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PART A: Vocabulary

A 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.

The book was --

by a panel of experts, working in conjunction with the publisher.

1) revealed 2) compiled 3) intervened 4) attributed
In Canada, drug users belong to high-risk insurance -=------- :
1) entities 2) features 3) categories 4) structures
The victim was able to give the police an ---—--— description of her attacker.
1) accurate 2) ultimate 3) identical 4) equivalent
The government passed a law to promote the ——---- of blacks into white South African
society. |
1) integration 2) foundation 3) coordination 4) adaptation
Small businesses often have great difficulty in -—---—-- credit from banks.

1) detecting - 2) obtaining 3) pursuing 4) depositing
Feminists say that the book was written from a male ~---—-——-.
1) objective 2) inspection 3) perspective 4) presumption
Violence is just one of the many problems -——-—- in city life.
1) explicit 2) empirical 3) available 4) inherent
Legal requirements state that working hours must not --—e-=--- 42 hours a week.
1) assign 2) exceed 3) utilize 4) undertake _
The Highways Department is responsible for the construction and -— of bridges and
roads. '
1) equipment 2) adjustment 3) manipulation 4) maintenance

10- Maxwell’s responsibilities -—-—-—--- yours, so you will be sharing some of the work.

1) overlap 2) affect 3) identify 4) coincide

| PART B: Grammar

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

- Since water is the basis of life, (11) -~ -- the greater part of the tissues of all living things, the
crucial problem of desert animals is to survive in a world (12) --------- - sources of flowing water are
rare. And since man’s inexorable necessity (13) ---------- large quantities of water at frequent
intervals, (14) --—-—--- comprehend that many creatures of the desert pass their entire lives (15) ----
=—--- a single drop.

11- 1) composes 2) composing 3) it composes 4) that composing
12- 1) which 2) that 3) there 4) where

13- 1)1sto absorb 2) of absorbing 3) that is to absorb 4) is absorbing
14- 1) scarcely he can 2) he scarce can 3) he can scarcely 4) scarce can he
15- 1) for 2) from 3) upon 4) without

MMQNQ,)@M}'@HL&)KQ"W‘,)L"@PT
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PASSAGE 1:
Energy Surfaces in Semiconductors

By properly locating the Fermi energy we have been able to calculate the
carrier concentration and thereby the conductivity for a variety of situations
in a semiconductor. But we would like to know the structure of the energy
bands in these materials. That is, we would like to know the details of the E
versus k curves in the valence and conduction bands so we can understand
related phenomena such as infrared absorption spectra. We can study the
band structure if we can measure the effective mass m*,

We recall the definition of the effective mass:

o 3 39
"™ = 32E|(ok; Ok;) )

The question is how to determine m;;. We mentioned in connection with the
band theory of metals that several parameters such as specific heat, para-
magnetic susceptibility, and diamagnetic susceptibility were sensitive to m¥*,
so that measurements of these quantities could, in principle, determine the
effective mass. The accurate determination from such measurements, how-
ever, {s limited by lack of knowledge of other quantities in the formulas and
by lack of precision of the measurements themselves. And if the effective
mass is anisotropic, these quantities would only result in average values.
Cyclotron Resonance. Cyclotron resonance or diamagnetic resonance pro-
vides a direct means of determining m* as we shall show below. In our treat-

ment of diamagnetism of a bound electron we found the so-called Larmor

Frequency.

16- Measuring the effective mass results in:
1) The study of the mobility of the electrons.
2) The measurement of the semiconductor concentration.
3) The measurement of light intensity of semiconductor.
4) The study of the band structure.

17- What is the source of error in measuring the effective mass by the method of specific heat
measurements?

1) Lack of the knowledge of the bandgap of semiconductor.
2) Lack of the precision of the measurement equipments.
3) Lack of adequate light intensity during measurements.
4) None of the above.
18- How did we calculate the carrier concentration?
1) By calculating the Maxwell’s equation.
2) By measuring the light intensity.
3) By properly locating the Fermi energy.
4) By decay measurements.
19- What is the name of a direct method of measuring the effective mass?
1) Light intensity measurements. 2) Electron-hole recombination.
3) Electron collisions. 4) Cyclotron resonance.
20- Why are we interested in knowing the details of E versus K curves?

) To understand the related phenomena such as infrared absorption spectra.
2) To understand the relative position of electrons.

3) To understand the relative energy of electrons.
4) To understand the relative position and energy of electrons.
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21- Effective mass is not sensitive to:
1) Specific heat. 2) Concentration.
3) Paramagnetic susceptibility. 4) Diamagnetic susceptibility.

22- What is the result of the experimental measurement of an anisotropic mass?
1) Average value of effective mass is measured. 2) Absolute value of effective mass is measured.
3) Positive mass is measured only. 4) Absolute value of real mass is calculated.

PASSAGE 2:

Fermi-Dirac Statistics

The exclusion principle places restrictions on the occupancy of states when
we are dealing with electrons in a box. This restriction has an effect opposite
to that in the Bose-Einstein distribution, where indistinguishability was the
only new factor. Indistinguishability allowed larger numbers of particles to

pile up in lower energy states than would have been possible had permutations
due to distinguishability been countable.

Now, however, we have a much more drastic restriction. According to the

exclusion principle, we can have atr most one particle per state, thus setting a
maximum value of 7ii; = 1.

We have seen that the occupancy of electron states is restricted by the
exclusion principle, so that even at T = 0 the average energy is large, and all

23- What is the drastic restriction of exclusion principle?
1) We can have at most half spin per state. 2) We can have at most one spin per state.
3) We can have at most two particles per state.  4) We can have at most one particle per state.
24- What kind of restriction does the exclusion principle have?
1) It places restrictions on the number of electrons.
2) It places restrictions on the occupancy of states.
3) It places restrictions on the number of holes.
4) It places restrictions on the size of bandgap.
25- What is the result of Indistinguishability?
1) It allows larger number of atoms to pile up.
2) It allows smaller number of particles to pile up in lower energy states.
3) It allows larger number of particles to pile up in lower energy states.
4) It allows smaller atoms to pile up.
26- What is the maximum value of ni?

1) The maximum value is equal to one. 2) The maximum value 1s equal to two.
3) The maximum value is equal to one spin. 4) The maximum value is not measurable.
PASSAGE 3:

Figure 16-32 reviews information about the excited states of nuclei obtained from the
study of nuclear decays and nuclear reactions. The energy-level diagram represents
energy states of the entire nucleus, and not of individual nucleons in the nucleus. Up
to an excitation of ~ 8 MeV, the states y decay to the ground state. Above ~8 McV,
nucleon emission becomes energetically possible, and this process soon becomes the
dominant decay mode since it has a much shorter lifetime or much higher transition
rate. This is the region of the many particle states. They are very closely spaced
because there are a large number of different divisions of energy between the many
particles of the nucleus that lead to almost the same total nuclear excitation energy.
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What does the energy-level diagram represents?

1) Entire nucleons. 2) Individual nucleons in the nucleus.
3) Energy states of entire nucleus. 4) Energy levels of atoms.
Why is nucleon emission become energetically possible?

1) Because it has a much shorter lifetime.

2) Because of its large energy.

3) Because of its distance from the nucleus.

4) Because of both energy and distance from the nucleus.

How the information about the excited states of nuclei is obtained?

1) From bandgap measurements.

2) From figure 16-32.

3) The study of the nuclear decays and nuclear reactions.

4) From life time measurements of electrons.

Why the particle states are closely spaced?

1) Due to the effective mass of the semiconductors.

2) Due to the atomic structure.

3) Due to the bandgap differences.

4) Due to the large number of different divisions of energy.
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