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Part A: Vocabulary and Grammar

Directions: Choose the number of the answer (1), (2), (3), or (4) that best completes the sentence.
Then mark your choice on your answer sheet.

11-
12-
13-
14-
15-

She's NOt Very --------- in the way she treats her children; they may be punished today for
something they were rewarded for yesterday!

1) dominant 2) restrictive 3 ) consistent 4) proportional

She has the ---------- of being one of the few people to have received an honorary degree from
the university this year.

1) extraction 2) detection 3) distinction 4) simulation

Financial ----—--- on the company are preventing them from employing new staff.

1) resolutions 2) deductions 3) approaches 4) constraints

The pattern ------—-- from our analysis of the accident data shows that bad roads are
responshible for the majority of accidents.

1) occurring 2) assuming 3) identifying 4) emerging

The changes to the national health system will be --—-——- next year; people won't have to
worry about long waiting lists for hospitals anymore.

1) converted 2) intervened 3) accompanied 4) implemented

The course is essentially theoretical in-----—---- , but you'll need some practical work experience
before you can apply for the job.

1) process 2) function 3) orientation 4) exploitation

The report suggests that there has only been a(n) --------— improvement in women's pay over
the past few years.

1) ultimate 2) eventual 3) marginal 4) enormous

She gave me this jumper, which she had ---—---- hersell.

1) knitted 2) knitted it 3) been knitted 4) been knitted it

The teacher suggested that Ali ~——--—-- the lesson at least twice before taking the test.

1) reviews 2) review 3) reviewed 4) reviewing

He was in such bad shape and asked for my help. It was impossible to -—-—-—--- .

1) refuse 2) refusing 3) refused 4) be refused

| Part B: Cloze Test

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits each
| blank. Then mark your choice on your answer sheet.

Hurricane Floyd, one of the most powerful storms ever (11) ---------- in the Atlantic, has pounded
the Central Bahamas and set its sights (12) ---------- Florida. The storm brought heavy rains and
strong winds of up to 200 kph., (13) ---—---—---- residents sought refuge in boarded up homes.
Forecasters say Floyd is capable of (14) ---------- destruction and the states of Florida and Georgia
have ordered more than two million people (15) -=---==--- the Atlantic shoreline.

1) recoding 2) to record 3) recorded 4) was recorded

1) to 2) on 3 in 4) from

1) as 2) that 3) whose 4) which

1) mass 2) a mass 3) the mass 4) that mass

1) evacuated 2) to evacuate 3) for evacuation 4) evacuating
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Part C: Reading Comprehension

Directions: Read the following two passages and choose the best choice (1), (2), (3), or (4). Then

17-

mark it on your answer sheet.

PASSAGE 1:

The tunnel diode is semiconductor device which is made very much like an ordinary alloyed p-n
rectifier; except that both p-and n-regions are as heavily doped as possible, and the thermal cycle
associated with the alloying process is completed very quickly, so as to provide little or no
opportunity for solid-state diffusion of donor impurity atoms from the n-region into the p-region,
and vice versa. Under these circumstances a very abrupt transition from p* - to n'- type material
within the crystal is achieved, and consequently the junction space charge region is very narrow and
gives rise 1o exiremely large electric fields. This is illustrated by some of the figures given in Table
12.1; a typical tunnel diode may have doping densities of 10'® or 10" ecm™ in both p- and n-regions.
In crystals where the impurity content is so large, the Boltzmann approximation is no longer a good
one, the electron distribution is degenerate, and the Fermi level is actually within the conduction or
valence band, accordingly as the semiconductor is n-type or p-type, respectively. The equilibrium
energy band diagram for a tunnel diode is therefore as depicted in Figure 15.9(a).

What is the main difference between a tunnel diode and an alloyed p-n rectifier?

1) Tunnel diode is less heavily doped. 2) No p-n junction exists in tunnel diode.,
3) p-n regions are more heavily doped. 4) Non of the above.

Why is the thermal cycle associated with the alloying process is completed quickly?
1) To provide less opportunity for diffusion of donors.

2) To increase the amount of impurity in each junction.

3) To make a gradual p-n junction.

4) To allow for the diffusion of the particles.

Where is the position of the Fermi level in tunnel diodes?

1) Between the conduction and valence band.

2) In the middle of the band gap.

3) Below the conduction band or above the valence band.

4) Above the conduction band or below the valence band.

Why is the Bultzmann approximation no longer valid in tunnel diodes?

1) Due to the degenerate nature of electron distribution.

2) Because the electron distiribution follow the Fermi-Dir statistics

3) Because of the relative conductivily of the semi conductor

4) Because of the postion of Fermi-level

What is the benefit of quick thermal cycle in the process of tunnel diode fabrication?

1) Better contact potential. 2) Abrupt transition from p’ ton’
3) Higher junction potential 4) Better diffusion of donors
PASSAGE 2:

Photoconductive cells rely on the increase of de photoconductivity under illumination to provide an
electrical signal proportional to the exciting radiation intensity. The operation of devices of this type
has been analyzed in some detail in section 10.6. Cadmium sulfide photoconductive cells are in
common use as sensing elements in cameras and photographic exposure meters. Photoconductive
cells in which the ionization of deep-lying donor levels at low temperatures by incident radiation
gives rise to the photoconductivity are often used as infrared detectors. Gold-doped germanium is
frequently utilized for this purpose.

A junction ftransistor in which excess electron hole-pairs are introduced into the base region by
optical excitation rather than by a p-n junction emitter is called a phototransistor. Such a device is
illustrated in Figure 15.5 in the phototransistor, the excess electron-hole pairs created by the
incident light diffuse to and are collected by a reverse-biased collector junction. In effect, the excess
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carriers generated by the light add to the thermal saturation current of the collector junction. The
phototransistor is capable of greater sensitivity as a detector of radiation than either the photovoltaic
cell or the photoconductive cells, and if properly designed and operated can function very
efficiently indeed in detecting low-level light signals. Since electron-hole pairs may be produced by
incident beams of X-ray, y -rays or elementary particles such as electrons, protons or o -particles as
well as by light, devices having this structure function admirably as nuclear particle detectors.

What is the main difference between photo and junction transistor?
1) Number of junctions

2) Electron hole-pairs generation mechanism in the base
3) There is no difference
4) Longer base region

What is the mechanism of the movement of excess electron-hole pair towards the collector
junction?

1) by light mechanism 2) by drift mechanism

3) None of the above 4) by diffusion mechanism
The DC photo conductivity is increased by ~—---—-- .

1) The amount of heat 2) The DC bias

3) color of light 4) The intensity of excitation

What kind of photo conductive cells are often used as infrared detectors?
1) wide structured devices

2) Photonic devices

3) The cells in which ionization of deep-lying donor levels at low temperature give rise to
photoconductivity conductivity

4) Cadmium sulfide photo conductive cells

Why the photo conductive devices can function as nuclear particle detectors?

1) Nuclear particles create light 2) Nuclear particles create electron-hole pairs
3) Due to their structure 4) Since they are very sensitive to light

It is evident from (15.1-15) and Figure 15.4 that the greater the generation current the greater the
power delivered to the external circuit, and the higher the efficiency of conversion of light energy to
electrical energy. Although the generation current is in all cases directly proportional to the
illumination intensity, there are other factors which play an important role in determining the
magnitude of Ig) It is clear from (15.1-17) as well as being evident intuitively that long lifetimes
(hence large diffusion lengths in the n- and p-regions) and in producing large values of Ig.
Likewise, it is obvious that surface recombination can only detract from the diffusion currents
which might flow across the junction, and hence a reduction in surface recombination velocity will
result invariably in an increased value for the generation current density in addition, the depth of the
junction below the illuminated surface is a critical factor. If it is too deep all the light will be
absorbed far in front of the junction, and diffusion currents will have to flow a long way and suffer
serious reduction from bulk recombination before reaching the junction. On the other hand, if it is
100 shallow. then much of the light will penetrate far beyond it before being absorbed, and again the
diffusion currents will have a long way to flow. The ideal depth is of the order of the exponential
decay distance 1/¢ associated with the absorption of the incident light. Since the maximum open-
circuit voltage which can be obtained under strong illumination is of the order of the internal
potential ¢, it is advantageous to use fairly heavy doping levels in both n-and p-regions, so as 1o
obtain as large a value as possible for this quantity.

What is the relation between generation current and power delivered to the external circuit?
1) Generation current is comparable to the power delivered

2) Generation current is less than the power delivered

1) Generation current is greater than the power delivered

4) generation current is irrelevant than the power delivered

The magnitude of I is related to ------—--- :

1) Long life times 2) Bulk recombination  3) Irrelevant 4) Surface

M,&wqhu,,éw,'@u,lialﬁ}(b‘g,b1¢p7
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What is a consequence of deep junctions?

1) Light absorption on the surface before the junction
2) Surface generation

3) Degeneracy

4) Deep traps r

What is the ideal depth of the junctions?

1) a? 2) a 3)1-a

What is the maximum open-circuit voltage which can be obtained?

1) External bias 2) Internal potential @

3) External voltage — Internal potential 4) Non of the above
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