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PART A: Vocabulary

Direr:rffms: Choose the word or phrase (1), (2), (3), or (4) that best completes each

sentence. Then mark your answer sheet,

1- Before you --—-——--- to the next question, you should take some time to make sure
you’re happy with your answers so far.
1) prescribe 2) precede 3) proceed 4) preface

2- My first day of babysitting was an absolute -—--—--- ; the kids spilled food all over the
kitchen and they wouldn’t listen to anything I had to say.
1) invasion 2) enigma 3) condemnation 4) fiasco

3- We were very unhappy with the -=—e--- -- way the moving company tossed our boxes
into our new house.
1) haphazard 2) impatient 3) initial 4) neutral

4- The author used ---=«==us- when he said the dog was “as big as a house.”
1) shortsightedness 2) hyperbole 3) precision 4) pretension

5- 1 never thought you would get so upset about such a ---------- matter.
1) contradictory ~ 2) consistent 3) colloguial 4) trivial

6- The police wondered about the man’s -—------- for committing the crime.
1) inhibition 2) motive 3) impact 4) inspiration

7- While most club members have agreed with the decision, I expect Ricky to --—-—--—-—
forcibly.
1) dissent 2) vanish 3) avoid 4) abate

8- “It is my firm --————- ,'' said the candidate, "that family farms must receive
government help.”
1) speculation 2) safeguard 3) conviction 4) deprivation

9- You'll have a better chance of finding that unusual word if you look it up in a/an
- tlictionary.
1) skilled 2) publicized 3) cultured 4) unabridged

10- Because the hikers planned to reunite at 4:00 P.M., they paused to ------—-—--—- their
watches.
1) illuminate 2) reinforce 3) synchronize 4) chronicle

PART B: Cloze Passage

Directions: Read the following passage and decide which cheice (1), (2), (3), or (4) best

IS gacn space, 1nen Nrs your answer sneet,
ts each space. Tl k- heet

Herbicides, also commonly known as weed killers. are pesticides used to Kill unwanted plants.
Selective herbicides kill specific targets, (11) =—===--—- the desired crop relatively unharmed.
Some of these act by interfering with (12) =eeeeeeee- and are often synthetic mimics of natural
plant hormones. Herbicides used to clear waste ground. industrial sites, railways and railway
embankments are not selective (13) =======ee= all plant material with which they come into
contact. Smaller quantities are used in torestry. pasture systems, and management of areas
QL [ — as wildlife habitat.

Some plants produce natural herbicides. (135) =====-=--= the genus Juglans (walnuts). or the
tree of heaven: such action of natural herbicides, and other related chemical interactions. is
called allelopathy.

11- 1) they leave 2) when left with 3) while leaving 4) by leaving
12- 1) the weed of growth 2) the growth of the weed
3) the weed in growing 4) the growing of weed

13- 1) and kill 2) killer of 3) to kill 4) which kill



14- 1) where set aside 2) in which they are set aside
3) that set aside 4) set aside
15- 1) either 2) such as 3)or 4} includes

PART C: Reading Comprehension:

Directions: Read the following three passages and answer the questions by choosing the

best cheoice (1), (2), (3), or (4). Then mark the correct choice on your answer sheet.

PASSAGE I:

A laser diode is electrically a P-i-n diode. The active region of the laser diode is in the intrinsic
(I) region, and the carriers, electrons and holes, are pumped into it from the N and P regions
respectively. While initial diode laser research was conducted on simple P-N diodes. all
modern lasers use the double-heterostructure implementation. where the carriers and the
photons are confined in order to maximize their chances for recombination and light
generation. Unlike a regular diode used in electronics, the goal for a laser diode is that all
carriers recombine in the | region. and produce light. Thus, laser diodes are fabricated using
direct bandgap semiconductors. The laser diode epitaxial structure is grown using one of the
crystal growth techniques. usually starting from an N doped substrate, and growing the 1 doped
active layer, followed by the P doped cladding, and a contact layer. The aetive laver most ofien
consists of quantum wells. which provide lower threshold current and higher efficiency.

16- Where is the active region of a laser diode located?

1) In the N region 2) In the P region

3) In the intrinsic region 4y In the depletion region
17- What is the bandgap structure of the laser diode based on?

1) Direct bandgap semiconductor.

2) Indirect bandgap semiconductor.

3) Trapped bandgap semiconductor.

4) Very long bandgap semiconductor.
18- What does quantum well provide in an active layer?

1) Lower efficiency 2) Higher efficiency

3) Thermal equilibrium 4) Higher threshold current
19- What growth method is used in laser diodes?

1) Diffusion growth 2) Single Chrystal growth

3) lon Implantation growth 4) Epitaxial growth

20- What is the final goal of carriers in a laser diode?
1) To recombine in the intrinsic region
2) To recombine in the depletion region
3) To pass through the intrinsic region
4) To reduce the recombination in the intrinsic region

PASSAGE 2:
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-temperature operation, smaller temperature
dependence of emitted power, simpler device construction, and simpler drive circuit. The
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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. (.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. the emitting area of the
junction is confined by oxide isolation. and the contact area is usually 15 to 100 ™ in
diameter. The semiconductor through which the emission must be collected 1s made very thin,
10 to 15MM | to minimize absorption and allow the end of the fiber to be very close to the
emitting surface. The use of heterojunctions (e.g. GaAs— Al,Ga,_,As) can increase the
efficiency resulting from the carrier confinement provided by the layers of higher bandgap
semiconductor (e.g. Al Ga,_,As) surrounding the radiative recombination region (e.g. GaAs) .
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 bandgap emitting region.

21-  In order to couple the light, what method is used in surface emitter method?
1) The oxide isolation 2) The wave guide
3) Multiple emitter surfaces 4) GaAs
22- Heterojunction structures are used
1) to create a better substrate
2) as an oxide layer
3) as a window to the emitted radiation
4) as a passivation layer
23-  What should be the property of the semiconductoer through which the emission must
be collected?
1) It must be very thick.
2) It must be very thin.
3) It must be made of silicon.
4) It must be made of silicon oxide.
24- What are the two methods for coupling the LED light output into a glass fiber?
l) Fiber optics and carbon nanotube
2) Anodic and cathode
3) Depletion and compensation method
4) Surface emitter and edge emitter
25- What is the purpose of using heterojunctions in LED?
1) They reduce power consumption.
2) They increase efficiency.
3) They reduce the device cost.
4) They are much easier to work with heterojunctions.

Under thermal equilibrium more atoms are in the ground states than in the excited state.
A population is said to be inverted if the opposite is true. If photons of energy fivj;are

incident on a simple system where the population of level £, is inverted with respect to
£, . stimulated emission exceeds absorption and more photons of energy hv (> leave the

system than enter it. Such a phenomenon is called quantum amplification.

To consider the inversion condition for a semiconductor laser. refer to Fig. 39, which
shows the energy versus density of states in a direct bandgap semiconductor. Figure 39a
shows the equilibrium condition at T = 0 K for an intrinsic semiconductor in which the
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26-

27-

28-

29-

30-

shaded area represents the filled states. Figure 39b shows the situation for an inverted
population at 0 K. This inversion can be achieved, for example, by photoexcitation with
photon energy greater than the band gap, £, The valence band is empty of electrons

down to an energy Eg, and the conduction band filled up to Ep¢ Now photons with
energy Av such that £, </v <(Epo —Eppy ) will cause downward transition and

hence stimulated emission.

What does the shaded area in Figure 39a represent?
[) The filled states 2) The bandgap
3) The conduction band 4) The valence band
How can an inversion happen?

1) By doping the same impurity

2) By heating the semiconductor

3) By photo excitation

4) By low temperature effect

Down to what energy level is the valence band empty?
1) Down to Epylevel.

2) Down to Eg level.

3) Down to Ep¢ — Epy level.

4) Down to Epc level.

When does population inversion happen?

1) When material is inverted.

2) When atoms are ionized.

3) When atoms are in the ground state.

4) When atoms are not in the ground state.

When does quantum amplification happen?

1) When traps are not effective.

2) When absorption is more than stimulation.

3) When stimulated emission exceeds absorption.

4) When absorption due to traps is increased.
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Jlgw uxo Jlgw Quwo Jlgw uxo Jlgw Quwo Jlgw uxo
1 3 31 2 61 2 91 1 121 3
2 4 32 3 62 3 92 4 122 4
3 1 33 1 63 1 93 3 123 1
4 2 34 4 64 3 94 4 124 2
5 4 35 1 65 2 95 2 125 3
6 2 36 3 66 4 96 2 126 2
7 1 37 4 67 1 97 3 127 4
8 3 38 1 68 3 98 2 128 1
9 4 39 2 69 2 99 2 129 4
10 3 40 3 70 4 100 3 130 3
11 3 41 4 71 2 101 1
12 2 42 4 72 1 102 1
13 1 43 2 73 3 103 4
14 4 44 3 74 4 104 4
15 2 45 1 75 3 105 4
16 3 46 2 76 2 106 1
17 1 47 4 77 4 107 3
18 2 48 1 78 1 108 3
19 4 49 3 79 2 109 1
20 1 50 2 80 3 110 2
21 1 51 4 81 4 111 2
22 3 52 1 82 1 112 4
23 2 53 3 83 1 113 4
24 4 54 3 84 4 114 2
25 2 55 2 85 4 115 1
26 1 56 4 86 3 116 3
27 3 57 2 87 2 117 1
28 1 58 1 88 1 118 2
29 4 59 1 89 3 119 3
30 3 60 4 90 2 120 1
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