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PART A: Vocabulary

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

1-  Animal welfare science is an emerging {icld 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 —-eesemvvisuns by applying the appropriate ime and
organic fertilizers.
1) traced 2) preceded 3) mitigated 4} necessitated

3-  The chef furnished his assistant with very explieit instruetions regarding the - ——
to be used for the new dish.
1) properlies 2) aesthetics 3) ceremonies 4} ingredients

4- The problem of power cut was so important that we decided not to bother about the
other r~ee— issnes that were not much of a coneern at that time.
1) gradual 2) peripheral 3} tranguil 4} lucrative

§-  Everybody knows that Ted is a chronic procrastinator; he swesswcesces— puts off doing his
assignments until the last minute,

1) spontancously 2) marginally 3) habitually 4) superficially

6- The world's governments have made a jeint----—----—-——-- to significantly reduce
greenhouse gas emissions by the ycar 2030.
1) matady 2) determination 3) invalvement 4} pledge

7-  Scienfists do their best try to —— - 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) poerly 4} crucially

9-  Landing a plane on an aircraft earrier requires a great dea) of --——-— ----, 28 YOIt 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 contribntes to the blindness that can —-—--—-——- diabetes.

1) cause 2) halt 3) identify 4} accompany
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| PART B: Cloze Passage

Direciions: 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 sheef.

Estimates of the number of humans that Earth can sustain have ranged in recent
decades from fewer than a billion to more than a trillien, (1) ———, since
“carrying capacity” is essentiaily a subjective term. 1t makes little sense to tatk about
camrying capacity in relationship to bumans, (12) —— and altering both their

culture and their phystcal environment, (13) ————— can thus defy any forinula
(14} -————— the matter. The nurnber of pcaple that Earth can support depends on
{15} —————, on what we want to consume, and on wbat wc regard as a crowd.

11- 1) 1tis probably unaveidable that such elasticity
2) Such elasticity is probahly unavoidable
3) 1t is such elasticity probably unavoidable
4) That it is probably unavoidable for such clasticity

12~ 1) that adapt their capability 2) whose capability is adapted
3) whao are capable of adaptation 4) who are capabie 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 scttle
15- 1) how we on Earth want to live 2) Earth where we want to live
3) where we want 1o live in on Earth 4) where do we want 1o 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 {:

The most popular structure today is the hollow glass waveguide (HGW) developed
initially at Rutgers University. The advantage of glass tubing is that it is much
smoother than cither metal and plastic tubing and. therefore, the scattering losses are
less. HGWs are fabricated using wet chemistry methods to first deposit a layer of Ag
on the inside of silica glass tubing and then to form a dielectric layer of Agl over the
metallic film by converting some of the Ag to Agl. The silica tubing used has a
polymer coating of UV acrylate or polyimide on the outside surface to preserve the
mechanical strength. The thickness of the Agl is optimized to give bigh reflectivity at
a particular laser wavelength or range of wavelengths. Using these techniques. HGWs
have been fabricated with lengths as long as 13 m and bore sizes ranging from 250 to
1300 pm. Sensor applications include gas and temperature measurements. A coiled
HGW filled with gas can be used in place of a more complex angd costly White cell to
provide an effective means for gas analysis. Unlike evanescent wave spectroscopy. in
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16-

17-

19-

20-

which light is coupied out of a solid-core-only fiber into media in contact with the
core, all of the light is passing through the gas in the hollow guide cell, making this a
sensitive, quick-response fiber sensor. Temperature measurements may be aided by
using an HGW to transmit blackbody radiation from a remote site to an IR detector.
Such an arrangement has been used to measure jet engine temperatures.

How are HGWs fabricated?

1) By using dry etching methed

2) By using wet chemistry methods

3) By using the ion implantation method

4) By using chemical vapor deposition method

Why is polyimide used in the fabrication proeess of HGWs?
1) To deflect light

2) To improve the reflectivity of light

3) To preserve the mechanical strength

4) To enhance the laser ability to travei further

The advantage of glass tubing is .

1) its smoothness

2) that it costs less

3) due to its mechanical structure

4) due to ifs electrical properties

What is the use of a coiled HGW fiilled with gas?

1) It can be used for spectrum analysis.

2) 1t is an effective means of gas analysis.

3) It is used for aeceicration measurements,

4) 1t is used for speed measurements of particles in the gas.
Temperature measurements are wided by HGW

1) to radiate heat for IR detector

2) as a remote site for an IR detector

3) for blackbody temperature measurements

4)to transmit black body radiation from a remote site to an IR detector

PASSAGE 2:

The term four-wave mixing in fibers is generally applied to wave coupling through the
¢lectronic nonlinearity in which at feast two frequencies are involved and in which
frequency conversion is occurring. The fact that the electronic nonlinearity is invelved
distinguishes four-wave mixing interactions from stimulated scattering processes
because in the latter the mediwm was found to play an active role through the
generation or absorption of optical phonons (in SRS) or acoustic phonons (ir SBS). 1f
the nonlinearity is electronic, bound electron distributions are modified according to
the instantancous optical field configurations. For example, with light at two
frequencies present. electron positions can be modulated at the difference frequency.
thus modulating the refractive index. Additional light will encounter the modulated
index and can be up or downshifted in frequency. An interesting application of four-
wave mixing is spectral inversion. Consider a case that involves the input of a strong
single-frequency pump wave along with a relatively weak wave having a speetrum of
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21-

22-

24-

25-

finite width positioned on one side of the pump frequency. Four-wave mixing leads (o
the generation of a wave whose spectrum is the “mirror image” of that of the weak
wave, in which the mirroring occurs about the pump frequency.,

How are four-wave mixing interactions distinguished from stimulated scattering processes?

i) By the scattering effect

2) By the frequency conversion

3) By the its reactive components

4) By the fact that the electron nonlinearity is involyed

What plays an active role in the generation or absorption or optical phonens in

stimulated scattering?

1) The medium 2) The electronic non lincarity

3) The frequency of optical light 4) The power conversion efficiency

How is the refractive index modulated?

1) By using self modulation process

2) The light with two frequencices is moduiated

3) By using two different mediums for lights of different freguencies

4) The eleciron positions are modulated at the difference frequency of twa light
frequencies.

‘What does fonr-wave mixing lead to?

1) The generation of a wave whose spectrum is weak,

2) The generation of a waye whose spectrum is reflected forward.

3) The generation of a wave whose spectrum is modulated image of the weak wave,

4) The generation of a wave whose spectrum 35 the mirror image of that of the weak
wave,

Which of the following is the term fonr-wave mixing in fibers applied ta?

1) The four light mixing

2) Non-overlapping waves

3) Wave coupling through the electronic non-lincarity

4) Moduiation of two light sources

FPASSAGE 3:

The most important property of optical solitons is their robusiness. Consider what
robusiness means from a practical point of view. When a pulse is injecied into the
fiber. the pulse does not have to have the exact soliton shape and parameters {Eq. 5) to
propagale as a solilon. As long as the input paramelers are nol too far from the
optimum. during the nonlinear propagation the pulse “readjusis™ itself. shaping into a
soliton and shedding off non-soliton components. In communication sysiems, one has
to deal with streams of pulses. When two or mose soliton pulses propagate in the {iber
at the same wavelength, they can interact with each other: Tails [rom one soliton pulse
may overlap with the other pulse. Due to the cross-phase modulation effect, this
overlap leads to the frequency shifts of the interacting sclitons. The signs of the
frequency shifls are opposite for the two solitons, Through the fiber dispersion, the
frequency changes result in the changes of the soliton group velocities, The strength of
the interaction decreases very fast with the soliton separation and for most practical
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26-

27-

28-

29.

39-

applications can be considered negligible when Lhe separation is 4 to 5 times greater
than the soliton pulse width.

A type of error in the soliton systems is the fluctualion in the pulse arrival times, or
timing jitier. The timing jitter can be caused by several factors. The adjacent pulse-to-
pulse interactions can cause the pulses to shift in time. As we have stated earlier.
interaction problems can be practically etiminated by spacing the solitons in time by
more than 4 or 5 of their width, A very important source of the timing jitter is the
spontaneous emission noise. Every time the noise is added to the signal. it modulates
the carrier frequencies of the solitons at randem,

A common type of error in the soliton systems is ~~—--m-mmeemeee,
i) the fluctuation in the pulse width

2) the fluctuation in frequency

3) the fluctuation in the pulse arrival thnes

4) the bandwidth modulation

Frequency shifts of the interacting solitons is caused by -————-,

1) fiber 2) fiber dispersion

3) solitons pulse width 4) cross-phase modulation effect
The most impoertant property of optical solitons is their  —

1) robustness 2) magnitude

3) ease of fabrication 4) wide frequency range

What changes of solitons property is caused by frequency changes?

1) The solitons amplitude is changed.

2) The solitons group velocity is changed.

3) The solilons pulse width is changed.

4) The solitons phase response is changed.

An important source of timing jitter is -————.

1) the voltage variation 2) the fiber dispersion

3) the [requency modulation 4) the spontaneous emission noise
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