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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 correct choice on your answer sheet.

1- He is a woman of ---------- who has never abandoned his principles for the sake of
making money.
1) utility 2) integrity 3) treaty 4) acrimony

2- The loud sound of the radiator as it released steam became an increasingly annoying
1) interval 2) perception 3) zenith 4) distraction

3- Jackson’s poor typing skills were a ---------- to finding employment at the nearby office
complex.
1) hir[:drance 2) supplement 3) confirmation 4) versatility

4- The judge dismissed the extraneous evidence because it was not ---------- to the trial.
1) obedient 2) treacherous 3) pertinent 4) vulnerable

5- Because biology is such a ---------- subject, it is subdivided into separate branches for
convenience of study.
1) deficient 2) consistent 3) broad 4) mutual

6- In addition, physicians may have difficulty in deciding that an illness can be ----------
the job. Many industrial diseases mimic sickness from other causes.
1) attributed to 2) precluded from 3) refrained from 4) exposed to

7- Mechanics was one of the most highly developed sciences ---------- in the Middle Ages.
1) extracted 2) persisted 3) resolved 4) pursued

8- In the absence of death from other causes, all members of a population may exist in
their environment until the --—------- of senescence, which will cause a decline in the
ability of individuals to survive.
1) ratio 2) onset 3) core 4) output

9- Before the invention and diffusion of writing, translation was ---------- and oral;
persons professionally specializing in such work were called interpreters.
1) subsequent 2) unilateral 3) eventual 4) instantaneous

10-Public attitudes toward business regulation are somewhat ---------- ; most people

resent intrusive government rules, yet they expect government to prevent businesses
from defrauding or endangering them.
1) cogent 2) emotional 3) ambiguous 4) inditferent

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 variety of successful dictary strategies (11) ---------- by traditionally living populations
provides an important perspective on the ongoing debate about how high-protein. low-
carbohydrate regimens such as the Atkins diet compare with (12) ---------- underscore complex
carbohydrates and fat restriction. The fact that both these schemes produce weight loss is not
surprising, (13) ---------- both help people shed pounds through the same basic mechanism:
(14) ----mmmmm- major sources of calories. When you create an energy deficit —that is, when
you consume fewer calories (15) ---------- —your body begins burning its fat stores and you
lose weight.

11- 1) employed  2) are employed 3) is employed 4) then employed

12- 1) those that  2) the ones they 3) that which 4) they

13- 1) in fact 2) although 3) likewise 4) because

14- 1) limit 2) limiting 3) which limit 4) with limiting

15- 1) are expended 2) that they are expended

3) than you expend 4) to expend
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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
our answer sheet.

16-

17-

19-

20-

Passage 1:

Infrared LEDs are potential sources for optical-fiber communications. There are
advantages and disadvantages to using LEDs as optical sources compared to using
semiconductor lasers. The advantages of LEDs include higher-termperature operation, smaller
temperature dependence of emitted power, simpler device construction, and simpler drive
circuit. The disadvantages include lower brightness and lower modulation frequency, and wide
spectral line width, typically 100 to 500 A as compared to the narrow line width, 0.1 to 1 A, of
a laser.

The surface emitter and the edge emitter are the two basic device configurations to
couple the LED light output into a small glass fiber. For the surface emitter (Fig. 19a), the
emitting area of the junction is confined by oxide isolation, and the contact area is usually 15
to 100 um in diameter. The semiconductor through which the emission must be collected is

made very thin, 10 to 15 pm, to minimize absorption and allow the end of the fiber to be very

close to the emitting surface. The use of hetero-junctions (e.g., GaAs-AlGa;-<As) can increase
the efficiency resulting from the carrier confinement provided by the layers of higher bandgap
semiconductor (e.g., AlyGaj-cAs) surrounding the radiative recombination region (e.g., GaAs).
We will consider the carrier confinement in more detail in subsequent sections. The
heterojunction can also serve as a window to the emitted radiation, because the higher bandgap
confining layers do not absorb radiation from the lower bandgrap emitting region.

What is the advantage of using an LED optical source instead of semiconductor lasers?
1) Lower temperature of operation of LED optical sources

2) More complicated structure of LED optical sources

3) Simpler device structure is an advantage of LED optical source

4) Wider temperature dependence of emitted power in LED optical sources

What are the two basic device configurations for coupling the LED light output ?
1) DC and AC voltage biasing are the two basic device configurations.

2) Surface and deep level configurations are the two basic device configurations.

3) Vertical and horizontal configurations are the two basic device configurations.

4) The surface emitter and the edge emitter are the two basic device configurations.
What is the purpose of using hetero-junctions in surface emitter structures?

1) Hetero-junctions in surface emitter structures increase the efficiency.

2) Hetero-junctions in surface emitter structures increase the operation temperature.

3) Hetero-junctions in surface emitter structures reduce the complexity of the driver circuit.
4) Hetero-junctions in surface emitter structures lower the brightness.

What is the other usage of hetero-junction structures?

1) It can be used as a power absorbent.

2) It can be used as a noise reduction mechanism.

3) It can be used as a window to the emitted radiation.

4) Tt can be used as a bandgap trapping mechanism.

The emission collection semiconductor material must be ---------- .

1) very thin 2) very thick 3) highly doped 4) lightly doped
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Passage 2:

Avalanche photodiodes have been made in various I11-V alloy systems, such as
AlGaAs/GaAs, AIGaSb/GaSb, GalnAs/InP. and GalnAsP/InP. The initial stage of
development shows encouraging results, especially in speed and quantum efficiency,
which can be better than in existing Ge avalanche photodiodes for the wavelength
range from 1 to 1.6um. Extensive studies are expected in this field to understand the

material parameters, such as dark current, absorption coefficients, and the ratio of the
ionization rates, and to improve the heterostructure materials, fabrication method.
device structure, and device reliability.

A photoconductor consists simply of a slab of semiconductor (in bulk or thin-film form) with
ohmic contacts affixed to opposite ends (Fig.1). When incident light falls on the surface of the
photoconductor, carriers are generated either by band-to-band transitions (intrinsic) or by
transitions involving forbidden-gap energy levels (extrinsic), resulting in an increase in
conductivity. The processes of intrinsic and extrinsic photoexcitation of carriers are shown
in Fig. 2.

What is a photoconductor?

1) It is a semiconductor with two ohmic contacts attached to it.

2) It is a diode kind of device with two ohmic contacts attached to it.

3) It is a hetero-junction device with two ohmic contacts attached to it.
4) It is a metallic based structure with two ohmic contacts attached to it.
What is the general name for band-to-band transition?

1) The general name for band to band transition is indirect transition.

2) The general name for band to band transition is extrinsic transition.
3) The general name for band to band transition is inter-level transition.
4) The general name for band to band transition is intrinsic transition.

23- What is the structure of the avalanche photodiodes made of?

24-

25-

1) Alloy systems 2) Metal-Si structure

3) Metallic systems 4) Si

What characteristics of alloyed avalanche photodiode have been improved?

1) The cost and wavelength 2) Wavelength and size

3) Power consumption and size 4) Quantum efficiency and speed
What is the existing material for 1 to 1.6um wavelength avalanche photodiodes?
1) Si 2) Ga As 3) Ge 4) GaSb
Passage 3:

The LED and semiconductor laser belong to the luminescent device family. Luminescence
is the emission of optical radiation (ultraviolet, visible, or infrared) as a result of electromc
excitation of a material, excluding any radiation that is purely the result of the temperature of
the material (incandescence). Figure 1 shows a chart of the electromagnetic spectrum.
Although different methods must be used to excite radiations of different wavelengths, all
radiations are fundamentally alike. The visual electroluminescence may be excited in a variety
of ways, including intrinsic, avalanche, tunneling, and injection processes. For the intrinsic
excitation, a powder of a semiconductor (e.g., ZnS) is embedded in a dielectric (plastic or
glass) and subjected to an alternating electric field. At frequencies in the audio range.
electroluminescence usually occurs. Generally, the efficiency is low (<1%). The mechanism
is mainly caused by impact ionization of accelerated electrons or field emission of electrons
from trapping centers.



26-

27-

28-

29-

What is luminescence?

1) An X-ray radiation 2) Absorption of optical radiation

3) The emission of optical radiation 4) Physical reaction to light radiation

What is incandescence?

1) Incandescence is radiation due to the light.

2) Incandescence is due to the band gap traps.

3) Incandescence is due to the charge transfer in semiconductor.

4) Incandescence is a radiation due to the temperature of the device only.

What is the excitation mechanism for intrinsic electroluminescence?

1) The excitation mechanism for intrinsic electroluminescence is by an x-ray machine.

2) The excitation mechanism for intrinsic electroluminescence is by an alternating electric
field.

3) The excitation mechanism for intrinsic electroluminescence is by a dc voltage generator.

4) The excitation mechanism for intrinsic electroluminescence is by a strong vertical magnetic
field.

What is the frequency range of electroluminescence?

1) The frequency range of electroluminescence is in the vidio range.

2) The frequency range of electroluminescence is in the x-ray range.

3) The frequency range of electroluminescence is in the audio range.

4) The frequency range of electroluminescence is in the ultra violet range.

What is a mechanism for electroluminescence?

1) A mechanism for electroluminescence is impact ionization of accelerated electrons.

2) A mechanism for electroluminescence is high energy electrons.

3) A mechanism for electroluminescence is high magnetic field.

4) A mechanism for electroluminescence is the passing of current through semiconductor.
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1 2 31 1 61 2 91 2 121 4

2 4 32 4 62 4 92 4 122 3

3 1 33 4 63 3 93 1 123 1

4 3 34 3 64 3 94 2 124 4

5 3 35 2 65 1 95 3 125 2

6 1 36 1 66 1 96 3 126 3

7 4 37 2 67 3 97 2 127 1

8 2 38 4 68 3 98 3 128 3

9 4 39 2 69 4 99 1 129 2
10 3 40 4 70 4 100 4 130 4
11 1 41 1 71 3 101 1

12 1 42 3 72 2 102 4

13 4 43 2 73 3 103 4

14 2 44 3 74 1 104 3

15 3 45 3 75 1 105 3

16 3 46 4 76 2 106 2

17 4 47 3 77 4 107 2

18 1 48 1 78 3 108 1

19 3 49 1 79 2 109 1
20 1 50 2 80 1 110 4
21 1 51 4 81 4 111 3
22 4 52 2 82 4 112 1
23 1 53 2 83 1 113 4
24 4 54 2 84 3 114 2
25 3 55 1 85 3 115 3
26 3 56 1 86 2 116 2
27 4 57 2 87 2 117 4
28 2 58 1 88 4 118 1
29 3 59 3 89 1 119 2
30 1 60 4 90 4 120 1
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