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fix1-1:

The organizers of tomorrow’ s outdoor concert
announced that it will go on tomorrow on
schedule unless bad weather is forecast or too
few advance tickets are sold. If the concert is
canceled, refunds will be made to ticket hold-

ers. Since some ticket holders have already

been issued refunds even though more than e-
nough advance tickets were sold, it must be
the case that bad weather is forecast.

Which of the following is an error of reasoning
contained in the argument?
(A) It proceeds as if a condition, which by it-

self is enough to guarantee a certain re-



sult, is the only condition under which
that result would occur.

(B) It bases a conclusion that is known to re-
quire two conditions on evidence that
bears on only one of those conditions.

(C) It explains one event as being caused by
another event, even though both events
must actually have been caused by some
third, unidentified event.

(D) It treats evidence for the absence of one
condition under which a circumstance
would occur as conclusive evidence that
circumstance will not occur.

(E) Evidence given to support the conclusion

actually undermines it.

FI3 1-2: (iF3CH 66 3T)
Scholars often fail to see that music played an
important role in the preservation of African

culture in the United States. They correctly

note that slavery stripped some cultural ele- .

ments from Black people—their political and
economic systems—but they underestimate
the significance of music in sustaining other
African cultural values. African music, unlike
the music of some other cultures, was based
on a total vision of life in which music was not
an isolated social domain. In African culture
music was pervasive, serving not only reli-
gion, but all phases of life, including birth,
death, work, and play. The methods that a
community devises to perpetuate itself come
into being to preserve aspects of the cultural
legacy that that community perceives as essen-
tial. Music, like art in general, was so inex-
tricably a part of African culture that it Ie—
/cam crucial means of preserving the cul-
ture, during and after the dislocations of slav-

ery.

1. The primary purpose of the passage is to

(A) analyze the impact that slavery had on
African political and economic systems

(B) review the attempt of recent scholarship
to study the influence of African music on
other music

(C) correct the failure of some scholars to ap-

7 preciate the significance of music in

African culture

(D) survey the ways by which people attempt
to preserve their culture against the ef-
fects of oppression

(E) compare the relative importance of music

with that of other art forms in culture

2. In line 11, the phrase “isolated social do-

main’ refers to

(A) African music in relation to contemporary
culture as a whole

(B) music as it may be perceived in non-
African cultures

(C) a feature of African music that aided in
transmitting African cultural values

(D) an aspect of the African cultural legacy

(E) the influence of music on contemporary
culture -~

3. Which of the following statements concern-
ing the function of African music can be in-
ferred from the passage?

(A) It preserved cultural values because it was
thoroughly integrated into the lives of the
people.

(B) It was more important in the development
of African religious life than in other areas
of culture.

(C) It was developed in response to the loss of
political and economic systems.

(D) Its pervasiveness in African culture hin-

dered its effectiveness in minimizing the



impact of slavery.
(E) Its isolation from the economic domains
of life enabled it to survive the destruc-

tive impact of slavery.

4. According to the author, scholars would
err in drawing which of the following conclu-
sions?

I. Slavery stripped the slaves of their political

and economic systems.

II. African music was similar to all other tra-
ditions of music in that it originated in a
total vision of life.

III. Music was a crucial part of the African

cultural legacy.
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The recent, apparently successful, prediction
by mathematical models of an appearance of El
Nifio—the warm ocean current that periodical-
ly develops along the Pacific coast of South
excited Jacob
Bjérknes pointed out over 20 years ago how

America—has researchers.
winds might create either abnormally warm or
abnormally cold water in the eastern equatorial
Pacific. Nonetheless, until the development of
the models no one could explain why condi-
tions should regularly shift from one to the
other, as happens in the periodic oscillations
between appearances of the warm El Nifio and
the cold so-called anti-El Nifio. The answer,
at least if the current model that links the be-
havior of the ocean to that of the atmosphere
is correct, is to be found in the ocean.

It has long been known that during an El
Nifo, two conditions exist: (1) unusually
warm water extends along the eastern Pacific,
principally along the coasts of Ecuador and Pe-
ru, and(2)winds blow from the west into the

warmer air rising over the warm water in the
east. These winds tend to create a feedback
mechanism by driving the warmer surface wa-
ter into a “pile” that blocks the normal up-
welling of deeper, cold water in the east and
further warms the eastern water, thus
strengthening the wind still more. The contri-
bution of the model is to show that the winds
of an El Nifio, which raise sea level in the
east, simultaneously send a signal to the west
lowering sea level. According to the model,
that signal is generated as a negative Rossby
wave, a wave of depressed, or negative, sea
level, that moves westward parallel to the e-
quator at 25 to 85 kilometers per day. Taking
months to traverse the Pacific, Rossby waves

- march to the western boundary of the Pacific

basin, which is modeled as a smooth wall but
in reality consists of quite irregular island
chains, such as the Philippines and Indonesia.
When the waves meet the western boundary,
they are reflected, and the model predicts that
Rossby waves will be broken into numerous
coastal Kelvin waves carrying the same nega-
tive sea-leval singal. These eventually shoot
toward the equator, and then head eastward
along the equator propelled by the rotation of
the Earth at a speed of about 250 kilometers
per day. When enough Kelvin waves of suffi-
cient amplitude arrive from the western Pacif-
ic, their negative sea-level signal overcomes
the feedback mechanism tending to raise the
sea level, and they begin to drive the system
into the opposite cold mode. This produces a
gradual shift in winds, one that will eventual-
ly send positive sea-level Rossby waves west-
ward, waves that will eventually return as
cold cycleending positive Kelvin waves, begin-

ning another warming cycle.
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The intensive work of materials scientists and
solid-state physicists has given rise to a class of
solids known as amorphous metallic alloys or
glassy metals. There is a growing interest a-
mong theoretical and applied researchers alike
in the structural properties of these materials.
When a molten metal or metallic alloy is
cooled to a solid, a crystalline structure is
formed that depends on the particular alloy
composition. In contrast, molten nonmetallic
glass-forming materials, when cooled, do not
assume a crystalline structure, but instead re-
tain a structure somewhat like that of the lig-
uidt—an amorphous structure. At room tem-
perature, the natural long-term tendency for
both types of materials is to assume the crys-
talline structure. The difference between the
two is in the kinetics or rate of formation of
the crystalline structure, which is controlled
by factors such as the nature of the chemical
bonding and the ease with which atoms move
relative to each other. Thus, in metals, the
kinetics favors rapid formation of a crystalline
structure, whereas in nonmetallic glasses the
rate of formation is so slow that almost any
cooling rate is sufficient to result in an amor-
phous structure. For glassy metals to be
formed, the molten metal must be cooled ex-
tremely rapidly so that crystallization is sup-
pressed.

The structure of glassy metals is thought to be
similar to that of liquid metals. One of the
first attempts to model the structure of a liquid
was that by the late J. D. Bernal of the Uni-
versity of London, who packed hard spheres

into a rubber vessel in such a way as to obtain

*5

the maximum possible density. The resulting
dense, random-packed structure was the basis
for many attempts to model the structure of
glassy metals.
Calculations of the density of alloys based on
Bernal-type models of the alloys metal compo-
nent agreed fairly well with the experimentally
determined values from measurements on al-
loys consisting of a noble metal together with a
metalloid, such as alloys of palladium and sili-
con, or alloys consisting of iron, phosphorus,
and carbon, although small discrepancies re-
mained. One difference between real alloys
and the hard spheres used in Bernal models is
that the components of an alloy have different
sizes, so that mode based on two sizes of
spheres are more appropriate for a binary al-
loy, for example. The smaller metalloid atoms
of the alloy might fit into holes in the dense,
random-packed structure of the larger metal
atoms.
One of the most promising properties of glassy
metals is their high strength combined with
high malleability. In usual crystalline materi-
als, one finds an inverse relation between the
two properties. Whereas for many practical
applications simultaneous presence of both
properties is desirable. One residual obstacle
to practical applications that is likely to be
overcome is the fact that glass metals will
crystallize at relatively low temperatures when
heated slightly.
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Traditionally, pollination by wind has been
viewed as a reproductive process marked by
random events in which the vagaries of the
wind are compensated for by the generation of
vast quantities of pollen, so that the ultimate
production of new seeds is assured at the ex-
pense of producing much more pollen than is
actually used. Because the potential hazards
pollen grains are subject to as they are trans-
ported over long distances are enormous,
wind-pollinated plants have, in the view
above, compensated for the ensuing loss of
pollen through happenstance by virtue of pro-
ducing an amount of pollen that is one to three
orders of magnitude greater than the amount
produced by species pollinated by insects.
However, a number of features that are char-
acteristic of wind-pollinated plants reduce
pollen waste. For example, many wind-polli-
nated species fail to release pollen when wind
speeds are low or when humid conditions pre-
vail. Recent studies suggest another way in
which species compensate for the inefficiency
of wind pollination. These studies suggest that
species frequently take advantage of the
physics of pollen motion by generating specific
aerodynamic environments within the immedi-
ate vicinity of their female reproductive or-
gars. It is the morphology of these organs
that dictates the pattern of airflow distur-
bances through which pollen must travel. The
speed and direction of the airflow disturbances
can combine with the physical properties of a
species’ pollen to produce a species-specific

pattern of pollen collision on the surfaces of fe-

male reproductive organs. Provided that these
surfaces are strategically located, the conse-
quences of this combination can significantly
increase the pollen-capture efficiency of a fe-
male reproductive organ.
A critical question that remains to be answered
is whether the morphological attributes of the
female reproductive organs of wind-pollinated
species are evolutionary adaptations to wind
pollination or are merely fortuitous. A com-
plete resolution of the question is as yet impos-
sible since adaptation must be evaluated for
each species within its own unique functional
context. However, it must be said that, while
evidence of such evolutionary adaptations does
exist in some species, one must be careful
about attributing morphology to adaptation.
For example, the spiral arrangement of scale-
bract complexes on ovule-bearing pine cones,
where the female reproductive organs of
conifers are located, is important to the pro-
duction of airflow patterns that spiral over the
cone’ s surfaces, thereby passing airborne
pollen from one scale to the next. However,
these patterns cannot be viewed as an adapta-
tion to wind pollination because the spiral ar-
rangement occurs in a number of non-wind-
pollinated plant lineages and is regarded as a
characteristic of vascular plants, of which
conifers are only one kind, as a whole. There-
fore, the spiral arrangement is not likely to be
the result of a direct adaptation to wind polli-
nation.
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B 2-4:(FXR6LT) (uaptien )
Because of its accuracy in outlining the
Earth’ s subsurface, the seismic-reflection

method remains the most important tool in the

search for petroleum reserves. In field prac-
tice, a subsurface is mapped by arranging a se-
ries of wave-train sources, such as small dyna-
mite explosions, in a grid pattern. As each
source is activated, it generates a wave train
that moves downward at a speed determined
uniquely by the rock’ s elastic characteristics.
As rock interfaces are crossed, the elastic
characteristics encountered generally change

abruptly, which causes part of the energy to

be reflected back to the surface, where it is
recorded by seismic instruments. The seismic
records must be processed to correct for posi-
tional differences between the source and the
receiver, for unrelated wave trains, and for
multiple reflections from the rock interfaces.
Then the data acquired at each of the specific
source locations are combined to generate a
physical profile of the subsurface, which can
eventually be used to select targets for
drilling.
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It is frequently assumed that the mechaniza-
tion of work has a revolutionary effect on the
lives or the people who operate the new ma-
chines and on the society into which the ma-
chines have been introduced. For example, it
has been suggested that the employment of
women in industry took them out of the
household, their traditional sphere, and fun-
damentally altered their position in society. In
the nineteenth century, when women began
to enter factories, Jules Simon, a French
politician, warned that by doing so, women
would give up their femininity. Friedrich En-
gels, however, predicted that women would
be liberated from the “social, legal, and eco-
nomic subordination” of the family by techno-
logical developments that made possible the re-
cruitment of “the whole female sex... into

public industry. ”Observers thus differed con-



cerning the social desirability of mechaniza-
tion’s effects, but they agreed that it would
transform women s lives.

Historians, particularly those investigating the
history of women, now seriously question this
assumption of transforming power. They con-
clude that such dramatic technological innova-
tions as the spinning, ED'E%’ I the sewing ma-
chine, the typewriter; Q.r/;é tﬁe vacuum cleaner
have not resulted in equally dramatic social
changes in women's economic position or in
the prevailing evaluation of women’s work.
The employment of young women in textile
mills during the Industrial Revolution was
largely an extension of an older pattern of em-
ployment of young, single women as domes-
tics. It was not the change in office technolo-
gy, but rather the separation of secretarial
work, previously seen as an apprenticeship for
beginning managers, from administrative
work that in the 1880’s created a new class of
“dead-end” jobs, thenceforth considered“wom-
en’s work.” The increase in the numbers of
married women employed outside the home in
the twentieth century had less to do with the
mechanization of housework and an increase in
leisure time for these women than it did with
their own economic necessity and with high
marriage rates that shrank the available pool of
single women workers, previously, in many
cases, the only women employers would hire.
Women’ s work has changed considerably in
the past 200 years, moving from the house-
hold to the office or the factory, and later be-
coming mostly white-collar instead of blue-col-
lar work. Fundamentally, however, the con-
ditions under which women work have
changed little since before the Industrial Revo-
lution: the segregation of occupations by gen-

der, lower pay for women as a group, jobs

that require relatively low levels of skill and
offer women little opportunity for advance-
ment all persist, while women’s household la-
bor remains demanding. Recent historical in-
vestigation has led to a major revision of the
notion that technology is always inherently
revolutionary in its effects on society. Mecha-
nization may even have slowed any change in
the traditional position of women both in the
labor market and in the home.
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The two claws of the mature American lobster
are decidedly different from each other. The
crusher claw is short and stout; the cutter
claw is long and slender. Such bilateral asym-
metry, in which the right side of the body is,
in all other respects, a mirror image of the left
side, is not unlike handedness in humans. But
where the majority of humans are right-hand-
ed, in lobsters the crusher claw appears with
equal probability on either the right or left side
of the body.

Bilateral asymmetry of the claws comes about
gradually. In the juvenile fourth and fifth
stages of development, the paired claws are
symmetrical and cutterlike. Asymmetry be-
gins to appear in the juvenile sixth stage of de-
velopment, and the paired claws further di-
verge toward well-defined cutter and crusher

claws during succeeding stages. An intriguing




aspect of this development was discovered by
Victor Emmel. He found that if one of the
paired claws is removed during the fourth or
fifth stage, the intact claw invariably becomes
a crusher, while the regenerated claw becomes
a cutter. Removal of a claw during a later ju-
venile stage or during adulthood , when asym-
metry is present, does not alter the asymme-
try; the intact and the regenerate claws retain
their original structures.

These observations indicate that the conditions
that trigger differentiation must operate in a
random manner when the paired claws are in-
tact but in a nonrandom manner when one of
the claws is lost. One possible explanation is
that differential use of the claws determines
their asymmetry. Perhaps the claw that is
used more becomes the crusher. This would
explain why, when one of the claws is missing
during the fourth or fifth stage, the intact
claw always becomes a crusher with two intact
claws, initial use of one claw might prompt
the animal to use it more than the other
throughout the juvenile fourth and fifth
stages, causing it to become a crusher.

To test this hypothesis, researchers raised lob-
sters in the juvenile fourth and fifth stages of
development in a laboratory environment in
which the lobsters could manipulate oyster
chips. (Not coincidentally, at this stage of de-
velopment lobsters typically change from a
habitat where they drift passively, to the o-
cean floor where they have the opportunity to
be more active by burrowing in the sub-
strate. ) Under these conditions, the lobsters
developed asymmetric claws, half with crush-
er claws on the left, and half with crusher
claws on the right. In contrast, when juvenile
lobsters were reared in a smooth tank without

the oyster chips, the majority developed two

cutter claws. This unusual configuration of
symmetrical cutter claws did not change when
the lobsters were subsequently placed in a ma-
nipulatable environment or when they lost and

regenerated one or both claws.
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As Gilbert White, Darwin, and others ob-
served long ago, all species appear to have the
innate capacity to increase their numbers from
generation to generation. The task for ecolo-
gists is to untangle the environmental and bio-
logical factors that hold this intrinsic capacity
for population growth in check over the long
run. The great variety of dynamic behaviors
exhibited by different populations makes this
task more difficult: some populations remain
roughly constant from year to year; others ex-
hibit regular cycles of abundance and scarcity;
still others vary wildly, with outbreaks and
crashes that are in some cases plainly correlat-
ed with the weather, and in other cases not.
To impose some order on this kaleidoscope of
patterns, one school of thought proposes di-
viding populations into two groups. These e-
cologists posit that the relatively steady popu-
lations have “ density-dependent” growth pa-
rameters; that is, rates or birth, death, and
migration which depend strongly on popula-
tion density. The highly varying populations
have “ density-independent ” growth parame-



ters, with vital rates buffeted by environmen-
tal events; these rates fluctuate in a way that
is wholly independent of population density.
This dichotomy has its uses, but it can cause
problems if taken too literally. For one thing,
no population can be driven entirely by densi-
ty-independent factors all the time. No matter
how severely or unpredictably birth, death,
and migration rates may be fluctuating around
their long-term averages, if there were no
density-dependent effects, the population
would, in the long run, either increase or de-
crease without bound ( barring a miracle by
which gains and losses canceled exactly). Put
another way, it may be that on average 99
percent of all deaths in a population arise from
density-independent causes, and only one per-
cent from factors varying with density. The
factors making up the one percent may seem
unimportant, and their cause may be corre-
spondingly hard to determine. Yet, whether
recognized or not, they will usually determine
the long-term average population density.

In order to understand the nature of the ecolo-
gist’s investigation, we may think of the den-
sity-dependent effects on growth parameters as
the “signal”ecologists are trying to isolate and
interpret, one that tends to make the popula-
tion increase from relatively low values or de-
crease from relatively high ones, while the
density-independent effects act to produce
“noise”in the population dynamics. For popu-
lations that remain relatively constant, or that
oscillate around repeated cycles, the signal can
be fairly easily characterized and its effects de-
scribed, even though the causative biological
mechanism may remain unknown. For irregu-
larly fluctuating populations, we are likely to
have too few observations to have any hope of

extracting the signal from the overwhelming

noise. But it now seems clear that all popula-
tions are regulated by a mixture of density-de-
pendent and density-independent effects in
varying proportions.
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