sequence 3) verdict 4) suspect
9-  Heavy rains had .......... the expedition’s progress through the north-west of the country.
1) abandoned 2) hindered 3) evaded 4) distressed
10- The rattlesnake is the most ............. snake in the Untied States,
1} venomous 2) zealous 3) haphazard 4) ancestral

| PART B: Cloze Test |
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. | |

The ancient Romans built an extensive and (11) ......... to serve their needs. The Roman road-
building era began in 312 BC. The roads provided economic and military access from Rome to
distant parts of its far-flung empire. The first road (12) .......... the Appian Way, which led,
from Rome to Brundisium (now Brindisi), a port (13) ......... is now southern Italy. The
Appian Way was the main route to Greece, and it ran over 560 km (350 mi). A second road,
from Rome to Naples, provided the first stage of the route (14) .......... by troops headed to
Africa. Roman advances in road-building techniques included preparation of foundation soils
and base courses, brick paving , and, (15) .........., provision for adequate drainage.

11- 1) roads of durable system 2) system of durable roads
3) durable system of roads 4) durable road of systems

12- 1) was constructed 2) was to construct
3) that was constructed 4) constructed was

13- 1) in which it 2} 1n what 3) where is 4) which it is

14- 1) used 2) using 3) be used 4) was used

15- 1) the more important 2) most important
3) the most important 4) most importantly
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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
our answer sheet.

Passage 1:

Heterogeneous reactions at liquid-liquid interfaces include the important slag-metal reactions
of steelmaking which have been under close examination in recent years. Steelmaking
temperatures are so high that reactions are usually presumed to be extremely fast (exp(-Q/RT)
high) so that thermodynamic equilibrium is achieved ewverywhere (in short range) and
especially at the interface where it is envisaged that the top layer of atoms in the metal and the
bottom layer in the slag are at the same chemical potential with respect to all species present.
The rate at which species pass through the interface depends principally on the rate of their
transport under the potential gradients existing between the bulk of the slag and the bulk of the
metal but each chemical reaction at the interface acts like a valve restricting the flow of each
species involved to chemical equivalents of the slowest to pass through.

When convective transfer is well organized (as it is in steelmaking) the composition on either
side of the interface is constant up to a distance & from the interface which is the thickness of a
boundary film or “stagnant layer” across which mass transfer can be only by diffusion.

Which category of reactions do the liquid-liquid reactions fall into?

1) Slag-metal reactions. 2) Heterogeneous reactions.

3) Steelmaking reactions. 4} High temperature reactions.

Why can we assume that thermodynamic equilibrium is attained in steelmaking?

1) Because reactions are extreme.

2) Because reactions are presumed.

3) Because of high temperatures involved.

4) Because activation energies for these reactions are high.

What is the condition for thermodynamic equilibrium between slag and metal?

1) Equilibrium occurs specially at the interface.

2) Atom layers in slag and metal should respect one another.

3} Equal values of chemical potential for all species across the boundary layer.

4) Atom layers of the metal at the top of the interface and atom layers of the slag below the
interface are envisaged to be at the same chemical potential,

What is the rate conirolling step in the passage of different species through the interface”
1} Chemical reactions at the interface.

2) Valves controlling chemical equivalents,

3) Rate of transport of species through the bulk phases.

4 Rate of transfer of species under the chemical potential gradients between the two phases.
How do atoms transfer across the boundary layer?

1) By diffusion.

2 By the stagnant layer.

3) By well organized convective transfer.

4) Since the composition is constant, no transfer occurs.
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Passage 2:

The process of investment casting has come to occupy a key position in the range of modern
metal casting techniques. Over the half-century dating from 1940, what had been a small and
highly specialised sector of casting activity developed into a worldwide and distinctive
industry, reflecting the importance of the product in the intensifying search for close accuracy
of shape and dimensions in material forming. The near-net-shape objective is seen, not only as
a means of providing the engineer with a direct, efficient and economical route to the
manufacture of a finished component, but also as a contribution to the conservation of costly
materials and energy.

The term investment casting derives from the characteristic use of mobile ceramic slurries, or
‘investments®, to form moulds with extremely smooth surfaces. These are replicated from
precise patterns and transmitted in turn to the castings. Although certain variants employ
permanent patterns and multi-part moulds analogous to those used in sand casting, investment
casting has become closely identified with the expendable pattern principle typified in the
long-established lost wax process. In brief, disposable replicas of the required casting are
formed by injecting molten wax into a die with the appropriately shaped cavity. The wax
patterns are connected, singly or in groups, to a wax sprue and gating system and the whole is
clothed in investment slurry. The wax is melted out and the investment consolidated by
heating, leaving a hard ceramic mould to receive the molten metal. The mould is finally broken
up to extract the solidified product.

How are wax models made?

1) By a wax sprue and gating system.

2) By clothing in investment slurry.

3) By connecting them singly or in a group.

4) By injecting wax into an original mould with accurate shape.

In investment casting, where does the term “investment” originate from?

1} Smooth moulds. 2) Ceramic slurries.

3) Characteristics of ceramics. 4) Characteristic use of mobile ceramics.
What does the development of investment casting from a small sector of casting activity
to a worldwide industry signify?

1) Importance of producing intensifying search.

2) Importance and intensifying search for products,

3) Over half a century of close and accurate shape and dimensions.

4) Success of this technique in producing eastings with fairly accurate shapes and d:mrarnsmm.
How do the ceramic moulds acquire the desired strength?

1) By heating. 2) By losing wax.

3) By receiving molten metal. 4) By clothing with investment slurry.

What are the advantages of a “near net shape™ process over traditional casting routes?
1) Providing engineers directly. 2) Contribution to conservation.

3) Savings in energy and materials. 4) Direct and efficient economics.



26-

27-

28-

- afis
ARa 505E upERL Y et BeE QL)

Passage 3:

Few things in nature seem more inanimate than a piece of metal. The casual observer sces only
his own reflection inits bright, still surface and nothing of its world within. This internal world
is, however, a place of ceaseless activity. Electrons dash from end to end at immense speeds.
The atoms themselves also move and exchange places, even when the metal is completely
solid. Changes of temperature can cause the atoms to rearrange themselves suddenly into a
radically different pattern of organization. In a quenched steel this can happen in a few micro-
seconds, even at temperatures far below room temperature. Plastic deformation occurs through
the passage of faults, called dislocations, which move at great speed through the metal and
cause large-scale slippages between enormous masses of atoms. The traffic of dislocations can
become very dense. Huge traffic jams build up, which bring the dislocations to rest and make
metal hard. When this work-hardened metal is heated (annealing) it rids itself of these
dislocations in a wave of reorganization of the entire atomic pattern (recrystallization).
Completely new atomic patterns can be produced by alloying and these in turn can be changed
by heat-treatment. For example, when an aluminium alloy is rested at room temperature, after
quenching, its alloy atoms move through the solid to congregate together in small clusters, like
water droplets in a mist, and these clusters make the metal hard by getting in the way of
dislocations (precipitation hardening).

What is precipitation hardening?

1) Congregations of alloying metal atoms.

2) Alloy atoms getting in the way of dislocations.

3) Movement of alloy atoms through the solid after quenching.

4) Clustering of solute atoms into clusters that hinder the movement of dislocations.
What is work hardening?

1) Accumulation of dislocations.

2) Dense traffic of dislocations.

3) Huge traffic jams that cause dislocations to rest.

4) Hardening of metals as a result of plastic deformation.

What happens when steel is quenched?

1) This can happen in a few microseconds.

2) The pattern of atomic arrangement changes.

3) Atoms change into radically different shapes.

4) Atoms are suddenly rearranged into radicals.

How much of the inner structure of a piece of metal can the naked see?
1) Bright, still surface. 2) Own reflection in its bright, still surface.
3) Electrons and atoms moving all the time.  4) None,

How does plastic deformation happen in metals?

1) By movement of dislocations,

2) By passage of faults through dislocations.

3) By moving at great speed through the metal.

4) By occurring through the passage of faults called dislocations.
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