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PART A: Vocabulary

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

.

Some vegetarians are not just indifferent to meat; they have a/an —-—--———- toward it.

1) immorality 2) tendency 3) antipathy 4) commitment

A recent study shows that the prevalence and sometimes misuse of cell phones and
computers has led to a/an ---------—-—- in some people about the benefits of technology.

1) ambivalence 2) distinction 3) encouragement  4) compromise

My niece has a —-—-eeeuux imagination. She can turn a tree and a stick into a castle and a
wand and spend hours in her fairy kingdom.

1) vacuous 2) vivid 3) cyclical 4) careless

The singer's mellifluous voice kept the audience ------------ for two hours.

1) disputed 2) disregarded 3) frustrated 4) enchanted

His family, relatives, and friends still cling to the hope that Jeff will someday -——-----m-- -
himself from the destructive hole he now finds himself in.

1) evade 2) prevent 3) deprive 4) extricate

Logan has been working long hours, but that is no excuse for him to be --—--eeeeex to
customers.

1) ingenious 2) intimate 3) discourteous 4) redundant
Although he was found ------eeeeev , he continued to assert that he was innocent and had
been falsely indicted.

1) critical 2) guilty 3) problematic 4) gloomy

The old sailor's skin had become wrinkled and ----—-—-— from years of being out in the
sun and the wind.

1) desiccated 2) emerged 3) intensified 4) exposed

The promoters conducted a survey to study the ------------ of the project before investing
their money in it.

1) impression 2) visibility 3) feasibility 4) preparation
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10- That is 100 —=—veeeeen an explanation for this strange phenomenon—I am sure there's
something more complex at work.
1) simplistic 2) lengthy 3) profound 4) initial

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.

Some researchers investigated the effect of listening to music by Mozart (11) ====aeaaee-
spatial reasoning. and the results were published in Narure. They gave research
participants one of three standard tests of abstract spatial reasoning (12) -—--eeee- ---
cach of three listening conditions: the Sonata for Two Pianos in D major, K. 448 by

Mozart. verbal relaxation instructions, and (13) ==——memmmeemm . They found a temporary
enhancement of spatial-reasoning, (14) ==ee=eaeme -- spatial-reasoning subtasks of the
Stanford-Binet 1Q test. Rauscher et al. show that (15) —=—eemmemmm the music condition is
only temporary.

11- 1)in 2) for 3)of 4) on

12- 1) having experienced 2) after they had experienced
3) to be experiencing 4) to experience

13- 1)silence 2) was silent 3) there was silent  4) of silence

14- 1) then measured 2) that was measured
3) as measured by 4) to be measuring

15- 1) the effect of the enhancement of 2) the enhancing effect of
3) enhances the effect of 4) is enhanced by

| 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:

A photodiode has a depleted semiconductor region with a high electric field that serves
to separate photogenerated electron-hole pairs. For high-speed operation. the depletion
region must be Kept thin to reduce the transit time. On the other hand, to increase the
quantum efficiency (the number of electron-hole pairs generated per incident photon).
the depletion layer must be sufficiently thick to allow a large fraction of the incident
light to be absorbed. Thus there is a trade-off between the speed of response and
quantum efficiency.

The photodiode can be operated in a photovoltaic mode, that is, the photodiode is
unbiased and connected to a load impedance similar to a solar cell. However, the
device designs are fundamentally different. For a photodiode only a narrow
wavelength range centered at the optical signal wavelength is important, whereas for a
solar cell, high spectral responses over a broad solar wavelength range are required.
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Photodiodes are small to minimize junction capacitance. while solar cells are large-
area devices. One of the most important figures of merit for photodiodes is the
quantum efficiency. whereas the main concern for solar cells is the power conversion
efficiency (power delivered to the load per incident solar energy).

What is the purpose of a depleted semiconductor region in a photodiode?
1) To reduce the light emission

2) To generate electron-hole pairs

3) To improve the light output

4) To separate the photo generated electron-hole pair

Why should the depletion layer be kept thin?

1) To reduce the transit time 2) To reduce the light efficiency
3) To reduce the light efficiency 4) To increase the transit time
Why should the depletion layer be kept thick?

1) To reduce the high electric field

2) To increase the transit time

3) To decrease the transit time

4) To allow a large fraction of the incident light to be absorbed

What signal wavelength is important for photodiode?

1) Mid-band frequencies

2) A wide range of wavelength

3) Only a narrow wavelength

4) The range of signal wavelength is not important.

What is the main important merit of photodiodes?

1) The hole efficiency 2) The power conversion efficiency
3) The quantum efficiency 4) The power delivered to the load
PASSAGE 2:

The optical characteristics, small size, and ruggedness of laser diodes have allowed
many new uses to be commercialized. Since laser diodes are made of semiconductor
materials they do not require fragile glass enclosures or mirror alignment, typical of
gas lasers. The resulting ruggedness and small size allow laser diodes to be used in
environments and spaces in which other types of lasers cannot operate. More recently
high-power laser diodes operating in the wavelength range of about 0.8-1.1 micron
have been getting much attention due to their wide spreading applications and uses.
These lasers are used in optical pumping of solid state lasers. such as the Nd:YAG.
replacing traditional flash lamp designs. By stacking several high-power laser diode
bars on top of one another it is possible to make stacked laser diode arrays. with output
powers potentially in the range of kilo watts.

What is the reason for commercialization of laser diodes?

1) Price and style 2) Metallic cover and weight
3) Small size and ruggedness 4) Manufacturing ease and high yield
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What is the difference between gas lasers and semiconductor lasers?
1) Laser diodes require no reflection.

2) Laser diodes do not require dc power.

3) Laser diodes do not require mirror alignment.

4) Gas lasers require some kind of semiconductor material.
What is the operating range of the power laser diode wavelength?
1)8to 1.1 micron 2) 0.6 to 0.8 micron
3) 1.2 to 1.4 micron 4) 1.4 to 1.6 micron
What is an important use of power diode lasers?

1) They are used as energizers.

2) They are used as activators.

3) They are used as surgical knives.

4) They are used in optical pumping of solid state lasers.

How is it possible to have kilowatt power diode lasers?

1) BY connecting the diodes in series

2) By using stacked laser diode arrays

3) By increasing the power supply

4) By using the Nd: YAG lasers

PASSAGE 3:

Injection lasers degrade by a variety of mechanisms. The three main mechanisms are
(1) catastrophic degradation, (2) dark-line defect formation, and (3) gradual
degradation.

For catastrophic degradation, the laser mirror under high-power operation is
permanently damaged by pits or grooves forming on the mirror. Modifications of the
device structures that reduce surface recombination and absorption increase the power
possible at the damage limit.

The dark-line defect is a network of dislocations that can form during-laser
operation. and it intrudes upon the optical cavity. Once started. it can grow
expansively in a few hours, causing the threshold current density to increase. To
reduce the probability of dark-line defect formation. quality epitaxial layers grown on
substrates with low dislocation density should be used, and the laser should be
carefully bonded to the heat sink to minimize strain.

By excluding instantaneous catastrophic failure and the fairly rapid degradation
caused by dark-line defect formation, DH lasers have a long operating life with
relatively slow degradation.

What happens in the eatastrophic degradation?
1) The laser mirror is deflected.

2) The laser hetrojunction structure is damaged.
3) Generation efficiency is degraded.

4) The laser mirror is permanently damaged.
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What modifications will result from the catastrophic degradation limit?
1) The device voltage is reduced.

2) The device structures are improved.

3) The current requirement is increased.

4) The semiconductor material is changed.

How can dark-line defects be improved?

1) By using quality epitaxial layers

2) By not using the heat sink with the laser

3) By operating the device in a dark room

4) By using ion implantation

How can DH lasers have a slower degradation?

1) By improving the annealing process

2) By including instantaneous catastrophic failure and gradual degradation
3) By excluding instantaneous catastrophic failure and dark-line defects
4) By using a different hetro-junction structure

What is the dark-line defect?

1) The increase in the threshold current density

2) The actual dark lines created in the cavity

3) The generation of traps inside the cavity

4) A network of dislocations which intrudes upon the optical cavity
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