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| PART A: Yocabulary

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

I-  This evening's meeting is one in which important issues would be discussed; your
attendance is ---------- ;
1) obligatory 2} didactic 3) relevant 4) explicit

2-  After a long ------- -~ hetween the former hushand and wife over the custody of the child,
the court finally decided to grant the custody to the mother.
1} contradiction 2) cruelty 3) squabble 4} hesitation

3- In Australia, animals are reared on crop residue. Without the animals, these residues
would have to be --——--- by other means before another crop can be grown—often by
burning,
1) deprived of 2} disposed of 3) resorted to 4) alluded to

4-  Unable to -=--=----- the tyrannical rules and regulations at the hostel, young Vivian thought
of escaping in the dark of the night.
1) scold 2) acclaim 3) bear 4) treat

5 Why do some animals, such as humans, ---—-———-- to sleep, whereas others, such as elephants
and giraffes, stand?
1} require 2) snore 3) setup 4} lie down

6-  With sixteen vietories in a row, the Australian ericket team was looking quite unassailable,
but they were finally ----- -—— at the hands of the Indians.
1) dispersed 2} vanquished 3) confronted 4) disregarded

7-  The salesboy tried to persuade the old man to buy goods from him, but had to give up
when the old man told him -—--------- that h¢ woeuld not buy anything from him.
1) arbitrarily 2) haphazardly 3) unequivocally  4) necessarily

8- But he had become —----—- to the rush and whirr of missiles, and now paid no heed
whatever to them.
1) inured 2) rendered 3) constrained 4) affirmed

9-  The judge openly associated with racist organizations; nevertheless, he showed no
-——----- in his decisions during his carecer.

1) uniqueness 2) dexterity 3) gratitude 4) prejudice

10- 1 don't have any explanation for his ---——---- behavior at last night's party, though I'm
sure that he is quite apologetic about it.
1) credible 2y resolute 3) distinet 4) bizarre

[ 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 vour answer sheet,

Where do such creative sparks come from? How can we conjure them whenever we want?
And why can that be (11) --~------- anyway? A complete understanding isn’t here yet,
(12) -----—---- neuroscientists are already on the trail of {13) ------—----. They also have some
good news for each of us (14) -----mm--- to ignite those inventive fires. As it turns out.



e 269F Saigigd i gamo

(15) ===-=----- our own muse may be easier than we think. especially if we learn to make a
habit of it.
11- 1) infernally difficult so to do 2) so infernally difficult to do
3) difficult infernally to do so 4) to do so infernally difficult
12- 1) in spite of 2) however 3) nonetheless 4) but
13- 1) where and how does creativity arise  2) creativity how and where it arises
3) where and how creativity arises 4) creativity does arise where and how
14- 1) who has ever struggled 2) struggled ever
3) have ever struggled 4) ever to struggle
15- 1) wetap 2) when we tap 3) and taps 4) tapping

10-

17-

PART C: Reading Comprehension

Directions: Read the following passages and answer the gquestions by choosing the best
choice (1), (2), (3), or (4). Then mark the correct choice on your answer sheet.

PASSAGE 1:

A charged particle in uniform motion in a straight line in free space does not radiate. It
was shown in Section 13.4, however, that a particle moving at constant velocity can
radiate if it is in a material medium and is moving with a speed greater than the phase
velocity of light in that medium. This radiation, with its characteristic angle of emission,

O = :;e::']{E';&:]"2

), is Cherenkov radiation. There is another tvpe of radiation, transition
radiation, first noted by Ginsburg and Frank in 1946, that is emitted whenever a charged
particle passes suddenly from one medium into another. Far from the boundary in the
first medium, the particle has certain fields characteristic of its motion and of that
medium. Later, when it is deep in the second medium, it has fields appropriate to its
motion and that medium. Even if the motion is uniform throughout, the initial and final
fields will be different if the two media have different electromagnetic properties.
Evidently the fieids must reorganize themselves as the particle approaches and passes
through the interface. In this process of reorganization, some pieces of the fields are
shaken off as transition radiation,

What kind of charged particle does not radiate?

1) A charged particle moving at constant velocity

2) A charged particle in a homogenous material

3) A charged particle in a non-straight line in space

4) A charged particle in a uniform motion in a straight line

How can a particle of a constant velocity radiate?

1) It can radiate if it is in a material medium and moving with speed greater than the
phase velocity of light in that medium.

2) It can radiate if it is moving with speed less than the phase velocity of light.

3) It can radiate if it is in a vacuum medium.

4) It can radiate if it is in a vacuum medium and its speed is greater than velocity of
light.



18-

19-

20 -

21-

Which of the following is true about transition radiation?

1) It is emitted when electron state is changed.

2) It is emitted whenever a charged particle slows down.

3) It is emitted whenever a charged particle is discharged.

4) It is emitted when a charged particle passes suddenly from one medium to another.
What is the effect of electromagnetic of the two mediums on the charged particle?

1) The initial and final states are different.

2) The initial and final phase will be different.

3) The initial and final fields will be different.

4) The initial and final radiation will be different.

What happens to the fields when a particle approaches and passes through the interface?

1) The fields diminish. 2) The fields reorganize.
3) The fields increase. 4) The fields do not change.
PASSAGE2:

The emission wavelength of a semiconductor laser can be varied by changing the diode
current or heat-sink temperature, or by applying magnetic field or pressure.
Semiconductor lasers. because of their wavelength tunability along with narrow spectral
line width, high degree of stability, low input power, and structual simplicity, have
significant potential for application in technology and basic research, such as molecular
spectroscopy, atomic spectroscopy, high-resoulotion gas spectroscopy. and monitoring
atmospheric pollution.

Applying hydrostatic pressure to a diode laser can provide a very broad tuning range.
The bandgap varies linearly with hvdrostatic pressure for some binary compounds, A
PbSe laser at 77 K can be tuned from 7.5 te 22 micrometer using hydrostatic pressure
up to 14 kbars.

Diode lasers can also be tuned by 4 magnetic field. For semiconductors with large
effective mass anisotropy. the magnctic energy levels depend on the orientation of the
applied magnetic field with the crystal axis. Both conduction and valence bands have
their energies quantized into Landau levels. As the magnetic field increases, the energy
seperaations between available transitions also increase, causing the emission
wavelength to change.

How is the tuning range of diode laser increased?

1) By applying p-type dopant

2) By applying reverse potential to the laser diode

3) By applying hydrostatic pressure to the laser diode

4) By increasing the temperature

How does a bandgap vary with hydrostatic pressure in some binary compounds?
1) It varies linearly with hydrostatic pressure.

2) It varies non-linearly with hydrostatic pressure.

3) It varies independently of hydrostatic pressure.

4) It varies exponentiallv with hydrostatic pressure.
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24-

26-

27-

Why do semiconductor lasers have good application potential in technology?
1) They have a wide spectral line width.

2) They have a high degree of stability, and low input power.

3) They have structural complexity.

4) They are non-tunable.

How can the emission wavelength of a semiconductor laser be varied?

1) By addition of PbS to compound

2) By junction width variation

3) By doping variation

4) By applying magnetic field or pressure

What is the effeet of an increase in magnetic field on the energy separation?
1) Modifyving the energy separation

2) Decreasing the energy separation

3) Increasing the energy separation

4) None

PASSAGE 3:

An avalanche photodiode requires the avalanche multiplication to be spatially uniform
over the entire light-sensitive area of the diode. Micro-plasmas, that is, small areas in
which the breakdown voltage is less than that of the junction as a whole, must be
eliminated. The probability of microplasmas occurring in the active area is minimized
by using low dislocation materials and by designing the active area to be no larger than
necessary 1o accommodate the incident light beam. The excessive leakage current along
the junction edges due to the junction curvature effect or high-field concentration is
eliminated by using a guard-ring or surface-beveled structure.

Germanium avalanche photodiodes are useful in the wavelength range from | to 1.6
micro meter because of high quantum efficiency. Since the ionization coefficients of
electrons and holes are comparable in Ge, the noise factor is close to F=M, Eq. 50, and
the mean-square shot noise current varies as M?, Eq. 37. A high-speed Ge photodiode
was fabricated using the configuration of Fig. 23a. After diffusing antimony for 0 guard
ring of 7.5 micro meter deep. arsenic was diffused to a depth of 0.4 micro meter to form
the n* layer. At room temperature the dark current density was about 3x10* A/em?,

What is the advaniage of using germanium avalanche photodiodes?
1) High quantum efficiency

2) Low fabrication cost

3) More intense light

4) Indirect band-gap

What is the purpose of antimony diffusion in fabrication process of germanium avalanche
diode?

1) To increase the efficiency of the photodiode

2) To construct a guard ring

3) To increase the intensity of light

4) To reduce the power consumption



28-  What is the purpose of using a guard ring structure in avalanche photo diodes?
1) To eliminate the light
2) To eliminate the excessive leakage current
3) To reduce turn-on voltage
4) To reduce breakdown voltage
29-  What are the micro plasma structures?
1) They are small areas in which the breakdown voltage is less than the junction.
2) They are small areas of high doped germanium.
3) They are power efficiency structures.
4) They are localized guard rings.
30- How are the micro plasma structures eliminated?
1) By ion implantation
2) By increasing the active area
3) By using low dislocation materials in the active area
4) By guard ring
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