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»a=7 /A Question Types

1. Vocabulary

Sample Question p12
A lion pride will typically have one to six mature M= 10i2[0ilM BOt2|e] OI8 43 AlXt7t Bt pride Axie] 52|

males. Marked by their famous manes, mature males are 22| olofl ACL OIE 3 ARl QU 27|12 Qlal typically cix=

easily recognizable. The males will rule over a group of 22 AUokE & UCH £A AXEES 7O Yo £33 mature 0f H&0

females that is nearly always more numerous than the group Ot B2 9 YA YUE 7=cl= Fgo| Ak, A marked 0f =0/

of males. Male lions display little interest in their cubs in the MRS 72|72t EfOfL = 2 3 SOH2 M7lofA| 2R mane 7|

first years of their lives. As the male cubs approach sexual HO|X| Y=Lt 2Lt 43 Af7| AIKIE0| AMXiez o numerous B2

maturity, however, the older males become more aggressive 48 AI7|7} Sl LIOIE 43 AMIXIES o 324%0| & cub A7IAIRE

and hostile towards them. At the age of two, the male cubs 0021 431 AIXEEOIZ Xchzio| Eot £ o] o maturiy #4

are expelled from the pride by the older males so that they M7 4228 AR 22000 Cal 210/ AR BASHA| aggressive S22l

will not become rivals for the females. 271 Slef LIOIE 474 AlXloll Ja Salojy wEsch e

X|2e| mature 2t o|0|7} 71 H|RE W27
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Basic Drill p 14
! 1.(B) 2.(A) 3.(0) 4.(C) 5. (B) 6. (B)

1 Epic poems are long stories, told in rhymed verses, MAIE 280 e Al2 & 2! 0l0p7|12M epic AALA|

which usually tell of a war or the adventures of a great hero. 2 HHYoILt Ychet A IUHE § : rhymed 20|
They were one of the major forms of literature in the ancient = 1t MAlIA 7+ S28 f;}-:,' Helf & SiACH verse Al A7
world. In fact, epic poems probably predate writing, because A MANE RXioz YSERID 8W 20| 7|55 predate ~0f 2ACH
they were originally recited orally, and only written down 7| W20 SECt YA UCLD B 5 ot P20 A orally ¢jo=
much later. The oldest known epic poem is the Sumerian Qt2fEl 71E QaHE! MAAlE SHZ2Q| TUTMHA| MA} pass down Zia2r]
Epic of Gilgamesh. As with many epics, its author is unknown M(Epic of Gilgamesh),0[Ct, 0 MAIAlE B2 AMAIA|

because it was passed down orally for generations before it 7t 2% 717 01Fo] of2] Moiol HA FHe=

was written down. Therefore, epic poems are often best Mol Li2{2t7| uiEofl EXi0|Ao|ct 222 MAIALE

viewed as the work of a culture rather than of a single author. of 8t Ziyto| ZF0l2P|HChs B 259 YHEZ

HiE 2497} Hch

XI29| recited 2t 2|o|7t 7H HI=Et W27
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2 Map making, at least in the western world, did not
advance much after the time of the ancient Greeks. The
Europeans of the Middle Ages rejected the belief in a round
Earth for religious reasons, and this doomed their maps to be
hopelessly inaccurate. However, as the Middle Ages came to
an end and trade and travel between different parts of the
world became more frequent, there was renewed interest in
map making. The methods of the ancient Greeks were studied
and refined, and more accurate maps were made with the aid
of technological innovations, such as the magnetic compass
and other navigational aids. By the beginning of the 20"
century, nearly the entire surface of the Earth had been
accurately mapped.
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3 One of the major areas of interest for anthropologists is
how new ideas are introduced and adopted into a civilization.
Some ideas may be invented independently by several
different civilizations. For example, agriculture was developed
independently in China, India, the Middle East, and South
America. In each of these regions, civilizations developed
agriculture on their own, without knowledge of the other
civilizations or their activities. Other areas adopted agriculture
through a process known as diffusion. As European
civilizations came in contact with Middle Eastern civilizations,
they saw the advantages to be gained from agriculture and
adopted the technology. Agriculture spread from China to
other parts of Asia in the same way.
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4 The mechanism of trade in New England and the
middle colonies differed from that of the South: their lack of
staples to exchange for English finished goods was a relative
disadvantage, but the abundance of their own shipping and
mercantile enterprises worked in their favor. This was not to
the liking of the British, who wished to ensure their own
dominance in shipping and their importance as the sole lifeline
to the colonies. After 1660, the English government raised
prohibitive duties against certain major colonial exports: fish,
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flour, wheat, and meat, while leaving the door open to timber, £9Q7t UG 21, Zn|, meir|Fof tfst 22 o
furs and whale oil, products in great demand in the home FRUCL O|A2 78I FYSUS MOIX|0 K3| EHY
country. This hit the New York and New England colonies & 3lon|, 1698~17173 S0l 252 E=0) gt
especially hard, and in the years 1698-1717 they bought more +EY 2Ot $UZT0| YOIAIAN B VAU Ea|
from England than they sold there, resulting in an unfavorable aHCt

trade balance.
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5 Since it was first diagnosed in 1981, AIDS has steadily
spread into an epidemic across the United States. There are
approximately 1 million Americans, or 0.06% of the total
population, currently living with HIV, the viral precursor to full
blown AIDS. Those infections are unevenly distributed
throughout society, however. African-Americans make up
nearly 50% of all cases of HIV, despite the fact that they
account for only 13% of the population. The statistics for
African-American women are particularly grim, with African-
Americans making up 72% of all female virus carriers. Infection
rates among Latin-Americans, the other major minority group
in America, are similarly lopsided .
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6 One of the most famous architects in history, the
American Frank Lloyd Wright is remembered both for his
nontraditional approach to architecture and for emphasizing
the dictum, “Form follows function.” That motto is the basis of
“functionalism,” which gave rise to many buildings, such as
Wright's own design for the Guggenheim Museum in New
York City. One of the world's most famous art museums, the
Guggenheim Museum is built around a great helical gallery
several stories in height. The gallery consists of a broad ramp
along which works of art are displayed. Thus, the building's
form — a structure built around a broad, helical ramp —
complements its function, which is to display a large number
of exhibits within a limited space and in an easily accessible
setting. It has become one of the landmarks of New York City.
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2. Reference

Sample Question

Chapter 1. Basic Comprehension

p16

An obvious result of a disappearing middle class is the
growth of the lower and upper classes. First World nations are
increasingly finding their populations separated into the rich
and the poor, with fewer and fewer people in the middle. In
1970, if one compared the average salaries of people with a
college degree and those without one, the difference would
have been 17%. Today that difference is more than 50%.

X|20IM oneo| 7t2|7|= H27?
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Basic Drill p18
B 1. (D) 2.(C 3.(D) 4.(A) 5.(8) 6. (C)

1 The first law of thermodynamics is one of the most st Y2 el FHE 712HQ YA thermodynamics 2iiaf

fundamental laws of the physical world. The first part of the & stLtolch Aest xiYAlel A Hms olUx|s fundamental 7|=z%{0!
first law of thermodynamics is that energy must be conserved EAl BEFCHE AoIch O|HE ZHTts| st of x| conserve &Esict

at all times. Simply put, energy cannot be created or = YYEIZAL Al2EE £ QICHs ZHolch oluX|= el simply put 7icts| ey

& transfer &7ict

destroyed. Energy may change forms, or it may be transferred
from one object to another, but there is always the same
amount of total energy. An important concept in understanding
this is the concept of a closed system. A closed system is a
set of objects that are not influenced by anything outside of
that system. Within a closed system, energy cannot be
created or destroyed, but energy may be added to or taken
out of a closed system.
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84 | this o Yof LI2 LIRS X5 “The first part of the first law of thermodynamics is that energy must be conserved at

all times." & £ A%5l= LHR0|C}

2 The countless number of stars in the universe makes
the likelihood of other solar systems very probable indeed.
Thus, the existence of other solar systems, in which a
collection of planets revolves around a central star, has long
been hypothesized by astronomers. Until very recently,
however, this had never been confirmed. While no scientist
has come up with a rigorous analysis demonstrating why the
relationship between the Sun and the Earth should be unique,
such intuitive arguments, although appealing, are not good
enough for science. For decades, scientists have strived to
demonstrate that other solar systems exist.
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3 Marine organisms have developed some novel del MESS S5 an TFa FH MRS organism 4@

approaches to the art of survival while getting along with I MZ B2|0] MTS1s SAKOI IS S WEIA|ZE novel S9!

neighbors — especially big, hungry ones. The fishes and O} &7 D2|B MEXOZ sl S B17(9 A get along with

shrimps that specialize in cleaning associations are a good Il B ool A8ICt 0] AT Sl e SEES 2 ~2} & Fict

example. These small, colorful marine animals make a living ,L;|0|;| N IMES D BE 55,_?_, WOILHDY At Spf:lg;;’&m

by picking parasites and diseased tissue off larger fishes. Such  ¢j7ic} oj2i zi2 g2t E252 MSE9 20| OF association

small marine animals are especially common in very crowded SH|S EA0 55| WOl fsapzinel ofF & Y0, parasite 7148

environments such as coral reefs. Several species of wrasses, q2|3 o2 B0 ER7) ol r,l!orf» HOIZECL wg tissue Zx|

gobies and other fishes display cleaning behavior. The banded L AMS MRS 7R A otRiEl HA NS & Siuict o coral reef A%

coral shrimp is among the best known of the cleaning shrimps. 2 A2 OB MAIZH &S CTIAIZ go sic ofm & wrasse [0{#] m2i2lal

This cleaning behavior can be either a full-time or part-time job.  swiso oy mop 2 Aasin 2 2SS ofX goby [0f7] ©%50]

Some cleaners do it all their lives, others only as juveniles. ol Rt Btch juvenilie Z4vio

X|20iM ones 7t 712|7|= A2?
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841 | “especially big, hungry ones "2} “neighbors"= Ci4|(—)2 2121%|0f Q/C}, ut2tA ones &= “neighbors"2t FZ{0|C

4 It is reasonable to suppose that speech was a gradual 210{7} QIF OlHel MZEFO| B2 BHE outgrowth xigix{91 243t

outgrowth of the system of communication used by our pre- ot7LE OfL|Dt 5 JHX| RS/ B8 QAAE HIAOIA pre-human

human ancestors — calls, gestures, or a combination of the Aloixoz wrMst Zolalm bHels XS Sl e

two. In order for human speech to arise from these systems, J18iLt 917te| 1047 0l9 2 AIARIOIA AL combination g

. ) o Moz

however, they first had to undergo significant development. QeHAlS ZOHBH UHIHE AHAO0F Ll |ANUY A mutlua%ly gijm

Apes' calls are mutually exclusive; they cannot convey two 2l= MSHIEIEOI0M F 71X 42HE Al T + e usw:qﬁd_?q-“
. e = convey 25t

ideas at the same time. For example, there may be one Qict OlF |Of, Mo B =ate 8 A9t YUY 8 vocali:ation T

vocalization that means “food,"” and another that means L5k CHE 4207t U@ 4 QUCh AW & 22 ot spot wasict e

“ " i i i LILES w248t A0 YXI2{D 7Ici2ln Qs HMES =

danger.” If a chimp notices a ripe bananf;l. but at the same & ! ] _14 ; |1 kg pounce FolREL}

time spots a leopard waiting to pounce, it can send only one YIS 1, 2R 2 F9 S2E0 0l & & 8| permit 7Hs ict

of these messages to its fellows, because a call system lacks a ~ OiMA|2FE ZITHE 4 QICH @fuiofet Lal M=

way of combining the messages “food" and “danger.” Speech, ‘ol of AY B AW 4 A= WHO| Q17| UKRO]

on the other hand, permits such combinations. C}, g0 o= o2 28l0] 7hssict
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) From the very start, the culture of the American 01F ABHE 02 ALK Bl 229 23 colony /71|

colonies was significantly different from its English mother 23101 H2ap AEEH X107} UUCHL DIFC| JHAI 2 individuality 72

culture. Many of what are seen as “American values” were HojXls Y A\O0| £7| AUX| MHI?’Ei ETHGICE

present from the time of the first colonies. A good example 1 2 o2, 0|2 20N S HHLE A
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independence and individuality. These were important values
to the original colonists for a number of reasons.

EEReElfrs] would be the religion of the early settlers, It
is well known that the first settlers were largely motivated by
their desire for religious freedom. Specifically, they felt that
church officials in England held too much power over the
mempbers of the church, The early settlers practiced a form of
Christianity that taught that it was the individual’s responsibility
to develop his or her own understanding of religion. This was
very different from the Anglican Church in England, where
priests interpreted the Bible and told people what was right
and what was wrong. Instead, the early settlers felt it was their
duty to interpret the Bible for themselves, This naturally gave
people a sense of individuality and independence,
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6 Eratosthenes, one of the fathers of Greek geometry,
was born in Cyrene, a Greek city in Northern Africa. He was
most interested in devising a system of latitude and longitude
for navigation. Such a system would allow merchants to find
their location accurately at sea. In order to do this, however,
Eratosthenes first needed to know the distance around the
Earth, At the time, this was impossible to measure through
direct observation. Even if a voyager had been able to travel
around the Earth in a straight line, the ancient Greeks had no
method of measuring distance accurately enough to be
useful over such a long voyage.

So instead, Eratosthenes turned to the properties of
geometry to solve [REYBIOBIEML- As a young man, he had
noticed that at noon on the longest day of the summer, the
sun did not cast a shadow in his hometown of Cyrene. This
meant that the sun was directly overhead. Later, as he
studied in Alexandria, he noticed that the sun did cast a
shadow at that time on the longest day of the summer. Using
a pole and string, he measured the angle of the shadow,
which was about 7 degrees, From this, Eratosthenes knew
that the distance from Cyrene to Alexandria was also 7
degrees of the Earth's 360-degree circle, or about 2% of the
total distance around the Earth. Eratosthenes came up with a
figure of 47,000 km as the distance around the Earth. The
true distance is 40,008 km. The Inaccuracy in his number
comes from the fact that he could not accurately measure the
distance between the two cities.
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3. Sentence Simplification

Sample Question

p 22

Hummingbirds are a unique family of bird species.
Found only in the Western Hemisphere, hummingbirds are
the smallest birds in the world, with some species being as
small as 6 centimeters and weighing as little as 5 grams. Like
most small animals, hummingbirds lead extremely active
lives. @ During flight, their heart rate can reach up to 500
beats per minute, and @this means a hummingbird's daytime

life is a nearly constant search for food, as it will eat up to 15
times in one hour and @ will consume its own body weight in
nectar over the course of a day.
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Basic Drill p 24
B | 1.(B) 2.(©) 3.(C) 4.(B) 5. (B) 6. (D)
1 Setting tax policy is a crucial responsibility of the Ml:1 yue g EEJE?WI MES it o crucial 28

government, as these policies not only ensure the funding of
government programs, but also have a significant impact on
the economy in general. A good example of this comes from
the early 80s, when America was faced with a serious
recession. The government made significant cuts in the tax
rates for companies, but not for regular citizens, even though
regular citizens had little money at the time. The logic behind
this was that @ cutting individual taxes would not help,
@because it would only increase the amount of money
consumers had to spend, @without fixing the problems in
supply. By cutting taxes to companies, the government
allowed those companies to use the tax money they saved to
increase their supply.
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2 It has long been known that communities often
choose courses of action that are either very damaging or
even fatal to the community. For example, the society that
lived on Easter Island continued to practice extensive logging,
even though eventual deforestation of their island led to the
destruction of their society. @ Today, many countries around
the world continue to pollute the environment, @despite well-
documented evidence that such pollution may make life
much more difficult or even impossible in the future. Such
self-destructive behavior may seem like madness, but it is
explained by a branch of mathematics known as game theory.
Game theory attempts to explain why individuals or groups
make certain decisions. A basic assumption of game theory is
that every decision maker acts in his or her own self-interest.
People seek to maximize their own benefit, and the welfare of
others is secondary. In such situations, individual interests
often conflict with the interests of the group as a whole.
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3 The payment of bride price (a sum of money or goods
given to the family of the bride by the groom) has quite a
number of effects on African society. First, the payment of
bride price acts to increase the stability of African family
structures. @ Sons are dependent on their fathers and older
relatives @to help them pay the bride price of their wives, and
@this generally leads to greater levels of obedience and
respect. The negotiations between the two families
concerning the bride price allow the parents and other family
members to meet and get to know one another before the
marriage. Finally, since the bride price must often be repaid in
case of a divorce, the bride's family often works to make sure
that any marital problems are solved quickly. Bride prices also
work as a system of wealth distribution in African cultures.
Wealthier families can afford to support the marriage of their
sons, and thus their wealth is transferred to other families.
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glacier means that most of its erosive force is directed to the olojgict, 0|2 Qlaf Mol stut=n ofHREO| W2
sides of the valley rather than to the bottom. This produces a H=o| @MEC Wt AR 2YoRE: 2ot £ U

valley that has steep sides and a wide bottom. In addition to X[Qt A=el HAE MYsEs UE &2 2ol Al
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explain the erosion of the valley. These streams are the Liel Ztxholct,

remainders of the streams that cut the original V-shaped
valley that existed before glacial erosion.
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6 The concept that language determines, or at least
influences, our thoughts is known as linguistic determinism.
The theory was first presented in the West by Wilhelm von
Humbolt, a famous German linguist of the 19th century. His
ideas were later expanded upon by Franz Boas, who, through
his study of various languages around the world, came to
realize how complete and total the differences between those
various languages could be, This gave rise to the belief that if
languages were so radically ditferent, then the thoughts
allowed by those languages must be quite different as well.
The assumption was that in order to think something, a
person had to be able to say it.

The concepts of linguistic determinism were most
clearly focused in the work of Edward Sapir and his protégé
Benjamin Whorf, Although Sa[:)ir and Whorf never developed
an explicit theory of linguistic determinism, the ideas
expressed in their numerous writings have come to be known
as the Sapir-Whorf hypothesis. The Sapir-Whorf hypothesis is
a less rigid theory of linguistic determinism than the earlier
theories of the German linguists. GlWhHereasTeanieqinguists
had claimed that thoughts are impossible without language,
and therefore controlled by language, @ Sapir and Whori|
claimed that thoughts were merely influenced by languagel
This difference gave rise to competing theories of strong and
weak linguistic determinism,
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4. Factual Information & Negative Fact

Sample Question

p 28

The most important scientific tools for astronomers
are telescopes. This is proven by the fact that the first major
discoveries about the solar system, those of Galileo,
accompanied the invention of the telescope. As telescopes
have increased in power over the centuries, they have
allowed astronomers to make more and more discoveries
about the nature of the universe. The first telescopes used
glass lenses to focus their light, but most modern telescopes
now use mirrors as their major light collectors. In a lens
telescope, the light must pass through the lens, so the lens
must be entirely perfect. But in a mirror telescope, the light
simply bounces off the mirror. This means that only the
surface of the mirror must be perfect, making it much easier
to manufacture large mirrors. Making larger and larger
mirrors for telescopes is important because a telescope's
power is directly proportional to the size of its mirror.
Therefore, the primary concern for astronomers is to get the
largest mirror possible for their telescope.
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B3 1.(B) 2.(B) 3. (A 4. (A) 5. (D) 6. (A)
1 People who eat meat usually get enough protein and P amino acid 0jo|i=4t

the correct balance of amino acids. People who are
vegetarians, whether for philosophical, aesthetic, or
economic reasons, have to be careful that they get enough
protein, and in particular, the essential amino acids.
Increasing recognition of the role of plants as a major source
of amino acids for human populations has led agricultural
scientists to develop high-protein strains of food plants and
plants with essential amino acids, such as “high lysine” corn.
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2 Acid rain is rain that has unusually high levels of acid
in it, and is a result of air pollution. When fossil fuels are
burned, they release chemicals containing sulfur and nitrogen
into the air. Once in the air, these chemicals combine with
water vapor to form sulfuric and nitric acids, which then return
to Earth when it rains. Since it is the result of burning fossil
fuels, acid rain presents the greatest problems in industrial
nations that rely heavily on coal as a source of energy. More
advanced nations, such as the United States and many parts
of Western Europe, have developed technology that reduces
the amount of sulfur and nitrogen released from their power
plants. They are therefore at least partially able to control their
acid rain problems.
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3 Modernism was probably the most influential
intellectual and artistic movement of the 20™ century.
Modernism is difficult to define because it has many aspects,
but it is essentially the complete rejection of the artistic values
of the previous centuries. Artists like Picasso abandoned
traditional attitudes towards perspective and realism, and
created highly fragmented and abstract works. Similarly,
many writers abandoned traditional structures of writing. T.S.
Eliot dispensed with structure and organization in his poetry
to create “free verse" poetry, which followed none of the
established poetic rules. In the sphere of music, composers
began to experiment with new sounds, focusing on the
destruction of harmony rather than the creation of it.
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4 To the naked eye, planets and stars may appear to be 2otoz S0 YNt N2 HIREHH 2UX| naked eye ¢!
similar, but they are really very different. Stars are very hot, REXE AME B0| CI2CH Y42 ofF =D A star ¢4

and shine with their own light, whereas 4planets are much AZ JLIX|QH WHE WY O YD AAZ YWE LY reflect ©iajoict
cooler and do not shine on their own. @ The light one can see X| QA=Ch A0l YHOERRE HE e AHZE illusion 14|
from a planet is actually reflected sunlight. As the sun'’s light HIALE o2 EHYOl WOl Yool HHEIMM 2

hits a planet, some of it is reflected back into space. So while it 3 YRt RFE Pl Eobks 7) I}, azgie=2

appears that planets shine with their own light, this is really just Hdo

an illusion. AMAl EIAJQ) #o|Ct,
®Planets maintain the same orbit century after century WM Ao F2lo| MAMB FUR Sl 2 orbit #=
through a delicate balance of speed and gravity. ©As the AEE 44 & 50 RX|FICL YATO0| ENY FUBE delicate 4xit
planets orbit around the sun, their circular motion tends to push DA @AIES| 2AULEES WMES IO “'01LH circular &gl
them outwards. Anyone who has ridden a merry-go-round has = Z80| =, 31X S0HE B 2B ARe 22 g outwards ‘oz
experienced the same effect. () That outward push is exactly B Zyaieae Zolct 23 WQ"‘ gots @e merTy-go-round MHR0}
balanced by the sun’s gravity which pulls the planets towards EfYel F=2int o D@0l Moy, o] Aol ¥ agbvard W28 G
the sun. This balance keeps the planets in their assigned orbits. g9l II HE A=F SXIAZICH asslgn. st
Many of the planets also have moons that travel E U2 YYES By FAFE SM6k=s AA
around them as they travel around the sun. Earth has one H FEO YY& FAF ECL XFolE sitel 2ol Plut'o you
moon. Mercury, Venus, and Pluto have none. Jupiter, in lonf +4 34, YYo= SiL= gict g S wi il ga
contrast, has twelve moons. Mars and Neptune have two. 2 12749 EE 7iX|n U, atEn PP 2H, :::::Ze;;zf
Uranus has five, and Saturn has nine. ML 5ol 22|10 EH2 909 && 7HX|2 Ut g

ol 2ot U B R YE #E?
(A) 222 Yig Wit
(B) DHE H=S =Ci,

(©) EfYel F210| FEE W=
(D) EfZel o] HrAt=lof E?_'EL

4 | (A 52 WBo|ct T ¢ 2EIM HWHS Aa2 Y Wehs 20| ofu2l, E4ie| Wo| BIAbE Zol2tn Y5t Tk

5 During the advent of the Industrial Revolution, AR SYO| FHGIVAM, O{2I0| =F0i chst At advent &%t
widespread social acceptance of child labor meant that g5 80| g2l MES sHM SEE FAHZ Al widespread 2| ml
children made up a large percentage of those who moved ZEel U2 HIg® Of2l0lE0| AX|YUCH= A& 20| acceptance &
from the farm to the factory. In 1833, nearly two-thirds of the gict, 18334, H=ol F2 IY XY F sl 2 workforce &2t
factory workers in Leeds, a major industrial center in England, xo| B =EAE 5 719 212 0]7t 154 0I5t benign 2%t

were under the age of 15. Nor was England the only nation C} 0{210|80| & =520 REE AX|Pt FAUL homestead =%
where children formed a majority of the factory workforce. As 2717} A2 opLIUCE A HYo| KB 0|2 safeguard /% 212
the Industrial Revolution spread throughout Europe and the 2 OXLIZIBA, o) M2 &Eefol of2lo] &= property X
United States, so did this new form of child labor. Child labor ~ GALIZICE J2{Lt 2 419 el Bz 0f2l0] indifferent salgt
in Industrial Revolution factories, however, quickly proved to 52 Dnoo|Mel =SAZ Q1ZHH0|X| Qchs 20| & wage ?a

be far less benign than child labor on the homestead. With no  =a{yicl, @ o1xial g0, 0] AlcHel 0f210] =57} bej‘;”';;‘,i" e
legal safeguards, children working in the factories of this time 52 LS 3F FUEQ AREM XILIX| UAC punishrﬁer}t e
were little more than the property of indifferent factory owners. of2i0| =EAP7t oE US9 30~40%0HE o | routinely Qax(ow
(A).(8)|t was typical for a child to work more than ten hours a ot 2Z0iA 5t5 10412 0l2 Ash= 0| ULHEO| whip amEsict

day under miserable conditions for 30-40% of the wages paid QAct ACH7L, O L=EAHEe] HYUSEE wlephx| 2 dunk ~8 &oi ©act
for an adult. ©©)Furthermore, children were subjected to harsh HE 0 J1EE AYE QYCH of”0IES XY inhumane 217401
punishments when they failed to keep pace with older B UFX| RoiP YMEoZ MNWH o, XIR2 quota B
workers. Children were routinely whipped, dunked in cold ROl w2 MO, CHE o2 HEHS HIQIZHHQ! X treatment s
water, or subjected to other inhumane punishments when they 0l Aol ECt 12f thRoIA oL ] ol =2E of

failed to meet their work quotas. Children who ran away to 201§ muf2 1FCl ZUF AMEER RoUWI=

escape such treatment were occasionally chained to their sict,

work stations.
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6 Map making, or cartography, is an activity of vital
importance for human civilization. (8 (). (®)Maps improve the
speed and safety of travel, allow civilizations to set the
boundaries of their territories, and occasionally by their
absence inspire further exploration of the world. The first
known maps date to around 7000 BC. Considering that earlier
civilizations were hunter-gatherers with no cities or towns to
mark on their maps, this seems logical. The earliest maps are
indeed maps of cities, and may have been used by city
planners. World maps at this time were next to useless. Early
civilizations knew very little about the wider world around
them. Long distance travel was extremely difficult, and so the
world maps of early civilizations were based largely on their
religious beliefs.

The first civilization to take a scientific approach to
map making was the ancient Greeks. The ancient Greeks,
incidentally, were also the first ones to have an accurate view
of the shape of the world. This knowledge was a crucial
element in the Greek system of map making. It was the
Greeks who first developed the system of latitude and
longitude that we still use on maps today. Understanding that
the world was a sphere allowed the Greeks to divide their
maps according to a 360 degree system. This turned the
world into a grid, on which they could precisely describe any
location. While the Greek system of map making was a good
one, Greek maps were still quite inaccurate because they had
no accurate means of measuring distance at the time.
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Reading Practice @

L=l 1. (D) 2.(C) 3. (A 4. (B)

Solar Activity

Like Earth, the sun has several different forms of
visible activity, or weather. But unlike Earth, the sun's
weather is created by forces deep within the sun rather than
in its atmosphere. The sun is made of electrically charged
particles, which create a strong magnetic field around the
sun. 'Because the sun rotates slightly faster at its equator
than it does at its poles, this magnetic field slowly gets pulled
out of balance. A helpful analogy is to think of the sun's
magnetic field as a giant rubber band. As the sun rotates, the
rubber band slowly twists, becoming tighter and tighter.

It is this rising imbalance in its magnetic field that
gives the sun its first form of weather. As the magnetic field of
the sun gets twisted, it gets focused on one part of the sun's
surface, resulting in an area where the magnetic field is much
stronger than on the rest of the sun. 2 This incredibly strong
magnetic field prevents heat from rising up from the center of
the sun to this area of the surface. The result is an area of
the sun’s surface which is cooler than the rest of the surface.
Because they are cooler than the rest of the sun, these
sunspots appear to be darker. These dark spots can be
several times the size of Earth, and astronomers have
noticed them for hundreds of years. Sunspots appear to
follow an 11 year cycle of activity. Although no one has been
able to adequately explain the causes for this cycle as of
yet, it seems that the height of the cycle represents the time
of greatest imbalance in the sun's magnetic field, resulting in
more sunspots.

1Eventually, the magnetic field around a sunspot will
become so twisted that it will snap. All the energy that has
been stored in the twists of the magnetic field will be released
in one moment. The result is a huge jump in temperature
called a solar flare. 3®1n as little as ten seconds, the
temperature will rise to as much as 20 million degrees, up
from about 1 million. #®Solar flares also release huge
amounts of radiation, primarily in the form of x-rays, into
space. %©When this radiation reaches the Earth, it can
damage satellites and affect weather patterns.
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Reading Practice
E 1.(B) 2.(0) 3.(B) 4. (D)

The Robber Barons

As an economic system, capitalism assumes that
open markets and free competition are always of benefit to
the customer. The idea is that in order to compete in an open
market, a company must offer higher quality products at a
lower cost than its competitors. ' The result of this competition
is that the consumer gets the best possible product at the
lowest possible cost. 2Another assumption of capitalism is
that governments must refrain from regulating or interfering
in the business practices of companies because this prevents
free competition. 3The problem, however, is that this system
relies on companies operating in an honest and ethical
manner, which is not always the case.

In the 19" century, America was still a developing
nation in many ways. The Industrial Revolution was rapidly
transforming much of the nation. *However, the US was still a
rustic, backward nation when compared with the great
nations of Europe. Much of the country's territory was
undeveloped and lacked even basic infrastructure such as
usable roads and electricity. Therefore, the focus of the
United States during this period was on development, and
the men driving this development were the robber barons.

The robber barons were not actually nobility. They
were the leading businessmen of the time. They owned the
factories, shipyards, and railway companies that built the
infrastructure America lacked, and they became very rich
doing this. The robber barons got their name from the fact
that many of the business practices they used were
dishonest, and sometimes even criminal. @ Willing to do
whatever was necessary to ensure their dominance in
business, @the robber barons bribed officials, threatened
competitors, took advantage of their employees, and cared
little for the environmental impacts of their industries. In
creating their vast business empires, the robber barons
routinely engaged in anti-competitive business practices to
destroy their competitors. The result was that their brand of
capitalism was not beneficial to the consumer. Without the
threat of real competition, the robber barons were able to set
prices as they liked, and they had no real pressure to improve
the quality of their products.
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Chapter 1. Basic Comprehension

Vocabulary Review

p 38
HY 1 A 1. deforestation 2. latitude 3. longitude 4. parasite
B 1. (A) 2. (D) 3. (D) 4.(B)
(o] 1. (D) 2.(C) 3.(B) 4, (B)

A o2 01zl Holo Uxlsts TIOIE M AR,

1. deforestation (*1%) : O X|ele| LIRE 25 Hlojt2l= 2

2. latitude (2= C M 0| H2|| BAlele X|T Feile) 7iale] M
3. longitude (Zt)  : S33 3G KL= Jiael M
4. parasite (7)440F)  : D{0|B 27| Yo THE AR 10l B2 CHE MAXI0H EOIM A MK
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Chapter 2 Making Inferences

5. Inference

Sample Question

p 40

Midden analysis is the analysis of the trash piles of
ancient civilizations. What people throw away can tell
archaeologists a great deal about a culture. Animal bones
and vegetable remains can provide important clues about the
diet of ancient peoples. Discarded tools tell us of their
occupations. Broken pottery, scraps of clothing, and other
personal objects can tell us of their lifestyles. Furthermore,
midden analysis can often tell us a great deal about the
habitat in which a people lived. Chemical analysis of plant
matter, for example, provides information regarding
temperatures, average rainfall, and other climatic information
about the time period.
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Basic Drill p 42
B 1.(B) 2.(C) 3.(B) 4.(B) 5. (A) 6. (B)
1 Core sampling is an essential tool for scientists 0| MFEe X7 XIEHAE AR5t RAL Gh=, investigate =Ajsict

wishing to investigate the geologic history of the Earth. In
core sampling, a hollow drill is used to drill into the Earth. The
material contained in the hollow section of the drill can then
be brought up and studied. Core sampling can be conducted
in any area (and with any material) where the Earth is stable
enough to form layers. A good example would be the ocean
floor. On the ocean floor there is almost no activity to disturb
the layering process. There are no waves or human activity to
disturb the sediment. Therefore, sediment builds up in
progressive layers, with each layer being older than the one
on top of it.
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2 In chemistry, a redox reaction is one in which one
chemical is oxidized (loses electrons) and one chemical is
reduced (gains electrons). Redox reactions are some of the
most common chemical reactions in the natural world and are
the result of the differences in the electronegativities of two
chemicals. Electronegativity is a chemical property which
describes the ability to draw electrons from other chemicals.
Chemicals that have a strong ability to take electrons from
other chemicals are said to be highly electronegative, while
those that tend to lose electrons easily are said to be
electropositive.

A common example of a redox reaction would be the
formation of rust. Rust forms when iron, a highly electropositive
metal, comes into contact with water. When this happens, iron
loses electrons to the oxygen atoms in water. The oxygen
atoms and the iron are then bound together to form a new
chemical compound, iron oxide (rust). The formation of rust
happens more quickly in salt water because salt water is more
electrically conductive than regular water and thus allows the
electrons to move from the iron atoms to the oxygen atoms
more easily. Because many metals are highly electropositive,
they also undergo similar chemical reactions when exposed to
water. Aluminum, for example, will react to form aluminum
oxide, another common form of rust.
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3 The art form of the opera was first developed in the 2uflelek= ofla Eel= 1590:cHol| ofEt2ote)

Italian city of Florence during the 1590s. At the time a group of
composers and artists known as the Camerata were interested
in injecting story telling into music. They were inspired by the
belief that the great tragic plays of ancient Greece had been
sung rather than simply acted. Another motivation may have
been the desire of the composers to find an alternative to the
production of music for the Church, which they found rigid,
conventional, and oppressive. This is supported by the selection
of material for the opera. Early composers took their material
from the mythologies of ancient Rome and Greece, which were
full of plots, betrayals, and love affairs. From the very beginning,
the sobriety of the Church had little place in opera.
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4 The properties and chemical composition of sea water
can change drastically with changes in temperature and
salinity. Both temperature and salinity (the amount of salt that
is dissolved in sea water) affect the density of water. In turn,
density affects the ability of a stbstance to float. Less dense
substances will rise above denser substances, as is seen with
oil and water. These two facts account for the fact that the
ocean has two distinct layers, surface water and deep water,
which are separated by the thermocline.

Sea water is not perfectly clear; sunlight only
penetrates through the first few hundred feet of sea water. As
a result, all of the sun's heat is absorbed by this upper layer of
sea water, Wave action mixes this water together fairly evenly,
and so the temperature Is fairly uniform. Beyond the reach of
sunlight and wave action, however, the temperature of the
ocean drops rapidly, more than 20°C in a few hundred feet.
Beyond this point, the temperature of the water continues to
drop, but at a far slower rate. The result is two layers of water
with very different densities. The layer of rapid temperature
change that separates these two layers is called the
thermocline. Nearly 90% of the world’s water is below the
thermocline, but the vast majority of sea life lives above the
thermocline.
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5 The custom of paying a bride price before marriage is
still a well-established part of many African cultures. In paying
a bride price, the family of the groom must provide payment
to the family of the bride before the marriage is aliowed. The
bride price can vary greatly from cuiture to culture in Africa. In
the Zulu and Swazi tribes of southern Africa, the bride price
often takes the form of cattle. The actual payment of money
sometimes takes place, but payment in goods is more
frequent, The amount paid in a bride price can also vary. In
modern times the bride price is occasionally quite small, and
its value is mainly symbolic. However, the bride price can still
be quite high, especially among prominent or highly
traditional families,

There are a number of justifications used to explain
the payment of bride price. The first is that the bride price
represents an acknowledgement of the expense the bride's
family has gone to in order to raise her and bying her up as a
suitable bride for the groom. It also represents payment for
the loss of a family member, since the bride will officially
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become a member of her husband's family and will leave her
own. On a deeper level the bride price represents payment for
the fact that the bride will bring children into the family of the
groom, thereby increasing the wealth of the family. This
concept is reinforced by the fact that the bride price must often
be returned if the bride fails to bear children.
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6 One of the most curious aspects of the enslavement of

Africans in the New World is that they wrote about the severe
conditions of their bondage. In the long history of human
bondage, it was only the black slaves in the United States who
created a body of literature that both testified against their
captors and portrayed the urge of every black slave to be free
and literate. Hundreds of ex-slaves felt compelled to tell their
tales in anti-slavery lectures in the North and in the written form
of the autobiographical narrative. As several scholars have
shown, there is an inextricable link in the Afro-American
tradition between literacy and freedom. As Ishmael Reed put
the matter in his fictional slave narrative, Flight to Canada
(1976), the slave who somehow learned to read and write was
the first to run away.

There were several reasons for the tendency of literate
slaves to run away. First of all, the slave who could read and
write had a much higher chance of reaching the North than the
slave who could not. Literate slaves could read maps and plan
their route more carefully. They could also write themselves
fake passes which explained why they were away from their
master's plantation. Aside from these practical advantages that
literacy provided, it often provided the motivation to run away
as well. Literate slaves were able to read for themselves. This
allowed them to see past the lies of their masters, who had
taught them that slavery was their natural place in the world.
The realization that this was not the case often brought the first
thoughts of running away to the North.
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6. Rhetorical Purpose

Sample Question

Chapter 2. Making Inferences

p 46

It has long been an accepted fact that changes in
environment can have a great impact on evolution. Changes
in environment present new challenges that a species must
adapt to or face extinction. Instances illustrating this fact are
numerous. Climatic changes 64 million years ago led to the
extinction of the dinosaurs and the emergence of mammals.
Rapid changes in the African climate led early hominids to
develop larger brains that would later characterize them as
human. The introduction of antibiotics in medicine has led
some diseases to evolve so that they are more resistant to
these medicines. These are just a few of the ways in which
environmental changes help drive evolution.
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Basic Drill p 48
B 1.(B) 2. (A 3.(B) 4.(B) 5.(B) 6. (B)
1 The Earth's magnetic field is roughly in line with its X7 A7 IES AEED el YUR|SI0] AR K| be in line with

axis of rotation, and in places extends for tens of thousands
of miles beyond the Earth. The magnetic field of the Earth,
however, is not entirely stable. Each year the exact location
of the magnetic poles can drift up to 15 km. Any number of
factors can lead to local or temporary disturbances in the
magnetic field. Furthermore, the overall strength of the
Earth’s magnetic field is currently weakening. Finally, there is
considerable evidence that the Earth’s magnetic field has
undergone a large number of major shifts and reversals
throughout the history of the Earth.
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2 The French colonial empire began with the discovery
of the New World at the end of the 1400s. The French had
gotten off to a slow start because of a series of wars with
Spain. Eventually, however, France established colonies in
the Caribbean as well as in both North and South America.
France lost much of its North American territory to England in
the French and Indian Wars of the 1750s, and it lost Haiti, its
most prized colony in the Caribbean, to a slave revolt in
1801. When it sold the remainder of its North American
territory to the US in the Louisiana Purchase of 1803, it
appeared that France was losing interest in its American
colonies. Actually, chaos at home made it impossible for
France to keep control of its colonies. The French Revolution,
the rise of Napoleon, and the resulting European wars
required all of France’s attention and resources.
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3 Thousands of years ago, human beings lived in dark,
dank caves. Today, some people are living in light, dry ones.
Why are people moving back into caves? Will you be living in
a cave someday? A cave may not be everyone's idea of a
dream home, but it can offer an alternative to other types of
housing.

In fact, building underground is not a new idea.
Subterranean factories are standard in Sweden. In Japan, itis
also a regular practice to build shopping areas below ground.
In addition, Kansas City, Missouri, is home to the world's
largest underground business complex, known as
Subtropolis . If living, working, and shopping underground
seem a plausible idea for you, it is very possible that there
may be a cave in your future.
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4 Cultivation theory, first developed by sociologist George
Gebner in the 1960s, attempts 1o explain the effects that mass
media have on the attitudes of the public. In its simplest form,
cultivation theory says that mass media, such as television and
radio, help to form our view of the world. Our understanding of
how the world works and our feelings about the world are
heavily influenced by mass media.

According to cultivation theory, the more a person is
exposed to mass media, the more that person relies on mass
media for an understanding of reality. This is important because
what is shown as reality in the mass media is often quite
different from what actually happens in the real world, For
example, if a person watched a great number of
[dramas) on TV, that person might believe that police are
frequently involved in gun battles with criminals. But in real life,
most police go through their entire careers without ever firing
their weapons. This is just one example of how mass media can
give the public an inaccurate view of reality. In another
example, television typically shows characters that are
attractive and wealthy, leading 1o the unrealistic expectation that
most pecple in real life should be attractive and wealthy also,
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5 The end of the American Civil War was supposed to
bring freedom to the African-American slaves; and for a while
it did. After the war, the southern states were controlled by the
Northern army in a military government. During this time,
African-Americans enjoyed relatively equal treatment in the
South. As the southern states were slowly readmitted into the
Union and the Northern army withdrew, however, many of the
freedoms that African-Americans had gained were again
taken from them.

The first attack on African-American freedoms came
in the election of 1876, White southerners used violence and
intimidation to keep African-Americans from voting in this
election. The result was a southern government that was
entirely white and hostile to African-Americans. Southern
states quickly passed a number of laws intended to keep
African-Americans from enjoying the freedoms they had won,
Informally known as the Jim Crow laws, these laws basically
separated whites and African-Americans in the South, African-
Americans were prohibited from eating in the same
restaurants, going to the same schools, or even using the
same water fountains as whites,
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The most damaging laws to African-Americans,
however, were the voting laws. The southern states passed
laws requiring literacy tests and a special voting tax for all
voters. While some African-Americans could pass the literacy
test, few could afford to pay the voting tax. These two laws
were very effective in limiting the political power of African-
Americans. In 1900, Alabama had 181,000 African-
Americans who were old enough to vote, yet only 3,000 were
actually registered to do so. The voting laws ensured that
African-Americans had no voice in government and no
effective way to fight against their unfair treatment.
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6 Establishing the dates for the artifacts they find is one
of the chief jobs of archaeologists. Modern archaeologists
have a number of highly accurate scientific methods to
determine the date of an artifact, but in the early days of
archaeology, this was mainly done through guesswork. The
first attempt to develop an organized system for dating
artifacts came in 1820, when Christian Thomsen, a Danish
archaeologist, suggested his three-age system. The basis of
Thomsen's dating system was the examination of tools found
at an archaeological site. According to Thomsen, all early
cultures had progressed from first using stone tools to bronze
tools and finally to iron tools. Thus, if bronze tools were found
at a site, an archeologist could say with certainty that the site
came after the Stone Age but before the Iron Age. Analyzing
the sophistication with which tools were made could help
further identify the time period for a site. High quality stone
tools would indicate the site came from the late Stone Age,
while simpler stone tools would suggest it came from the
early Stone Age.

Thomsen's dating system, however, has a number of
problems. First, while his system is helpful for dating sites
within the same culture, it is not very effective in dating sites
from multiple cultures. Different civilizations adopted the new
technologies of bronze and iron at different times, and one
culture may have still been in the Bronze Age while another
culture had already progressed to the Iron Age. Furthermore,
some civilizations never adopted these technologies, or
skipped steps. The peoples of the Sahara, for example,
went directly from using stone tools to using iron tools,
skipping the Bronze Age entirely. Another example would be
the Maya civilization in Central America, which never
progressed beyond stone tools.
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The horseshoe crab is one of the world's oldest
creatures. In fact, they predate the time of the
dinosaurs. But now these crabs may be in danger. [E] Each
spring they come onto shore during the high tide to lay their
eggs. [ At the same time, thousands of sea birds arrive to
feast on the crab eggs. [B] Now, however, there are fewer
crabs making the journey to land. As horseshoe crabs make
good fishing bait, fishers come to the shores and scoop up
the female crabs before they can lay their eggs. The fishing
business may be taking as many as two million crabs each
year from eastern shores.
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Basic Drill p 54
ClEl 1. A 2.9 3@ 4.9 5. [ 6. @
1 Stoicism was one of the many philosophical AEO0L HE2 OofHU|el #B700 st Hat Stoicism A5 0} 34}

movements which originated in Athens during its golden age.
First formulated by Zeno of Citium in 301 BC, stoicism
stresses indifference to both pleasure and pain, whether in a
physical or emotional form. Stoics hold that reason should be
the sole guide of one’s actions and that passions, such as
pleasure and pain, cloud one's reason. Y To a stoic, the
ability to think clearly is the greatest of all virtues, and
anything that impairs this ability should be avoided.
Stoics train themselves to lead a materially simple life. [E]
Luxuries are to be avoided. [® Similarly, stoics seek to lead
an emotionally simple life, free of emotional entanglements.
[3] Stoics taught themselves to live apart from their society,
at least in an emotional sense.

&0 iLict 712M 301 AlEI@e| Hiter}t BHe
AEOL HBI2 RN, HAX A/S7 nE0 fst 2
YR UxUC AE0F HE2 o|yElo| ¥Eo| RY
8t X|E2ln FE D 50| HRo2tn ®IyS A
St D52 014B EaMzictn ot BY Ao} Ast
Xfiolvil Y= AR S22 o F 7K 2no| Ho|z,
0l S3B ABMIFl= U2 2F mao} Bick Axo}
Helxls @uEoz ol MR sle® ZAM,
B Mxis oot O opEoixiz 2asel Eeioly
HoiLt ZhEHoe chadt MR siot ict [B] Ao}
sff= Hoj= Moz Abslel 22|lof Atojof &t
1 uigiCt

golden age 17|
formulate

HAxos uusict
virtue ©f
impair ojajAl7|ct
materially @3%0&
entanglement g &2t

Part A. Question Types «e A29




4 7§2 H2(®] = olaf 20l SoiL RS MEsIA2,

Aso} HaIXSOAE BRI MR 522 o F vk Anel Solm, ol 5L APl A 2 Hlaiof it

A | Alel SRS AEO} MBS 0| Areason)H0] QU WEO] XIRI0| Elo{o} $iLtT LBt “Stoics hold that reason should be
the sole guide of one's actions and that passions, such as pleasure and pain, cloud one's reason™2 £91 Al W0,

2 Although the works of James Fenimore Cooper are
generally considered to be of low literary quality teday,
Cooper's novels have an tmportant place in the history of
American literature for a number of reasons, First, his here,
Natty Bumppo, served as a model for later heroes in
American fiction, Even more than 150 years later, one can still
see Bumppo's qualities of rugged individualism mirrored in the
modern action heroes of books and films. Secondly, Cooper’s
novels awakened a hunger for truly American novels, Before
Cooper's time, American readers had generally looked to
European authors as the source of much of their literature,
These novels naturally dealt with European issues rather
than American ones. [ After the success of Cooper’s
novels, however, Americans were no longer content with this
situation. [F} They began to demand novels that tock place in
American settings and dealt with American issues, [ In
short, they wanted novels for Americans, written by
Americans. Therefore, Cooper’s novels were influential in
promoting the growth of American literature in general. [8]
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3 The ideas of Charles Darwin had significant effects
well beyond the areas of biclogy and ecology. The basic
premise of Darwin’s ideas — the concept that organisms
must adapt or face extinction — made its way into the social
theories of the 19* century as well. B} Social Darwinism, the
adaptation of Darwin's ideas to human societies, was the
dominant social philosophy of the 19" century. [E In its basic
form, Social Darwinism claimed that the same forces which
cause the evolution of crganisms caused the evolution of
societies as well, According to this view, it was patural
that socleties which were better adapted to the pressures of
the era would advance and oppress those which were not so
well adapted. 8] Simply put, Social Darwinism stated that
the rise and fall of cultures was governed by the survival
of the fittest. Therefore, every society was locked in a
struggle for supremacy against its neighbors,

A30 e« IREADING Answer Key & Explanations

HA ciglo OIS MBS MEHES ol
lofols Agel F8e 7IH, 480! SR Yo
B aimsicts Cielo] J)Eiel FAl 194719 Al
ololE M=t B M3 cipiFolztn E247 of
242 19M719] RBEQ! ApEIHE0] Sy B T
oz wsA AsiciIzols MBS FBEH S 8
2 At oAl Fissi BErtn Fusi @ of B
Hol magy, Aol R70 o 2 NS Aol ¥
Hsin) IRIE W NBSIXK| el AUS SleEhs A
ol xiglazle BMolas Zolo, B) zicks| shA,
Al Cheizelol ofstol Ssle] FaHMAlS HAMYES]
wajo| xfE Warlks Zolck WM BE AL 2
oIRET £ Mol LiEA sl Holl,

premise MH

make one's way inte
~2 Lotk

adaptation #Hg, =

dominant XuiZ{o!

oppress 2{glsict

rise and fall &Y

govern X{biact

simply put I8! WsiAl

the survival of the fittest

HEPYE
struggle &=

supremacy i F=H




yl 72l Hi=(m] & off 2Fo| F0{Z RE MG,

2HEHs| UM, ALE| Chizelol ofatt 2ate] EUdAlE HAMYES| YE 9| X|uiE Wirhs Holch

A | 4 SRS “Simply put"22 REf o AZE WS Zitehi Faleh F& ¢ 4 ALk X2l W & " ... societies
AO|

= O

which were better adapted ... oppress those which were not so well adapted.”= & A% 2%2| “the survival of the fittest”

& 20f & Ui30]c},

16 The forest canopy is defined as the upper reaches of
the forest. Y It is composed of large, slow-growth trees,
which rise high above the forest floor and then spread their
branches over a wide area. [F] Examples of canopy trees
would be pines, oaks, and redwoods. [ What distinguishes
these trees is that they have little or no leafage at their
lower levels. They rise as a straight column of wood for
many feet, and then, at their tops, branch out to spread a
heavy layer of leaves. [ In this way, canopy trees are able
to absorb the largest amount of sunlight. In fact, canopy trees
have such a monopoly on sunlight in the forest that they are
responsible for nearly 90% of all photosynthesis that occurs.
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5 In a direct democracy, the power of decision making
lies directly with the public. The public chooses its leaders,
votes on its laws, and is actively involved in the major
decisions of society. The power of a direct democracy is
based on three principles: the power of initiative, the power of
referendum, and the power of recall. Y The power of
initiative is the power to raise issues that should be voted on.
[ In a direct democracy, any citizen can, in theory, suggest
a new law or policy. [® In practice, issues are usually raised
through petitions. [B] If a citizen can get a certain number
of signatures for his or her idea, that person can force
the society to vote on the idea. The power of referendum is
simply the power to approve or reject initiatives through a
direct vote. In this way, citizens in a direct democracy are
actively involved in creating their own laws. The final principle
of a direct democracy is the power of recall. Under the power
of recall, the public has the right to remove government
officials it is unhappy with. This means that the leaders of the
nation are directly responsible to the public, since they can
basically be removed from office at any time.
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6 An important idea in economics is Say's Law of
Markets, which attempts to explain recessions. Recessions
are temporary downturns in the economy characterized by
increased unemployment, decreased production of goods,
and decreased spending by consumers. I If people lack
money, they cannot buy the products that factories produce.
& In turn, factories become unprofitable and are forced to
reduce their workforces, leading to increases in
unemployment and further drops in consumer spending.
The traditional view of recessions holds that they are the
result of a lack of money. [B] In 1803, however, French
economist Jean-Baptiste Say suggested another
explanation. According to Say, the true cause of recessions
is problems in supply. Specifically, he felt that most
recessions start because there is a lack of supply, or that the
wrong goods are being supplied. This creates an
overabundance of some goods and a lack of other goods. In
this case, consumers want to buy products, but they are not
being supplied with the products they want to buy. The result
is a drop in overall consumer spending, which then worsens
the effects of the recession.
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Reading Practice ©

e | 1.(8) 2.(C) 3.(D) 4.(8)

Atmospheric Circulation

Much of the world's weather is determined by two
atmospheric cells: the Hadley cell and the Polar cell. Cells
are atmospheric cycles that are driven by thermal energy.
'As the sun heats the air near the surface of the Earth, that
air begins to rise. At a certain point, however, this air
encounters a barrier and cannot rise any further. As new air
is heated and begins to rise, the warm air near this barrier is
pushed sideways, since it cannot move vertically anymore.
As it moves, it begins to lose its heat, until it once again
begins to sink towards the Earth, pushing the cooler air below
it sideways and forming a circular movement of air, which is
called a cell.

The Hadley cell begins about 5 degrees north or
south of the equator, where the sun's heating effect is the
strongest. The high temperatures near the equator allow the
air to pick up tremendous amounts of moisture from the
oceans before it begins to rise. %" The energy contained in
the warm, moist air causes violent thunderstorms which
transport that energy high into the atmosphere. As the warm,
moist air begins its horizontal movement, it begins to lose
energy in the form of heat. By the time it reaches a latitude of
about 30 degrees north or south, it has lost enough heat
energy to once again sink towards the Earth. In the last part
of the cycle, the air flows back towards the equator to begin
the cycle again. ?An important effect of this is that the Hadley
cell creates the strong trade winds that early sailors used to
cross the seas.

The Polar cell begins at much higher latitudes,
where the air is considerably cooler and drier. [F] Although
these atmospheric conditions are somewhat different,
the mechanics that drive the Polar cell are the same as
those for the Hadley cell. At about 60 degrees north or
south, the air still has enough heat to drive a cell cycle. [§ As
the air rises, it encounters a similar barrier and begins to
move laterally instead of vertically. [B] By the time it reaches
the North or South Pole, it has lost nearly all of its heat and
sinks back down to the Earth. **The major difference is that
the air was never warm enough to pick up much moisture, so
this part of the cycle involves much less water loss than it
does in the Hadley cell. The major effect of the Polar cell on
weather is that it creates the jet stream, the strong eastern
wind pattern that controls much of the weather at northern
and southern latitudes.
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B 1.(C) 2.0 3. (A) 4. (D)

White's Law

White's law, named after the famous anthropologist
Leslie White, is a theory which attempts to explain how the
availability of energy affects the speed of advancement in
civilization. The full theory is complex, but it can be
simplified into the following statement. '(*- (®).5White's law
basically states that civilization evolves as the amount of
energy harnessed per person is increased, or as the
efficiency of energy usage is increased. &

The basic assumption of White's law is that out of the
three major aspects of civilization (technological, sociological,
and ideological), '®the technological aspect plays the
primary role in driving the evolution of civilization. [@ White
thought that the purpose of all technology is to help
overcome the challenges of survival. [B] Farming technology
provides us with greater amounts of food, and housing
technology provides us with shelter. @) Since all technology
requires some form of energy to operate, @ greater amounts
of energy should allow us to use greater amounts of
technology, @which in turn should allow society to advance
more. The same would be true of more efficient energy
usage. If technology is created that uses less energy, that
should have the same basic effect as increasing the total
amount of energy available.

White distinguished five different stages in the
evolution of civilization, according to the different forms of
energy used to power technology. In the first stage, energy is
provided by our own muscles. Humans in this stage of
development must do all of their own work. In the second
stage of development, humans begin to use animals to power
their technology, as a farmer does when he uses a horse to
pull his plow. The third stage occurs when humans begin to
use plants as a source of power. White identified this stage
with a huge increase in the efficiency of farming. In the fourth
stage, humans begin to rely on natural resources such as
coal and oil as their primary source of energy. In the final
stage, nuclear power is utilized to provide energy.
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Bird Migration

Every spring and fall, you can probably look up into
the sky and see large flocks of birds either coming or going.
This habit of flying south for the winter and north for the
summer is called migration, and most birds do it. Birds
migrate for a number of reasons. One reason is of course to
escape the harsh conditions of winter. Although they have
feathers, most birds are poorly equipped to deal with
extremely cold temperatures. Their nests are open to the
wind and snow, and do little to keep the birds warm.
Furthermore, birds often find it extremely difficult to gather
enough food during the winter. By flying south into warmer
climates during the winter, birds avoid the cold temperatures
and food shortages that other animals have to endure during
the winter months. Another reason is mating. Many birds will
only lay their eggs in certain places and at certain times of
the year. So, migration also occurs at mating times.

One of the amazing things about birds is the
distances and the accuracy with which they migrate. Many
birds are able to find their way back to the exact same spots

year after year, despite having flown thousands of kilometers.

The bar goose, for example, migrates over 30,000 kilometers
each year without losing its way.

In order to travel such long distances without getting
lost, birds use a variety of methods to help them navigate.
One of the most important of these methods is the use of
landmarks. From high in the air, birds have an excellent view
of the land below them. They can see mountains, rivers, and
other natural land features, and use them to find their way.
Birds also have small bits of metal in their brains. This helps
them to sense the Earth's magnetic field and determine the
direction in which they are flying.
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Chapter 3. Reading to Learn

Basic Drill p b4
BE 1.(B), (D), (F) 2.(A). (B). (D) 3.(B), (C). (B) 4.(8), (), (A
1 The Dark Age of Greece Je|Ao| AZAICH

Many civilizations undergo a series of high points and W2 29| At f0M £EQ| FHFD AL dark ages 2% AlcH
low points during their history. Among early civilizations, we REC als 7| BYoM ol FHAQ &2E
call the low points “dark ages," because civilizations often UE Al 2tn B2, Ol 2YUE0 33 UR £
dropped to such a low level that it is hard to get an accurate 2taf B2 LIHX| o] 712t &2t 2&2| Atof chal &
picture of their history during these periods. During a dark 3t HYE U 4 S| HFoich YE Al o=
age, a civilization may not have produced monuments, Z7| 2ol thalf 2taEt7| el AtBshs 7IFE0ILt
statues, or other objects which we use to learn about early Ry 2 CH2 BO0| MA=IX| 42 + AUCL
civilizations.

One of the most important dark ages was the dark 7b8 328 ¥E At 3 it 7|3 100 prior to ~0] 2A{A
age of Greece, which lasted from about 1100 BC to 900 BC. HE| 900L10] UAUT a2|A9| UE AHICE O] Alch Mycenaean o#4 2o
Prior to that time, Greece had a highly advanced society Hojl J2lAE OjFY 2ol2tn ®WalH ne2 WHE Mediterranean x|zate
called the Mycenaean civilization. The Mycenaeans were a MEICH O/FY EYE 20| 0|ROHD KB & collapse @aict
trading civilization, and they did much to spread their culture 87 M| X 150 2uE MOMCL At OlFHU bring an end to
across the eastern Mediterranean. In fact, the Mycenaean 2YS HIS0| iR Zi7| W0, 7| 1247104 0] b
civilization was so important that when it collapsed in the 12* Ul 20| AU 2XQ CHE SYUET 79 AU
century BC, most other civilizations in the region collapsed as HZCH O OF 20032 SAZEE0 ¢ HOoIXIZ ¢
well. The next 200 years are like a blank page to historians, OI!01, 0| AlZ|ofl cHai 2iT! thi= 2{2] Qict. oloi o
and we know very little about this period. One major reason gt 3% 0|] & siLis 7IBXCZ2 7|80| A
for this is that writing basically stopped. The collapse of the 7| uf2olct OjAY 20| AYSIA 3 X|Hof cHEt
Mycenaeans brought an end to writing in the area, and thus 7150 SHEIUAD, 22HM AHATHEO| QESHE EME
an end to the written records historians rely on. E 718= U HRch

The little that we know about this period has been J1Ltob O] AlCHOM cHel 4l = 242 Dty 9f archaeology 109}
learned from archaeology. It seems that civilization became ZgCt 0] 22 YN o WMMH oz FHECH pottery =xi7|
much less advanced. The pottery from this period is much 0l Alche] EX[7|= M CHAEID OfAi0] TO{ZICE abandon ti2|ct
simpler and less artistic. This suggests that there was a lack 0|2 YAl BURS 4 U8t HQ50| YUACH: A settlement 2t
of wealthy people to buy higher quality products. Another & LAIBICE CIE 8t 71X 0122 HS URE9 A widespread 2] nf!
interesting point is that most of the large cities of earlier time 2E0| Z7| Al & SAIER #2ln HW X2 Roz consequent el
periods appear to have been abandoned in favor of much 018t 2402 HOICH= Zi0ICh 0| Al $&1 1 starvation #%¥
smaller settlements. This would suggest a large decrease in Ol ME FFE2 Qs ARt tHEXO2 A=
population, possibly due to a widespread lack of food and A@ YABiC
conseguent starvation.

Sometime around 800 BC, the Greeks began to 7197 8009 TE, I2|AQIEL ol CiE emerge LIEjLiCH
emerge from this dark age, most probably due to the influence ZYEQ Yoz AF/ AlLHolM HoiLtr| AIEIgHCE Phoenician njL|7(oj2!
of other civilizations. They had lost their early writing system, 2FE £7(9 Xt HAE UYUAXIC ool HLIF (ot
but began to use the writing system of the Phoenicians at this /&2 2Xt HZE AlEat7| AEen 2 =AE 3
time. They began constructing larger cities and trading with 7] AlEfstn 0|2 2Yat= ChAl mst7| AIRRgICE 1
their neighbors again. Over the next 300 years, their CHE 30010l A 2Eo| RUR Al%eiM UXel 2
civilization continued to rise, and their dark age was forgotten. T 2E AdiE Wit

ofells X229 =g $2E& A 28 2Foict. XI20M 528 IS &t SYE M I HEisio] QURE AR,
XI20 HAIZIX] @U7Lt ZR3IXA] 42 W82 AR ZH=|X| gb=Ch

az|Ao ¢4 Al 7|#T 1100H0|A 7|3 900HSt 0|0fT! 2| HY Al7|E 7t2lZict,

(A) L2 1o 2YEO0| Y= AHE FUAXIY, 22|A= UE AlCHOM HoH2 #ix] LH2X] R34ct

(B) 12|A0| Q% Althi= 0l7U| SU0| ALV AlRIEI0] 5 XIFal 2U0| 25 AWLC)
C) AMURIES 7I1EE 2o|U, 2 F29 UHEE AUAUXIY TJ2|A0] A= AlcHol| Chalf 2Apobl 2 UAULCL,
(D) 2214 4% Alth= WHO| @1, 2177} BASIUE Al7|2 SAX(0IZ)
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(E) 22 B71E0| 12lA H7| SO 277} tiEXo2 Ho{icts A8 YAletn &
(F) J2|AE HL|Z[0te| RS2 CHA| BHYSH 4 UAULCE

MY | B tf2t 29) LIBR Qs &2 Zo|ch (D)= o2t 39| LIBE 29t &2 Aot (Fe H2lE s &2 Zo|ct
2 The Energy Budget OflLX] X

The Earth has three major naturally occurring energy XFe oMoz Aoixl= M 7tx|el 8 radiation %A}
sources: solar radiation, tidal energy caused by the moon's OIUAXIRE ZH=Ch Z, EHY TA, aligof ot el o tidal z49|
gravitational pull on the oceans, and internal heating caused 200 Qo WMEHs x4 04X T2|T iRR X1 gravitational Zaio|
mostly by the radioactive decay of metals deep inside the L5t HE oA Uojuls 349 WAl Sl U pull Foigd, oiat
Earth. Of these three sources, solar radiation accounts for dt= W50l azdolct o Al 7Kl ORI F0iA radioactive Watsol
99.97% of all the energy available on Earth. In fact, the EHQ MOl XTI 0|8 7Hsdt RE ofdx|Ql decay ®3i
amount of energy contributed by tidal action and internal 99.97%® AX|SHH, AMA =4 Of4X|2} LH5 0 o8t acaount for ~ i AR
heating is less than the annual fluctuation in solar radiation. OlLiXlE ENY Mo 12t MEOIE D|X|X| R8ict & Hustutpn,
The total amount of incoming energy and the amount of 25l OlUXIS F2int ABEZLL RFE2 WE EI ofl
energy either used or emitted into space are roughly equal. Hx|el E2t2 719 Zict 0l2{8t o x|e 7t E of
This balance is called the energy budget. HX| X2t i),

Of all the solar energy that reaches the Earth, 6% is X0 EHEHs BE Y Ul F 6% AS reflect wiAtoict
reflected back into space by the upper atmosphere. Another L7104 Qs RFEZ HIAIECE d2|1 20%E 7E A5 immediately =]
20% is reflected by the tops of clouds, and 4% is reflected S0 Ofelf MIAIEID] A% X|BPIOZHIE| HHAEI), Of atmospheric 72|

2 AP0 =96k ey olLfX|e] 30%7t HAl 25
'30}"9 ojo|gict, LIHX| 70% S0ilM 19%= th7]

from the surface. This means that 30% of all the solar energy
reaching the Earth immediately escapes back into space. Out

W orr

of the remaining 70%, 19% is absorbed into the atmosphere off o3l FE4-EcH3%s FEO] o, 16%= 7] F29
(3% by clouds and 16% by atmospheric gases and dust). JtAaet Hxlof olaff FEICH, Ol BE EHY OIUX|
That means that 51% of all solar energy is absorbed by & 51%7t A9 ofz] ez S4EE 2olgict
ground sources.
The 70% of the solar energy that is absorbed by the X170 E4ElE Y ofux|el 70%E 23S continuously 74
Earth must also eventually be released into space, or the 2 QF2 WET|ojojot Sict, WXl e X129 7| evaporation &t
temperature of the Earth would continuously rise. This energy &2 Zi%aiA A&t 200t 0] OHX|= ZHI=AE
is released through indirect radiation. All ground heat is ol Wasl=d, Xlde RE U2 F3HeE =
eventually radiated back into the atmosphere, where it ChAl IEEID], 7H7|M CHA| SF2 WEEICH Xy 2t
eventually radiates back into space. Indirect ground radiation HEAE M SAI0] HA TIMECH X|E7F ESUE B
happens through three processes. The surface radiates 21% ¢ olHxIC| 21%E o] HElE EFH W&ol 23%=

of the solar energy it absorbs directly as heat. Another 23% is ~ Al#+9 SUE Loff ti7]2 HEECL LA 7%= X
transferred back into the atmosphere through the evaporation ~ 210[ A38! 5§20 ZU[E JHAZ Q1A 207t Bl2lCh
of surface water. The remaining 7% is lost as the ground

heats the air near the surface.

This complex balance of incoming and outgoing ole} Z0| E4&E1 YEHs SFYE oHxQ reflectivity A2
energy is controlled by a number of factors. One such factor DU of2f 71X 290 olsf EMEICL 28t 0l deforestation &2 i
is the reflectivity of different surface materials. For example, % slite of2f x| @0l BtA2iolct 71y &2 notably 4|
ice reflects about 35% of solar energy, while forests only 35%0| EfY OfLIX|E HEAfGHE #ID1 42 5%AE UM absorption £

re

reflect 5%. Therefore, environmental changes such as the Ch J2{eg Yate| sigolut 43 ”‘IHQ} 2 &y

melting of glaciers and deforestation can affect the Earth’s 9| #iit= X|20| of4X| X|0f HEE OIA £ ACh
energy budget. In addition, gases in the atmosphere, most EB Czof Us AT, 53| O|LBEAE EHY0H
notably carbon dioxide, play an important role in the X9 E40f 28 AR oiol, ol2{t tA9l £X|
absorption of solar energy, so changes in their levels affect £t ofLHX| X|0f BEE ECL

the energy budget as well.
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Chapter 3, Reading to Learn

3 Working Memory

The development of the first computers in the 1960s
had important influences on psychology. As computers
became more advanced and began to “think” in more
complex ways, psychologists began to make a comparison
between the workings of computers and the workings of the
human brain, Many of these comparisons have turned out to
be wrong; the human brain is quite different from a computer.
But the comparison between human memory and computer
memory has stood up to rigorous testing.

A computer has two forms of memory. Its hard drive
stores all the information in the computer over long periods of
time. lts RAM (Random Access Memory) stores the files that
the computer is actually using at that time. Once the
computer stops using a file, it is “forgotten” by its RAM
memory and returned to the hard drive. The human brain
works in a similar way. Psychologists call our “hard drive”
leng-term memory, and our “RAM” working memory.

Working memory serves a number of functions. This
is where new information is stored before it is processed into
Jong-term memory. Working memory also allows us to call up
information from our Jong-term memory when we need to use
it. For example, a person's address is stored in his or her
long-term memory, but it is called up to working memory
when that person fills out an envelope at the post office.
Working memory also allows us to integrate old information
with new information. If a person studied sociology several
years ago, all that information would be in long-term memory.
If that same person takes a new sociology class, some of that
old information will be called up to working memory, so
connections can be made between the new and the old
information.

With so many important jobs to do, working memory
plays a vital role in our intelligence. Just as a computer's
performance is partially limited by its RAM capacity
(computers with too little RAM cannot run larger, more
complex programs), so too our ability to process and handle
information is partially determined by our working memory. A
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person who can store more pieces of information in working
memory can work with more information at one time. They
can also make a greater number of connections between
new and old information. Therefore, a higher capacity for
working memory boosts human mental performance just as
more RAM does for a computer.

ofgli= X129 = $E2& WA 2%t 2Fo[ct. XI20M S8 WSS Tast
K20l MAI=IX] LA SRS 2 B2 QotRol ZE=|X| ed=Ct.

Q1zte| 7|94E AZX|0f H2{Ach

HRlEXIE2 HRE 7|AYx|e =0t

Alo] of 912 HEE JHXD HE 4+ len|, £ 0|
2 A2 2ol et MR H2E o ol PAHAl
Z 4 Qo) wetM, o 2 839 &Y 0|

REOl O2{% QiZte] Hi UEE S7HA7I= Holck

B2 M i MEfaio] ARE AGSAI2.

(A) HFEIQ QIZtol 7|02 U2 wAloz AREX|TH Q17te| Fh|o| OHE BEE iR AFEQ i ci2c)
(B) HRE| 7(4&tx|Q} ©17te| 71200iA 71E QA H2 RAMD} 84 7|2j0] SAIMo|Ct,

(C) $A 7242 MEE (1R AIRED, 27| 7012 HE® KNAsl=0 AIREC]

(D) B4 7|92 Q1710 MRS FHT SE5I7LL, of Mol WY FHE S&E o) Wexjolt,

(E) &y 7122 Y28 xi2l6l= 7Is0| UA0| X5t 2

(F) 2izto] HRHESE AUAZI= A2 #d 7199 71y 3t 7Is0|ct

3“‘5 | (B)= QIZtel &ty 7|2int HFES| RAM HI=22[7t fFARSICH=S

ot F7| 71249] 7|50 chal 7|&dt thet 38 2tEt Aoict, (B)= #y 719

2t a7 o8t Zolct,

4 Vestigial Organs

Vestigial organs are parts of the body which serve no

apparent purpose. They are essentially evolutionary leftovers.

At some point, they served a purpose in the ancestors of an
animal, but as the animal evolved into a new species, that
function became unnecessary. Vestigial organs are often
small in size and hidden within the body. A study of the
human body reveals a number of such organs.

The appendix is a small organ attached to the large
intestine. It serves no purpose in the human body, as is
proven by the fact that, very rarely, people are born without
an appendix and lead normal, healthy lives. In fact, the only
effect the appendix has on the body is negative, since it can
sometimes become infected and require surgery. The
appendix is thought to be the remnant of an organ in some
plant-eating mammals that allows them to digest hard plant
matter such as bark. According to this theory, as our
ancestors slowly evolved and their diet changed, this organ
was no longer necessary. It slowly decreased in size and
ceased to serve any purpose. The coccyx, or tailbone as it is
more commonly known, is another vestigial organ in humans.
The tailbone is located at the bottom of the spine. As its
name implies, it resembles the beginning of a tail. Scientists
suspect that this is what remains of the tail our ancestors lost
as they slowly evolved from other species of monkeys.

Humans also have vestigial reflexes. Like vestigial
organs, these are reflexes that no longer serve any useful
purpose. One good example would be goose bumps, the little
bumps that appear on the skin when one is cold or
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frightened. In animals that have fur, this reflex serves two
purposes. First, it causes the fur to rise, making the animal
appear larger and more intimidating. Animals use this reflex
to scare off potential attackers, as a cat does by raising its fur
when it sees a dog. The other function is to raise the fur to
create multiple Jayers of fur during cold weather, thus keeping
the animal warm. Since humans have lost their fur through
evolution and only have thin hairs on their legs and arms, this
reflex no longer serves any useful purpose,

Vestigial organs, and to a lesser extent vestigial
reflexes, are important to science. First, they provide some of
the most definitive proof for the theory of evolution, It would
be hard to explain the presence of vestigial organs in animals
without resorting to the theory of evolution. Another important
use in science is that they allow scientists to discover which
animals once had the same evolutionary ancestors. For
example, the presence of the appendix and the tailbone in
both humans and apes strongly suggests we share the same
evolutionary origin, Whales have small vestigial leg bones
which link them to land mammals such as cows and rhinos.
Thus, vestigial organs provide important clues to
understanding the chain of evolution,
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9. Schematic Table

Sample Question

p70

Separation of Powers

One of the central ideas behind the United States
government is the separation of powers, All powers of the
ceniral government are divided among three co-equal
departments — the executive, the legislative, and the
judiciary. The idea of dividing the powers of the government
like this was to ensure that no one body could take control
and override the will of the people. For the founding fathers of
the United States, protecting America from tyranny was one
of the most important goals.

(®)The executive branch is headed by the President of
the United Stales. ®Today, the President’s power has grown
much from what it was when America was first founded. For
example, America’s first President had only four Cabinet
departments -— State, Treasury, War, and Justice. Today,
there are 15 departments and over 50 major agencies.

) The legislative branch of government is the
Congress. This is the part of government responsible for
making the laws of the Jand. (¥ The American Congress is
divided into two parts — the House of Representatives and
the Senate, The House of Representatives has 435 members
who are elected on the basis of population, The Senate has
100 members, 2 per state regardless of state size, Together,
these two bodies balance the will of the majority with the
needs of individual states.

The judicial branch of the United States government
is the Supreme Court, ®)There are nine members of the
Supreme Court, including the Chief Justice. The Supreme
Court is the only one of the three branches that is not directly
elected. Instead, the President nominates a person to the
court and the Senate confirms the nomination. Once
appointed, Supreme Court justices can serve for life.
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Basic Drill

B 1. Australopithecus: {C), (D)

Homo erectus: (A), (B), {F)

2. Westem Christians: (C), {F) Eastern Christians: (A}, (D), (E)

3. Ancient Greek Theater: (A), (D), (E) Elizabethan Theater: (B), {F)

4. Associative Learning: {B), (D) Imitative Learning: (C), {E) Both: {A)

1. The Bone Record of Human Ancestors

Archaeologists and anthropologists interested in
tracing the evolution of the human species must rely largely
on what is commonly called the bone record. The bone
record is the collection of fossilized bones gathered from
different sites. By dating these bones and placing them in
chronological order, scientists can trace both the evolution
and movement of the human species.

The first bones in the bone record belong to a
species named Australopithecus. Australopithecus first
emerged about 4.4 million years ago, and is the first human
ancestor to definitively diverge from the ape species, The
primary distinction between apes and Australopithecus is that
Australopithecus was a fully bipedal creature; it walked in an
upright manner on two feet. While some apes are able to
stand upright, they only do so for short periods of time. The
brain of Australopithecus was only about 35% of the size of a
modern human's, and its intelligence was probably not much
higher than a chimpanzee's, Australopithecus was also much
smaller than modern humans. Typical heights for the species
were about 1.2 to 1.4 meters, (©'with males being significantly
larger than females. Australopithecus did not make tools, but
it did use rocks and sticks to reach for food, to crush nuts,
and for other purposes. (®'Because of its small size and tack
of weapons for defense, Australopithecus was a common
prey for lions and the other predators of western and
southern Africa, where it lived.

The bones of Australopithecus begin to disappear
from the bone record around 1.8 million years ago, when the
species was quickly replaced by the more advanced Homo
erectus, Homo erectus was a much more “human” species.
[t stood at around 1.75 meters, about the same height as
the average modern human. its brain was about 75% of the
size of a modern human's, and ®this larger brain size
allowed it to fashion a number of stone tools and weapons,
With its larger size and new weapons, Homo erectus quickly
went from being hunted to being the hunter. Homo erectus
was a far more successful species than Australopithecus,
and spread from Africa into southern Europe and Asia. Homo
erectus still was not fully human, however. The structure of its
vocal cords suggests that it was incapable of forming speech
and was limited to grunts and growls for communication.
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2 The Split of the Christian Church 7|50 w3l 2

The division of the Christian churches has its roots in
the division of the Roman Empire. ©The Christians in the
Latin-speaking Western Empire slowly began to drift apart
from the Greek-speaking Christians of the Eastern Empire.
While the gaps between these two groups steadily grew over
the next 700 years, they were still technically members of the
same Christian faith. In 1054, however, the Christian church
was irrevocably split into the Western Catholic Church and
the Eastern Orthodox Church.

The causes for this split were numerous. Certainly,
the language barrier between the two churches played a
major role, but there were other, more decisive factors in the
breakup of the Christian church. The issue of the power of
the Pope was one such issue. The early Christian church was
ruled by 5 prelates, or church fathers. These prelates were
stationed in the five most prominent cities of the Roman
world, with the Roman prelate receiving the most honor. In
the early church, while the Roman prelate had been entitled
to a greater amount of the respect, all 5 prelates wielded the
same amount of power within the church. *-® As the
divisions between eastern and western Christians grew, the
Roman prelate began to claim authority over his four eastern
colleagues. The eastern prelates rejected the supremacy of
the Roman Pope, and this was the first major source of
tension within the church.

The other factor leading to the Great Schism of 1054
was a more complex issue of religious belief. Since the
earliest days of the church, people had debated the exact
nature of Christ. Was Christ a man, or was he a god? If he
was a god, was he the equal of his father, or was he a lesser
god? To solve such difficult questions, the Christians had
developed a complex belief called the Trinity. (®* (A The idea
of the Trinity maintained that the three divine beings
mentioned in the Bible — the Father, the Son (Christ), and
the Holy Spirit — were in fact different aspects of the same
God. They were at once divided and the same. The Western
church, under the guidance of the Pope, had explicitly stated
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this to be true. The Eastern prelates, however, were not as
vocal on the matter. They preferred to leave their beliefs
unstated. These two differences ultimately led to the split of
the Christian church in 1054.
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3 Ancient Greek and Elizabethan Theater

The two most famous and most productive periods in
the history of Western theater were the periods of ancient
Greek theater and Elizabethan theater. (' The performance of
Greek plays grew out of religious ceremonies, in which the
tales of legendary heroes were sung to the gods. The Greek
plays were likewise dedicated to the gods, most specifically
to Dionysus.

(®Playwriting in ancient Greece was a highly
honorable profession. The best playwrights of the day were
recognized as leading citizens. Their efforts were supported
by wealthy nobles. This was necessary because their plays
were only performed once and admission was free, since
they were performed as part of a religious festival. The plays
were performed in huge, open air amphitheaters. ¥ These
large constructions, which could hold tens of thousands of
people, were the first buildings specifically constructed to
amplify sound. Making sure the actors could be heard was a
major challenge in Greek theater. In addition to the design of
the amphitheaters, the Greeks used a chorus in their plays.
The chorus was a group of actors whose only job was to
narrate the action in the play. The chorus spoke in unison, so
their voices gained the strength of numbers. The Greeks also
simplified the action on stage so that the audience could
focus on only one or two people at a time. Aside from the
chorus, Greek plays only used three actors, and all three
actors were rarely on stage at the same time.

Elizabethan theater is most closely associated with
the plays of William Shakespeare, but there were a great
number of excellent English playwrights at this time. Queen
Elizabeth loved the theater, and with her support, theaters
began to appear in nearly every major city. While theater
enjoyed widespread popularity, both with the queen and with
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the general public, it was strongly condemned by the church.
BIPlays, even the most serious ones, often included highly
sexual jokes to entertain the less educated members of the
audience. Elizabethan theater was also quite violent. The
ancient Greeks never included fight scenes in their plays; any
violence in the story took place offstage. Elizabethan theater,
however, included elaborate swordfights, Many of the
changes that had occurred in the theater were the result of
economics. FUnlike the plays of the Greeks, plays during the
Elizabethan period were performed for profit, and so the
playwrights had a definite interest in giving the public what it
wanted in their plays.
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4 Associative and Imitative Learning

‘Most animal species are capable of at least some
fevel of learning. Animal learning mechanisms appear in large
part to be quite similar to the learning mechanisms of human
infants., WWhile explicit Instruction is nearly impossible, most
animals are capable of learning through association and
imitation,

In associative learning, the animal begins to
assoclate a particular action with a particular outcome, ®The
most famous example of this is that of Pavlov's dogs. In
Pavlov's famous experiment, his dogs began to associate the
ringing of a bell with the result of being fed. In time, they
 began to get excited merely by the ringing of the bell, even if
they weren't fed, This kind of learning is common in the wild.
For example, a bear that breaks into a beehive to get the
honey may receive many painful stings. If this happens
several times, the bear may begin to associate beehives with
pain and begin to avoid them. Another example comes from
the istand of Koshima, where Japanese scientists were
studying macaques, a species of monkey. The scientists left
potatoes on the beach for the monkeys each morning.
Eventually the monkeys began to associate the action of
going to the beach (which they didn't do before} with the
finding of food. Now the macaques on Koshima walk down to
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the beach each morning.

Another type of learning common in animals is
imitative learning. ®*&Unlike associative learning, imitative
learning does not rely on the animal's personal experience.
Imitative learning may occur simply by watching others. After
the macaques on Koshima learned to walk fo the beach for
food, they saw one macaque washing her potatoes in the
ocean before eating them. Slowly the other macaques began
to imitate her behavior, and now all the macaques on the
island wash their potatoes before eating them. The
macaques have also developed a taste for salt and even dip
their potatoes into the water between bites. The macaques
also picked up a number of new behaviors from imitating
individuals in their species. The macaques now go down to
the beach to splash and swim in the ocean on especially hot
days. They were not rewarded for this behavior by the
sclentists, so they could not have possibly learned this
through associative learning. The only explanation is that
they saw one of their members splashing in the water and
learned from his example that splashing in the water helps to
cool theilr bodies down. (“¥Thus, imitative learning is thought
to be an important mechanism in the development of new
behaviors in a species.
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Reading Practice @

e 1. (D) 2.(B) 3.(C) 4.(C)

Social Acculturation

Social acculturation is the process through which
immigrants or minority groups adapt and eventually integrate
into the larger or dominant culture of their society. The
standard model for social acculturation was first proposed by
Kalvero Oberg in 1954. Oberg described social acculturation
as a four-step process: euphoria, frustration, negotiation, and
assimilation. The euphoric stage typically only lasts for several
weeks. In this stage, nearly everything about the new culture is
seen in a positive light. The euphoria that people often feel in
this stage is strongly related to a sense of novelty. New
experiences are often greeted with enthusiasm, and the first
few weeks in a new culture are typically nothing but a string of
novel experiences.

Once the initial period of novelty has worn off,
immigrants often experience a period of frustration. Immigrants
must relearn most of the skills that are needed in everyday life.
Language is obviously the greatest part of this process, but
even in situations where the immigrant is fluent in the new
language, a learning curve still exists. Immigrants are typically
unaware of, or at least not totally familiar with, the cultural
practices of their new society. They may lack knowledge that is
considered common sense in the new culture, and this can
make even simple tasks such as going to the doctor more
difficult. 'Individuals in this stage often express their frustration
by finding fault with the society around them and treating their
mother culture with feelings of nostalgia. They may be
reluctant or unwilling to take part in the new culture and may
seek to close themselves off from it as much as possible.

2The phase of frustration can vary greatly for different
people because they can have very different personalities.
Indeed, some never progress beyond this stage. Eventually,
however, most people enter the stage of negotiation, in which
they learn to adapt and deal with the problems that they
experience in the new society. *Slowly, they become more
familiar with the culture and more proficient at social tasks.
There may be some temporary slippage back into the
frustration stage when they are confronted with a particularly
challenging social situation, but for the most part, immigrants
tend to continue to make forward progress once they have
entered this stage.

In the final phase, assimilation, the immigrants become
fully integrated into their new culture, to the point where they
can be seen as typical members of that society. Assimilation
can take an extremely long time, and may not even occur in
the lifetime of first generation immigrants. *In many cases it is
only the children of immigrants, who have been born in that
culture, who can be said to have truly assimilated.
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3| 1.(C) 2.(B) 3.(B) 4. @

Tikopia and Easter Island Societies

The challenges faced by the Easter Island and Tikopia
societies were some of the most extreme that have confronted
any society in the history of human civilization. 5% Located on
small, isolated islands, as both societies were, nearly every
social pressure, from resource allocation to population control,
was exacerbated by their isolation. Yet despite facing similar
environmental pressures, the Tikopia have survived for nearly
3,000 years, while the Easter Island society completely failed
in the late 1500s. The answer to the different fates of these two
societies lies primarily in their management of resources.

While Tikopia society has a very high population
density, its total population is small enough that all members of
the society know each other personally. (° The Tikopia have a
powerful sense of the common good of their society, and all
decisions are considered in respect to how they will affect the
society as a whole. In addition, the Tikopia have long
understood that their island simply cannot support a larger
population, and have important cultural taboos designed to
ensure population stability. The Tikopia feel it is immoral to
have large families, and practice extensive family planning,
even resorting to infanticide in earlier times.

€ The Tikopia also have strict rules designed to
prevent the overexploitation of their limited resources. If a
person wishes to catch or eat fish, he or she must first seek the
permission of the chief to prevent the depletion of fish stocks.
Land resources are just as tightly controlled. F] A survey of
the plants on Tikopia will reveal that nearly every plant is
utilized by the islanders in some way. [ *The trees on the
island all produce edible fruit and have been cultured in such a
way to replicate the natural tree cover of the rainforest,
creating an extremely efficient and environmentally friendly
agricultural system. [B] In fact, this system is so advanced
and environmentally sound that modern day ecologists
are seeking to replicate it in other parts of the world.

Easter Island society, in contrast, is a lesson in
overexploitation, poor resource planning, and negligent
environmental practices that eventually doomed the society.
B)Easter Island society was a typical Polynesian culture in
that it had an elite, royal class of chiefs who lived far above the
standards of the rest of society. >* Enormous amounts of
manpower went into meeting the needs of the chiefs, and first
among those needs was the construction of moai, the giant
stone heads for which Easter Island is now famous. Moai were
built essentially as a form of competition between rival chiefs,
with larger moai signifying greater power. Monument
construction required cutting down large numbers of trees to
transport and lift the huge stone blocks. Trees were also
heavily harvested for the construction of canoes, and for use
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Thomas Malthus and Population Control

Thomas Malthus was a 19" century British scholar who
did influential work in the field of demography, the mathematical
study of populations. His most famous work, An Essay on the
Principles of Population, has influenced countless scientists
since its first publication. In this essay, Malthus argued that
population growth would always exceed man's ability to
produce enough food and other goods to support the
population. He believed that population would always grow to
the farthest limits of subsistence, but that destructive forces
such as war or famine would keep it from growing any farther.
Malthus argued that this phenomenon was responsible for
the high rate of poverty during his time, since a limited food
supply had to continually provide for a growing population. If
population were in line with production, however, then society
as a whole would experience greater well-being.

To this end, Malthus argued for population control as
a means of righting the balance between population growth
and food supply. In Principles of Population, he stated that
natural forms of population control often worked, to a degree.
Human vice, or moral weakness, whether in the form of
violent crime or life-threatening habits such as alcoholism,
would often be enough to do the unpleasant job of keeping
the population from growing beyond the point of subsistence.
However, if this failed, then the consequences would become
far worse. Widespread famine, deadly diseases, and even
plagues would then step in to decrease the population. 1The
conditions of overpopulation and the spread of poverty and
poor living conditions would be such that these forces would
occur quite naturally. 2Malthus went so far as to argue that
the Black Death of the Middle Ages was a plague brought on
by an unsafe surge in the European population.

To an extent, Malthus believed that these tragedies
could be avoided if man were to conduct his own sort of
population control. He had a number of suggestions for how
societies could control their population to avoid famine or
plague. One of them was the teaching of moral restraint in
regard to sexual activity. In his day, it was believed that
producing many children made a nation strong, and that it
should be allowed to go on unchecked. @Malthus argued
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Pastoralism and Horticulture

Scientists believe that the earliest agrarian societies
practiced what is known as mixed farming, raising both plants
and animals for food and other essential products. As
civilizations grew more populous, the need for crops and meat
increased dramatically. Over time, the theory goes, the
demands of managing both of these practices became too
great, and they split into two specialized types of agriculture:
pastoralism and horticulture.

Pastoral farming is an area of agriculture that consists
of raising and breeding livestock such as cattle, sheep, or
goats. Pastoral societies are known to inhabit less fertile
lands, since historically the most fertile lands were reserved
for growing crops. In these outlands, the herds feed on forage
like grass and different types of brush. 'Such resources are
unusable to humans, but they are still more than adequate
for nourishing livestock, from which farmers cultivate meat,
milk, hides, wool, and other important staples of life.
However, since the land used by pastoralists is of relatively
poor quality, pastoral farming is often associated with
nomadism, or moving from place to place in search of better
resources. [El When important resources like grass or water
are used up in one area, as often happens, farmers move
their herds to areas with new sources of food and water.
4They often have a range of pastures to which they can move
their herds, often spanning areas of hundreds of miles. [8]
This allows farmers to rotate their herds to new grazing
lands on at least a seasonal basis.

2By contrast, societies based on horticulture are
generally stationary, as they must always be near the crops
that sustain them. 3*However, some early horticultural
societies did migrate with the seasons, farming crops in two
different locations according to what type of plants the soil
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and climate of each place could support. Otherwise, societies
that rely on horticulture for subsistence are among the most
stable. In some areas, farmlands are not readily available,
and must instead be created. *® The most common method
for clearing farmland is fire, by which forests and grasslands
can be quickly cleared. In addition, fires help to make
farmland more fertile by putting more nutrients into the soil.
¥B)Farmers may also move certain crops to different fields
each year, a practice known as crop rotation, to keep the soil
healthy. € The crops can be consumed, traded, or even used
to pay taxes or marriage dowries, depending upon the culture.

A common assumption is that pastoral and
horticultural societies are self-sufficient and cultivate their
food sources only for their own consumption. However, there
is a long-standing historical relationship between pastoralist
societies and those that practice exclusive horticulture. This
relationship is based on the trading of plants and livestock
products, providing each party with the resource they lack. A
horticultural society requires sources of protein to supplement
its vegetables and fruits, while pastoralists trade for the
vitamins and nutrients of plants, which their meat lacks.
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Slums of the Industrial Revolution At S A|7(2f gIgIZ}

During the Industrial Revolution, England's towns and At} &4 ShA| Cf g8 4 |o| 7|2t F2f F=Y transform &pA|7|Ct
villages were transformed over just a few decades into major S of ol OIRES F2 MYS FAXZ HIYUCh filthy cizig
industrial centers. Factories were built in towns such as OHEAE{S} HRSH 22 OtR0l= B2 H2Y 8ol
Manchester and Birmingham due to their access to shipping glojof REE0| SoiAlm, 012 BHES BE =53
routes, and these factories required a great deal of workers. S R gct of7|M USH AIES e AT AU
1These were often people whose former trades had been 21E 70204 EfSH7|T U 0| U ASUS MG
taken over by machines, leaving them out of work and UBIE AIZIEQ! A7t YUCH 49 AFO| 48 3
desperate for income. While the upper-class factory owners ARFF0| TA| 0| CHX{E0] AUT B LFX}
lived in \arge houses outside the city, the workers generally S8 =2E AUF ZHQ TA| A9 @A ofmtE0 2
lived together in filthy apartment houses at the city's center, Of MOICH BE ARFES BE SlA ZA[ E M2
near their places of work. Factory owners would often set up gi=r, 0] SAl 70| s OHUE HBI A2EFH,

“company towns”: sections of the city in which the apartment e 25 I ARFO ARUCL =SAHE0| HAU
buildings, grocery stores, and schools were all owned by the G E0/2 E2 ICHZ CHAl TMILE AZE 712{9| HE
factory owners. Whatever money the workers were able to 2 3% ARF0H XlEsl= Ho| HUC

earn was often paid right back to the factory owners in the

form of rent and food bills.

1Because of the massive influx of workers moving AZ &M LEXE0| RFEE MY SHAE massive Ci#e)
from the country into the industrial centers, tenements went SoUsIt B A BAX HOIM 0 =BAEE & influx 2%
up all over the industrial centers to house workers, but the 2517 Y8t FHE HEE0| SOLXIS 2 HFEX} tenement &4
residents there faced squalid living conditions. ?The houses E2 BT A8 2o xoisiol gt EES MR squalid x[x{zat
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often had to share the same toilet facilities as well. The St EHEA AIME B Mot B m= Z3ch 03
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growth of such tenements was such that it put a special strain
on the cities' water and sewage systems, so that it was not
uncommon for sewage to be running into the streets and the
yards of the tenement houses. Given these living conditions,
it is not surprising that M disease sprang up quickly in these
areas due to sewage problems and contaminated water, and
@spread rapidly from one person to another due to the close
proximity in which everyone lived. Large numbers of workers
died from cholera and typhoid spread through bad water, as
well as smallpox.

Conditions did slowly improve throughout the 19*
century as the government intervened and introduced several
reforms. Parliament member Michael Thomas Sadler was a
major supporter of workers' rights, and authored the Sadler
Report in 1832 to show the government that factory owners
were engaging in terrible abuses of workers, including
women and children. In addition to reducing the average
workday and limiting child labor, Sadler worked to ensure that
factory owners provided their workers with decent living
conditions, as well as education for their children. Further
reforms limited the number of homes that could be built in a
specific area. The Public Health Act of 1875 forced towns to
pave and clean the roads, and a combination of gas lighting
and new police forces improved the safety conditions on the
streets. Closed, underground sewer systems were finally
built, and all water was filtered for purity. New regulations
also sought to help the poor and unemployed, providing soup
kitchens for those who could not afford to feed themselves.
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Memory

The exact workings of memory are still largely a
mystery to scientists. The study of memory includes both
psychology and neurology, as the storing of memories has
both mental and biological components. In the past few
decades, researchers have learned a great deal about how
memory works, most notably that the process of creating
memories can be separated into three stages or types:
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sensory memory, short-term memory, and long-term memory.
"™The first of these three, [SENSORMEmory), is by far the
most fleeting and insubstanttal of the three stages. Sensory
memory is different from what is usually thought of as
memory, in that it refers to the ability to retain important
information while ignoring everything else. In this way, it is
closely related to attention and concentration, "™When one is
focusing most of his or her attention on a specific task, for
instance, any stimulus not related to that task is unlikely to be
noticed, though {i may superficially be perceived, ¥ This
filter of sorts is very helpful in eliminating sounds or sights that
may distract from the task at hand, thereby increasing one's
ability to concentrate on what is most important at that
moment.

When pertinent information is allowed into one’s
consciousness, however, it becomes the domain of the short-
term memory. Short-term memory has been shown to have a
duration of just a few seconds to a few minutes, and is most
useful in quickly recalling information most relevant to specific
tasks, so for information to be successfully retrieved from the
short-term memory, it must be used within a very brief time
period, or else the memory will decay. One example is reading
a phone number from a phone book and then looking away to
dial the number on a phone. [ If a distraction comes in the
[middle of this process, it takes only seconds for the memory
of the phone number to disappear. I} One way that the
effectiveness of short-term memory can be increased is *by
sorting information into small clusters. [@ This involves
breaking down large amounts of information into small
parts that are easier to digest. In the example of the
telephone number, a person who tries to remember the
number in its entirety will more quickly forget it before dialing.
[8] However, if this same person memorizes the number in
groups of digits rather than a whole, then the memory is likely
to endure longer.

Long-term memory is much more complex, as it can
retain many decades worth of information, Long-term
memories may be very old, such as the recollection of a
childhood birthday party, or they may be recent, such as the
top story on the morning news. This represents two distinct
types of memories: episodic and semantic. Memories of
events such as a party are called episodic memories,
because they recall episodes from one's experience, Of
course, there are also memories that are not connected to
some specific time, place, or event. These are called
semantic memories, and can include a wide variety of factual
information such as the rules of grammar or the lyrics to
one's favorite song. Memories that are stored for the long
term can be one or the other, and are often some mixture of
the two as well, Distinctions between these two different
types of memories serve as a kind of filing system that allows
the brain to more easily recall individual memories.
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Adam Smith and The Wealth of Nations

In 1776, the same year America gained independence
from the British, philosopher Adam Smith wrote a book that
would 'earn him a permanent place in history, as well as the
litle of the “father of modern economics.” The book that made
him such an esteemed figure was The Wealth of Nations, in
which he outlined his theories on 2“political economy” — the
ways in which human behavior, market factors, government
regulation, and several other factors drive business and
commerce. Smith's work laid the foundation for the modern
study of economics, most notably the classical school of
economics, from which principles of capitalism and the free
market economy originated. More than an economist,
however, Smith had a keen interest in human nature, and it
was his study of the interaction of human nature with social
institutions that led to his groundbreaking work in economics.

At the age of 14, Smith began a long and intensive
study of philosophy at the University of Glasgow, in his home
country of Scotland, later moving to Oxford. Upon graduating,
he obtained his first job as a lecturer. It was through his
lectures that he gained much positive attention from both his
students and his contemporaries, eventually becoming a
professor of moral philosophy back at the University of
Glasgow. *It was in this subject that he published his first
book, The Theory of Moral Sentiments, which dealt mainly
with his ideas about human nature. He believed it was an
unchanging and universal characteristic of human beings that
could be used to predict the behavior of people within
societies. *Smith wrote of how humans seemed to possess
two different, seemingly contradictory tendencies: on one
hand, they are passionate beings driven by self-preservation;
on the other hand, they are rational beings with the ability to
discern right from wrong. These two opposing forces seemed
to regulate one another in human behavior, he said, since
passionate, self-interested beings were still capable of
establishing organized institutions for the betterment of all men.

The ideas put forth in The Theory of Moral Sentiments
would lay the groundwork for his study of political economy
later on. ®In fact, it can be said that The Wealth of Nations
was not its own separate economic treatise , but rather a
continuation of the philosophical writings of his earlier work.
Smith expanded on his idea of the duality of human nature to
examine the workings of the ideal society in terms of its
economy. According to his theory, the best society was one in
which its participants were dependent upon one another to
meet their economic needs. Smith envisioned what he called a
“system of perfect liberty,” in which the market was left
untouched by government institutions, and the terms of business
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were determined instead by “natural” forces. 7 '? Economic
factors like supply and demand would serve as an “invisible
hand” that could guide the markets toward prosperity without
any need for government regulation. [ For example,
producers and consumers would have to work together
to make sure goods were both bought and sold. This idea
would later become known as laissez-faire capitalism. [E]

Under these circumstances , Smith argued, people
can improve their own lot while also improving society.
This is because the capitalist system exploits the duality of
human nature, as discussed in his previous book. [B]
According to Smith's model, competition would become the
factor that balances man's selfish tendencies with his more
rational ones. @ Because individual producers would be
forced to compete with one another both for business and for
good labor, @ prices would be determined by what consumers
were willing and able to pay, and @wages determined by how
much workers are willing to sell their labor for, @ which would
help commerce. The combined effect would create a healthy
and robust economy driven both by consumers'’ freedom of
choice and by producers' desire to outcompete other
businesses to achieve unlimited wealth. '°In this way, self-
interest could actually work for the good of society on the
whole. Unfortunately, time proved Smith's theories somewhat
idealistic, as fierce competition would lead to such villainy as
the labor abuses of the Industrial Revolution just decades
later. '""However, despite the introduction of some government
regulation, the basic tenets of Smith's philosophy still
underpin the economic policies of most civilized nations today.
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BE 1.(B) 2.(D) 3. (D) 4.(B)

Autotrophs and Heterotrophs

One of the most fundamental distinctions that can be
made between various organisms is the method in which they
get the energy needed to survive. Some organisms combine
inorganic molecules to create simple sugars and
carbohydrates, which can later be broken down to produce
energy. Such organisms thus produce their own fuel, and for
this reason are known as autotrophs. Other organisms get their
fuel by consuming and digesting the organic molecules created
by autotrophs. These organisms are known as heterotrophs.

By simple reasoning, we know that autotrophic
organisms must have been the first forms of life to emerge on
the planet; hetertrophs simply could not have survived if there
were no autotrophs to provide the fuel they need. There are
two sub-categories of autotrophs, classified by the energy
source they rely on. The most familiar to us in the modern
world are photoautotrophs. ' These are organisms which utilize
the power of sunlight to combine inorganic molecules. All
plants, algae, and some forms of plankton are
photoautotrophs. These organisms form the base of the
world's food chain by synthesizing the organic molecules that
sustain nearly all other forms of life on earth.

As essential as photoautotrophs are to the modern
food chain, however, it is unlikely that they were the first forms
of life. That distinction most likely belongs to chemoautotrophs,
life forms that use chemical energy to synthesize organic
molecules. Today, chemoautotrophs are most commonly found
in extremely inhospitable environments, like near volcanic
vents at the bottom of the ocean, or in caves miles below the
surface of the earth. Billions of years ago, however, conditions
on the surface of the earth were much different, and
chemoautotrophs may have thrived in these harsh
environments.

As a general rule, heterotrophs are much more
advanced than autotrophs. Most heterotrophs have complex
anatomical structures including bones, muscles, central
nervous systems, and sense organs — all of which are entirely
absent from autotrophic organisms. Even single-celled
heterotrophs are generally more complex than their autotrophic
cousins. ‘This complexity is necessary because heterotrophs
must actively seek out food sources. Insects must be able to
crawl along the forest floor or fly to reach new sources of food.
Similarly, a tiger must be able to first sense its prey, and then
chase it down. Thus, the biological complexity of heterotrophs
evolved directly out of their need to seek out new food sources.
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3| 1.(B) 2. (A 3.(C) 4,

Viruses and Bacteria

Bacteria and viruses are often spoken of in similar
terms, especially in regard to their ability to cause disease.
However, beyond this common trait, the two differ in a number
of important ways. For instance, *® bacteria are living
organisms, and as such can survive independently of other
living things. Viruses, on the other hand, are inactive unless
they find their way into a living host, at which time they are
able to grow and reproduce.

One major difference between bacteria and viruses is
their composition. Bacteria are the simplest forms of life on
Earth, but are rather complex in their make-up when
compared to viruses. Like any cell, 'a bacterium is surrounded
by a protective wall, or membrane, that holds its contents
together. Inside the membrane is a bundle of DNA that carries
the bacterium’s genetic information. %€ Viruses are similar in
that they also contain genes in the form of either DNA or RNA,
though in far smaller quantities. In viruses, however, these
materials are contained not in a cell membrane, but in a
thinner outer coating of proteins.

Bacteria and viruses also differ greatly in their
methods of reproduction. Again, it is the bacterium’s status as
a single-celled living organism that sets it apart from the virus.
Bacteria reproduce asexually through cell division. @ Once
they grow to a certain size, @the DNA inside splits into two
identical structures, and slowly the cell breaks apart, @with
one group of DNA in each new cell. *® Reproduction of
bacteria is limited, however, to the nutrients available in the
environment. ¥MViruses, on the other hand, cannot reproduce
until they have latched onto a host. *® After a virus attaches
itself to a host cell, the virus works its way into the cell through
the membrane. As the virus’s protein shell dissolves, the
genetic information in the virus is released into the cell where it
can reproduce and spread. *Viruses will continue to reproduce
rapidly until the host's resources have been completely used
up, at which time they can simply find a new host.

Most types of bacteria are beneficial to humans,
and not all viruses carry disease, but both can be harmful
when they disrupt the normal functioning of the human
body. *Diseases caused by viruses range from the common
cold to HIV, and can be either temporary and relatively
harmless or life-long and potentially deadly. [E] While there is
no real cure for viral diseases, vaccines and antiviral drugs can
help. [® Vaccines introduce a very small portion of the virus
into the body, so that if a person does come in contact with the
virus, he or she is already immune to its effects. [8] Antiviral
drugs have only come into being in the last 20 years or so, and
work by halting the reproduction of the virus rather than killing it.
Bacterial infections are far easier to treat; antibiotic drugs work
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Chapter 5. General Biology

Mini Test 1 p 106

! 1.(©) 2.(0) 3.(B) 4.(0) 5.(C), (E), ()

Word POP-UP | 1. (b) 2.(e) 3.(d) 4. (a) 5. ()

Andreas Vesalius QI=R|otA HAM2|RA
The study of human anatomy would not be as 22 M YESIXIQ! ot=zfota Hid2|RAL & oy Siwl)

advanced as it is today without the contributions of early B0l SURUCHD, QUH| SHEES QsPAFY UTGIX| = bound‘ary oA
biologist Andreas Vesalius, whose work during the 16" g 2ot xjalel FRE A& 19 A= 16M7] PUFRUIL £33
century challenged several moral and social boundaries in of2) ST - A S0l SHGIRC, HARI9AL) '"‘f°:: l‘““’ s
pursuit of knowledge. Before Vesalius' research was QT Aot HEE7| M Q| SHEEE X|AI2 20t Al :;;:ectue,u:ﬁ;:
published, knowledge of human anatomy was no more o FE7| X|Aof ofEe] ARACH J7HES| mEPF HEt B mﬂb
advanced than it had been in late Roman times. Rules ot eiof chEt ol olatet Qlztel AIXIE asst fir:-hand —
imposed on scientific research by the Catholic church made it = 22 Zg0[2/2, 2%7| 20l MSAES x| of circulatory Am]—g
unlawful to dissect a human corpse, so scientists could not 0l & Yol YojLtn U= X|of chalf HEHo=z 23 sielston Q;
observe first-hand what goes on inside the human body. 8 4 QUolCt Hid2|RAE O/ HYE LlsiM HEL h
Vesalius would find a way around these laws to produce the 2 QA LHS eiRofl thEt 7|1FE "Bﬁhtﬂ a Foi
first accurate records of humans' internal anatomy, including, £ &8 =23t ool 2]89 X, e 2H &
among other things, 'the workings of the circulatory system, 0| At

as well as the structure of muscles and the human skeleton.

Vesalius began his career in science as a professor
at the University of Padua in Italy. He made an instant
impression on his students and his colleagues with his
unique teaching style, in which he used his own ?drawings of
human anatomy as visual aids for his students. These would
later become famous when he published them in his many
books on anatomy, though the graphic and often disturbing
nature of the images made him a controversial figure in his
time. Vesalius also broke new ground by being the first
professor to actually dissect the animals being studied. This
kind of work was usually reserved for laboratory assistants.
His passion for the subject simply would not allow him to
stand on the sidelines; @involvement in every aspect of
teaching and presenting anatomy was the only way in which
he wished to work.

During this time, he began to study the work of
another famous biologist, Galen, whose research from the
ancient Roman period had remained unquestioned for
centuries. *Like Vesalius, Galen was constrained by the
laws of his time, and gained his knowledge of anatomy from
the dissection of monkeys instead of humans. As such, he
generally assumed that the anatomy of a monkey was no
different than that of a human, which Vesalius believed led to
many misconceptions about human anatomy. It was these
misconceptions that Vesalius wished to correct in his own
research. Vesalius used his contacts in the legal system,
most notably a judge who was familiar with his work, to gain
the ability to legally dissect human bodies. The one condition
was that he only work on the bodies of convicted criminals. A
system was devised whereby Vesalius could obtain corpses
of executed prisoners from the local prison.

With the ability to dissect human bodies, Vesalius
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respectfully but firmly disproved many of Galen's ideas, for
example, the assertion that blood vessels originate in the
liver. His work proceeded at a rapid pace, and his writings on
human anatomy soon made up a volume-sized work, De
humanis corporis fabrica, which also included his many
detailed drawings and written versions of his famous
university lectures. Published in 1543, this work quickly
became the primary textbook for students of biology. The
accurate descriptions of each and every organ, bone,
muscle, and appendage of the human body made it the
premier source of anatomical knowledge for generations to
come. For his distinguished work, Vesalius was appointed
physician to Holy Roman Emperor Charles V.
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Chapter 5. General Biology

Mini Test 2 p 108
e | 1.(B) 2.(0) 3.(B) 4.3 5.(A), (C), (B)
Word POP-UP | 1.(¢) 2. (e) 3. (a) 4. (b) 5. (d)
Cell Structure MIZe| 2=
Cells are often called the building blocks of life, as MEE X|I74 2E dHC 7HY A2 JIsH building block of life

they are the smallest functional unit of all life on Earth. Some
life forms, like bacteria, consist of only one cell, while the
human body is estimated to contain over 100 trillion cells.
"While every cell is a mostly autonomous unit, cells can also
join with one another or work in cooperation to make up
extremely complex forms of life. Cells in mammals, birds, and
other animals can vary in size and shape, depending upon
their function or the organism in which they are found, but all
are composed of the same basic parts.

Every cell has a protective covering that holds together
its many parts and prevents interference from outside forces.
This is called the cell membrane, and may be thought of as the
skin of the cell. [} The cell membrane is selectively permeable
— 4this means that it can choose to let some materials pass
through it and to block other materials. ] In this way, the cell
is able to absorb the nutrients it needs without letting in
unnecessary or harmful elements. 2*) (®) Attached to the cell
membrane is the cytoskeleton, a rigid structure that helps the
cell maintain its shape. [ Like a human skeleton, the
cytoskeleton forms a defensive grid-like pattern around the cell
that holds the membrane in place and %® protects the internal
components of the cell. [B] The cytoskeleton may serve other
purposes as well: it may contain what are called flagella, small
hairs that help the cell move through external liquid.

Inside the cell membrane is a fluid called cytoplasm,
which surrounds and cushions all of the internal cell parts.
Located within the cytoplasm are organelles, small parts of the
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cell that serve specific functions to promote the cell's well-
being. What organs are to the human body, organelles are to
the cell. Of these several organelles, one of the most
significant is the mitochondrion. ?Mitochondria are often called
the power plants of the cell, as they produce the energy
needed by the cell. They do this by taking various nutrients
from the cytoplasm, which they use as their “fuel,” and mixing
them with oxygen in a process called cellular respiration. The
result is the creation of another substance, called ATP, which
provides the cell with ample energy to survive by regulating its
internal metabolism.

The most important part of the cell as a whole is the
nucleus, or the control center of the cell. Kept safe within the
nucleus is the genetic information that determines every
characteristic and trait of that cell. The nucleus is constructed
much like a smaller cell within the larger cell. It is protected by
a double-layered cell membrane that separates the material
inside from the cytoplasm floating around it. It also has its own
type of skeleton, called a nuclear lamina, which gives support
to the structure of the nucleus. The nucleus transmits genetic
information through pores in the membrane to other parts of
the cell to inform the formation, maintenance, and
reproduction of the cell as a whole. When the cell reproduces,
it is this important DNA that determines how all future cells will
look and function.
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Chapter 5. General Biology

even plants are largely dependent on natural biological rhythms ~ Ols AH| 7|5& ZZFsin M
that help regulate bodily functions and optimize an organism’s
ability to carry out vital tasks. Most organisms are subject to & §ict
what is called a circadian rhythm, a roughly 24-hour cycle that
is divided into periods of sleep and wakefulness. The circadian 71t e o ZAAI

internally, they are heavily influenced by environmental cues, ol Wat
most notably the difference between day and night. However,
circumstances do arise in which organisms lack the ability to
pick up on such cues or else the cues are altogether absent. In
such cases, circadian rhythms are regulated almost entirely by
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an “internal clock” that informs an organism'’s biological
processes. 'For the most part, though, circadian rhythms are

uniform and predictable across a vast array of species.

The circadian rhythm is controlled by a part of the

brain called the hypothalamus, which acts as a clearing house
for internal and external cues, collecting and interpreting them
and ultimately determining one’s sleep patterns. Sleep is
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induced naturally by a chemical called melatonin, and
melatonin production is directly associated with activity in the
hypothalamus. The retina of the eye contains special cells
that, when activated by light, send signals to the hypothalamus
that tell it whether the surroundings are light or dark. **The
hypothalamus sends this information on to the pineal gland,
also in the brain, which either produces or inhibits the
production of melatonin, depending on the information it
receives. *If the retina detects light, then the pineal gland halts
production of melatonin, and as the hormone cycles out of the
brain, wakefulness follows. The wavelength of the light
detected determines how severely melatonin is inhibited. SThe
opposite is true when night falls; the lack of light stimulates the
pineal gland to produce more melatonin in preparation for the
organism's coming sleep. Some other preparations include
lowering body temperature and blood pressure.

Humans and other animals follow this basic model
most of the time, but under unusual circumstances, this is not
always possible. @In the extreme northern and southern parts
of the world, @7 where the sun does not set for months at a
time, @the environmental cues that would generally control
the circadian rhythm are not always present. 8Studies have
produced mixed results in regard to how Arctic animals
respond to prolonged sunlight. Reindeer will display no
consistent rhythms for several months out of the year. This is
called a free-running rhythm and is regulated only by the
animal’'s awareness of its needs, like those for food and sleep.
When the day-night cycle does resume, the reindeer return to
a regular circadian rhythm. In another study, squirrels in
Alaska were found to follow a strict circadian rhythm year
round, despite constant sunlight or darkness. °The reason for
this is unknown, except that perhaps the sun’s position relative
to the horizon is enough of a cue to maintain a cycle.

While some organisms can successfully maintain a
free-running rhythm, it can be harmful for humans to do so.
'Not getting enough sleep at regular intervals can cause
hormones in the brain to become unbalanced. If a deficiency
of sleep continues for long enough, it may even result in
mental illness. By ignoring the circadian rhythm, one's waking
and sleeping schedule becomes out of sync with the biological
processes that occur during regular sleep, by which muscles
are regenerated, memories are stored, and a number of other
important processes are carried out. Missing out on any one of
these processes can have serious negative physical effects
like muscle loss and even heart failure. Sometimes a person’s
circadian rhythm can become inconsistent when he or she
travels a long distance across many different time zones.
This is commonly called “jet lag,” since it mostly applies to air
travel. [E] While the body is still accustomed to the rhythms it
established in the place of departure, it is suddenly faced with
new environmental cues. [ This can result in irregular sleep
patterns, fatigue, and mental exhaustion. [8] Over time,
however, the human body can adapt to the new cues if
effort is taken to follow them.
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Chapter 6 Physical Science & Technology

Intensive Drill 1
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3| 1. (B) 2.(B) 3. (D) 4.3

Isaac Newton

One of the most influential figures in modern history
was Isaac Newton, a British scholar whose work led to
breakthroughs in many different sciences, including
mathematics, astronomy, biology, and chemistry.
Surprisingly, for a man with such a brilliant mind, Newton
performed below average in his school years. 'He was
admitted to the prestigious Trinity College, but neglected
classes to work on his own private studies. When the school
closed because of an outbreak of the plague, Newton finally
had the time he needed to develop his many theories in math
and science. It is often said that Newton made some of his
most important discoveries within the year that followed,
which is why it is called his annus mirabilis, or “year of
miracles.” His discoveries were later recorded in his famous
book Philosophiae Naturalis Principia Mathematica, widely
considered the most important work of science in history.

The highlight of Newton's book was his three laws of
motion. 2The first law explained the force of inertia, stating
that an object will remain either still or moving at its same
speed and direction until acted upon by another force. For
example, a satellite moving through space will continue to
move at a constant speed and direction unless it encounters
an obstacle that alters its speed and direction. The second
law offers a way to calculate the force acting on an object by
multiplying the object's mass by the rate at which its speed
changes. In the third law, Newton states that every time a
force acts on an object, that object also exerts an equal force
in return. Take, for example, a man pushing a large rock up a
hill: the man exerts force on the rock to move it, while the
rock exerts an equal amount of force on the man.

These three simple rules laid the groundwork for

another of Newton's most famous theories, that of gravitation,

which also appears in the Principia. Newton theorized that
3. 0 gvery body with mass attracts other bodies with mass,
the attraction being stronger for greater masses and at
shorter distances. This attraction is of course the force of
gravity, and it is an illustration of his third law of motion, that
every force involves an opposite and equal force.

B Newton applied this theory to an important problem of his
day: why the planets move in circular orbits. [E] Newton
combined gravitation with his laws of motion to find the
solution. * The moon orbits the Earth, he theorized, because
it is held there by Earth's gravity. [@ However, the force
exerted back onto the Earth by the moon keeps it at a
distance. B
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Intensive Drill 2

p 120

| 1. (D) 2.(B) 3.(0) 4. (A

Spiral and Elliptical Galaxies

Galaxies are the most fundamental structures in the
universe. It is within galaxies that stars and planets are
formed, heavy elements such as carbon and oxygen are
synthesized and spread, and, in at least one case, intelligent
life has arisen. By Earth standards, all galaxies are
enormous, containing hundreds of millions of stars. There is,
however, a remarkable amount of variation observed in the
galaxies that inhabit our universe, both in terms of size and in
shape. Nevertheless, it is possible to place most of these
galaxies into one of a few broad categories.

€ The most numerous galaxies in the universe are
thought to be spiral galaxies, by some estimates making up
to 77% of all galaxies in the observable universe. Spiral
galaxies are so named because their stars are dispersed in a
thin, rotating disk with a center section that is somewhat
thicker. Extending from this central bulge are two spiral arms
composed primarily of interstellar dust and bright, young
stars. '?The flat shape of spiral galaxies is formed by their
high rotational speeds and the centrifugal force these create.
M The stars in a spiral galaxy all orbit on the same plane and
with roughly uniform speeds, which makes the structures of
these galaxies highly ordered and organized.

Spiral galaxies are thought to evolve naturally, and
B)it is believed that the first galaxies to form in the universe
were most likely spiral galaxies. This belief is supported by
the fact that @many spiral galaxies observed today contain
relatively heavy concentrations of star-forming regions,
(@suggesting that these galaxies are still in the earlier stages
of their evolution. In addition, spiral galaxies are generally
only found in relatively empty regions of space. This is
because the proximity of other galaxies nearby would create
gravitational interference and disrupt their delicate spirals.

Elliptical galaxies, in contrast to spiral galaxies, are
thought to only make up between 10-15% of the known
universe. These galaxies have a more disordered structure
than spiral galaxies, with their stars orbiting on many different
planes and at various velocities. %° Elliptical galaxies also
differ from spiral galaxies in that they contain relatively few
star-forming regions and almost no interstellar dust. Finally,
elliptical galaxies are generally some of the largest galaxies
found in the universe.

All of these differences can be attributed to one fact:
elliptical galaxies are formed by the collision of two galaxies.
As two galaxies merge in such a collision, gravitational
disruptions throw their stars into the chaotic orbits that
characterize elliptical galaxies. The merger of two smaller
galaxies also explains the exceptional size of elliptical
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Mini Test 1 p 122
e | 1.(C) 2.(B) 3.(D) 4.3 5. (A), (B), (D)
Word POP-UP | 1. (b) 2. (d) 3. (o) 4. (a)

Nuclear Power

Nuclear power is the subject of much controversy
around the world. Despite the fact that it is a clean and
efficient source of electricity, it comes with some very serious
risks. Today, there are over 400 nuclear power plants in
operation worldwide, and countries like France get as much
as 77 percent of their energy from this source. Few people
fully understand the mechanism that drives this energy
source. In many ways, it is similar to more traditional sources
such as coal-fired power plants. Both nuclear and coal-fired
plants rely on pressurized steam to drive electric generators.
The controversy surrounding nuclear power stems from how
this steam is produced — the process of nuclear fission.

The term nuclear fission refers simply to the splitting
of an atom. It occurs commonly in nature, albeit much more
slowly than in power plants, and is the reason we call certain
elements “radioactive.” In the case of power plants, the
substance that is used is uranium-235, which is unique
among the different types of uranium in that it can undergo
induced fission — nuclear fission that is created by people
under artificial conditions. An atom of uranium-235 releases a
great deal of energy when it absorbs a neutron from outside
itself. In less than a second, the neutron creates unstable
conditions within the atom that cause a very sudden reaction.
When the atom bursts apart, energy is released and heat is
created. In the presence of other uranium-235 atoms, the
particles released by the first fission cause fission in
surrounding atoms, creating a chain reaction that results in
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the release of massive amounts of energy. B 3Lt 7psar Al XA Aols ofLX| bolling point &= &
[E1 However, this is not the same energy that is £ 0l ollux|7} ofuict, ehzed HHEOl SE2 el evaporate Zwsict

used to power homes and businesses. %® The purpose of AE ddste ol ch 0| H2 XZY1ofl A= & let off LisILACH

the fission reactions is simply to create heat. [ This is used 2 BN M wEH SEAIZ|ID 5718 Wl hydroelectric 4-2{uzio|

to heat a store of water to its boiling point so that it rapidly ol aQIct, E] 0| 717t HIZ of|HX|e] ZIEst & generator %7

evaporates, letting off steam. [8] The steam is the real source S0, 2 WA oM U= 20| St AME, 2 ultimately Z3x0=

of the power, since, like the water in a hydroelectric dam, the SEHOZ UMM OUHX|E e Mol FH7| WM radiation WAl

force of its movement sets in motion a series of electric 7|1& 0| S20| 7tEAI717] Wi2olct, 7|7t YogE

generators that ultimately produce the plant's energy. *®After 0l 71 Y2718 AR 2o Host 232|E o

the electricity is produced, the steam goes through a cooling 2 &l 7|2 YEECE 07| B2 WTA Qto] o

phase and is released into the atmosphere by way of giant Ats BT Hdf HS6IK| 7] 20, o2 A2

2
x
0L
M
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concrete towers. The steam released from these cooling B70ls HES YWAKSO0| EO{UX| ULt

towers does not contain harmful radiation, as the water never

comes into contact with the radioactive materials in the plant. Moz QK|S Cf & Dapso| 7| SX| admittedly

A® Admittedly, nuclear power faces a big problem 0l of 2 2XIE op7|8ict R2ks0| X2 Mol QIgsh= diet 2ol
when it comes to the disposal of the spent uranium. Once the o Ol4 He gl =9, 0] RaHs2 BtEA| 07| =lof disposal 2, m7|
element is no longer useful for production, it must be thrown of=iztoll XME<lofof Sict a2|m WUHANM ARE radioactivity #WAls
away or stored somewhere, and though its radioactivity is DIAl HANS0| BOIE7IE SIXID feHES 01X diminish &oi&2 aict
diminished through use in the plant, it is still a dangerous Q|3iatn il°‘§1°' BEo|ct, f2Hs0| Xﬂtﬂi &g improperly #x{ah
and deadly substance. Improperly stored uranium can Xl goot @nt 1 Foo| B QFAH, AF 20| contaminate 22(Al7|ct
contaminate the ground and the water supply around it, posing ~ &1Z{8t 982 7l5":i 0/3 0|RE, WAls m7|I8S poseathreat 9igi Jisict
a serious threat to public health. Only after tens of thousands 8 M27H50| HABt ZHE ofel QHHSt AlMof XZE g secure‘ ?'_”5_1?_'
of years of natural decay will the uranium reach levels that are of, #Zoll AYE 7IXIX| UH H2t=lD SafEIct ¥ R B
safe again. For this reason, radioactive waste is stored in X2 WHATL S0 WUls H2IEE et S0{UBIAM,
secure facilities under the strict supervision of experts, where 7|88 XMEsks Sxe Xl Mzt 2x7}
it is allowed to cool and decay without threatening the |3 Qo

environment. As the number of nuclear power plants grows,
and the waste they produce increases, storing nuclear waste
becomes a serious problem with nuclear power.
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Mini Test 2 p 124
e | 1.(C) 2.D) 3.0 4.(B) 5. America: (D), (F) Soviet Union: (C), (G) Both: (B)
Word POP-UP | 1. () 2. (a) 3.(d) 4. (b)

The Space Race

After World War |1, the United States and the Soviet
Union entered a period of tense relations known as the Cold
War. During this time, the two superpowers competed fiercely to
become the one and only superpower on Earth. One of the most
publicized areas of competition was space exploration. The idea
of a “space race” between the Soviet Union and the United
States had been in development even before the Cold War.
During World War I, ' Nazi scientists conducted experiments
with rockets, though the goal was not space exploration, but
rather the ability to fire missiles over long distances at enemy
targets. %® At the end of the war, many of these rocket scientists
went either to the United States or the Soviet Union, and
continued to research the use of rockets for the government.

At stake in the space race was not only superior
technology, but also, many believed, national pride. This is
why it came as a blow to Americans when, in October of 1957,
5@ the Soviet Union successfully launched the first satellite into
orbit, beating the Americans to space. Further disappointment
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came for American scientists when their first attempt to launch
a rocket failed. The Vanguard rocket exploded before it even
had a chance to leave the launch pad. ** America
successfully launched Explorer 1, its first satellite, into orbit in
January of the next year, but by that time the Soviet Union
had already launched a second satellite.

The Americans quickly began work on their next major
goal: to send a human being into space. The Mercury project
was conceived to accomplish this and more. Not only did the
Americans want to put a man in space, but also put him into
orbit. The Soviets developed the Vostok project with the very
same goals, and the race was on again. Americans felt
especially pressured to win this round of the race after being
defeated in the previous effort. Unfortunately, this was not to
be. The Soviets scored another first in April of 1961 when
cosmonaut *%P)Yuri Gagarin became the first man both to
enter space and to orbit the Earth in his spacecraft Vostok 1.
A month later, Alan Shepard became the first American to
travel into space, but his brief 15-minute flight was

overshadowed by the Soviets' superior accomplishment.

S(F)Determined to win the space race, President John
F. Kennedy challenged NASA to put a man on the moon
before the end of the decade. As the technology to go to the
moon was being developed, several other firsts took place,
most of them on the Soviet side. *® The Soviets sent the first
woman into space in 1963 aboard Vostok 6, and sent the first
group of people into space in 1965. America, however, was
making advances as well. By the time NASA completed its
Gemini project, scientists had all the knowledge they needed
to help astronauts travel, live, and work in space for the two
weeks required to reach the moon and return. This dream
finally became a reality in July of 1969 when Buzz Aldrin and
Neil Armstrong became the first humans to walk on the moon.
This stunning achievement is widely considered to mark the
end of the space race.
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Comets

For thousands of years, human beings have marveled
at the sight of comets streaking across the night sky. In
ancient cultures, the sudden appearance of a comet was taken
'as a mysterious omen of bad fortune, inspiring predictions of
famine, disease, and flood, among other catastrophes. Nor
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Chapter 6. Physical Science & Technology

was this the only fallacious bellef attached to comets. The
Greek philosopher Aristotle reasoned that, since the heavens
were essentially perfect, such a temporary and unpred'tctablé
occurrence as a comet must instead come from the Earth.
2Thus, he believed comets were pieces of the Earth that had
somehow been ignited and blown into space. Surprisingly, this
view remained unchallenged for nearly 2,000 years after
Aristotle's death. Today, astronomers are able to study comets
in close detail through the use of advanced telescopes and
satellite images, and as a result, have a far more informed
understanding of what makes a comet.

The best way to illustrate the basic make-up of a
comet is to liken it to a “dirty snowball,” The mass of the comet
consists of ice intermixed with rock and dust, *Many of these
small celestial bodies are believed to originate in the
[Bor Clond, which is *a giant spherical mass of floating ice,
debris, and gases that surrounds our solar systerﬁ, extending
to distances thousands of times farther than the orbit of Pluto.
Scientists believe that may collide and conjoin
within the Cort Cloud. When large objects pass through the
cloud, they knock some of these pieces out of their regular
orbits and into the inner solar system, where their new orbits
make them visible from the Earth. Comets appear to observers
as bright white streaks, with a rounded head and a long,
shimmering tail. However, this common image represents only
a brief phase in the comet's life cycle. Further examination of
the comet's various components helps to explain why comets
appear as they do.

The nucleus is the most basic, and the only consistent,
component of a comet. The nucleus of a comet comprises the
core of what appears to be the comet’s head, and consists of a
densely packed mixture of mostly ice and rock. The nucleus of
a comet can measure anywhere from 100 meters to 30 miles
in diameter, but most average about 10 miles across. 5The
nuclei of comets are some of the darkest bodies in the
heavens; [[Hey] only reflect about 4% of the sunlight that
shines on them, 8The intense darkness of the nucleus is
generally [affributed, to an accumulation of rock and dust on
the surface that covers the ice trapped within, D OfSeOGHRIS,
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darkness only slightly is the thick shroud of dust and debris
that surrounds the nucleus bound by its gravitational pull, but
®even though this covering reflects more light than the
surface of the nucleus, @it still does not account for the bright
appearance of comets in the skyl

What produces the bright image that is visible to
humans, sometimes even with the naked eye, is the other
two major components of comets, the coma and the tail, It
should be noted that these two phenomena are relatively rare
during the entire lifespan of a comet, and only occur under
special conditions. The coma is a HEbUloUs| cloud of gases
and dust particles that forms a giant gaseous ball around the
nucleus, Y This formation is much larger than the nucleus,
however, measuring tens of thousands of times its size. A
coma cannot form around the comet until it passes into the
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inner solar system, where it is exposed to the heat of the sun.
When this happens, '°the ice inside the comet turns to vapor
through a process called sublimation, and is then ejected
from the comet through holes in the surface of the nucleus.
This highly reflective water vapor forms a temporary
atmosphere around the comet that shines brightly when
exposed to the sun's rays. In addition to the sun’s heat, the
comet is also subject to solar winds and radiation pressure.
For this reason, portions of the coma are forced away
from the comet, leaving a trail in the sky that is known as the
comet's tail. B '*Contrary to popular belief, the direction in
which the tail points is not related to the comet's forward
momentum. Instead, the tail always point away from
the sun. '"® As the comet revolves around the sun, the tail is
continually changing directions in relation to its position to the
solar winds and other forces. [B]
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Intensive Drill 1
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BE 1.(B) 2. (D) 3. (A) 4.

The Transcontinental Railroad

Before the middle of the 19" century, major trading
centers only existed along America's coastlines, in large port
towns where much of the population was concentrated.
“MHowever, as more settlers moved westward, cities sprang
up along the frontier, and new centers of trade began to open
in the interior of the United States. Unfortunately, the
development of effective overland transportation lagged
behind this rapid westward expansion. The construction of
canals helped, but they were limited in the amount of goods
they could transport, and did not extend past the Mississippi
River. "@In order to solve this problem, a major railroad
system into the west was imperative . By 1828, some short
rail lines had already been constructed, though they were
designed only to connect major cities within the same region,
like New York and Boston. Several companies had provided
railroads as far as Indiana and Missouri by the middle of the
century, but pressure was mounting to construct a railway that
would lead all the way from the East Coast to California.

Such a feat would require cooperation between the
federal government and private companies. Several projects
took shape in the 1840s, when surveyors began to plot different
competing routes from Mid-American railroad stations to
territories in the west, such as Oregon and California. To resolve
these differences and devise a plan for an official railroad, the
government conducted its own study, the Pacific Railroad
Survey, which compared all of the potential routes. ?The
government decided to provide funding for a railroad that ran
from Nebraska to Utah, where it would meet up with a second
railway being built from Utah to California. Two companies were
commissioned by the government to build the railroads: the
Union Pacific Company would build the eastern half, while the
Central Pacific Company would build the western section.

3Construction began in 1862, but the outbreak of the
Civil War slowed progress considerably on the Union Pacific
line when workers were called away to serve in the army.
However, workers farther west on the Central Pacific were
able to continue construction in Utah and California. For this
reason, the Central Pacific Railroad advanced far more quickly
than the Union Pacific. A compromise was made to extend the
Central Pacific farther to the east, to make up for the time lost
building the Union Pacific line. The lines finally met one
another in 1869, at the newly determined junction in
Promontory, Utah. Y * The completion of the transcontinental
railroad was perhaps a bit before its time. B In the early
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years, one train a week was all it took to deliver all the UFQdoll ARt F CHDtO| MEB HEDISO)N mes
supplies needed by settlers in the West. [8] Thus, expansion RE BEE 2vnic [0 oetM M= g3 FgA
of the rail system could hardly be justified. However, as Foi5t7| S EACE. T2iLt ME AIQIX|7} BpEE
settlements in the West expanded, so did the railroad. By the A == 2HEE(QfCt 1880WII7IX| MRS AT}
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e | 1.(C) 2. (A 3. (A) 4.(D)

Craft and Mass Production

The manufacturing industry has changed dramatically
in the last two centuries, as technology has advanced at a
rapid pace and machines have come to dominate factory
floors. However, in the 18" century and earlier, the
predominant form of production was craft production. Craft
production involved the manufacture of a specialized product
— whether a rifle, a violin, or a piece of furniture — by a
single individual or a small team of workers. The drawbacks
of such a process are evident. This mode of production was
extremely time-consuming, and the products that were made
were accordingly very expensive. 2In addition, each product
was slightly different in size and measurement, and the parts
of one item were not designed to fit any others. This meant
that if a gun made by a craftsman broke, there were no parts
available to replace the broken parts, and the gun had to
either be professionally repaired at great cost by a craftsman,
or replaced altogether. However, despite its shortcomings,
craft production had a few key advantages as well. The
products were made by people who were masters of their
craft, who put a great deal of attention and care into each
item they made. ' As a result, the items produced were of
premium quality.

In the early 19" century, however, craft production fell
out of practice when a far more prolific mode of production
came into use: mass production. @ During the Industrial
Revolution, machines largely replaced the delicate labor once
done by hand, and @though individuals still had to be
present to operate the machines, they often did little more
than pull levers or keep the machines oiled and running. With

AO8 e« i READING Answer Key & Explanations
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the loss of master craftsmen, the quality of products obviously
decreased, sometimes dramatically, but the number of items
that could be produced in a given period of time increased. As
a result, mass produced products could be sold more cheaply
and to a far broader base of buyers, ultimately bringing in
much larger profits. Mass production would not have been
possible without “the use of replaceable parts, pioneered in
the last years of the 18™ century by gun manufacturers in
Europe and America. This innovation called for parts to be
made to standard specifications, so that they could fit any
product of the same specific model. The Ford Motor Company
further improved upon mass production in the early 20"
century with its complicated assembly line production
methods. Ford's methods were so effective in increasing
production and sales that the company could afford to pay its
workers higher wages than any other company.
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Mini Test 1 p 138
| 1.(0) 2.8 3.8 4.D) 5. (B), (D), (F)
Word POP-UP | 1. (b) 2.(e) 3. () 4.(d) 5. (c)

Charlemagne and the Holy Roman Empire

2By the fifth century A.D., the Roman Empire, once the
largest and most powerful on Earth, had finally collapsed after
years of fighting with Germanic tribes from the north of Europe.
The remnants of the once mighty Roman Empire lay to the
east, in Constantinople, the royal seat of the Byzantine
Empire. Meanwhile, in central and western Europe, a new
superpower was rising to prominence: the Frankish kingdom,
which included several of the independent Germanic tribes
that aided in the overthrow of the Western Roman Empire.
Within 100 years of the Romans' defeat, the Frankish kingdom
expanded to include much of eastern and central Europe.
Under their legendary king Charlemagne, the Franks rose to
such prominence in the region that a weakened Rome, now
little more than a religious center, would appeal to them in an
effort to reestablish the former glory of the Roman Empire.
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Several factors led to the Franks, under Charlemagne,
becoming the protectors of the Roman Empire. This honor
was traditionally left to the Byzantines, but infighting among
the ruling elites there led to instability, and the Romans lost
confidence in their ability to defend the Pope and the Catholic
Church. At the same time (around 799 A.D.), Pope lL.eo [l was
having troubles within his own country as well. The Roman
nobles were intent upon taking his title, for the simple reason
that Leo was of peasant birth, *They falsely accused him of an
array of crimes in the hopes that at least one of would
lead to a conviction and force him from power. The tension led
to a vicious attack on the Pope, in which rebels attempted to
gouge out his eyes and cut off his tongue. Leo fled to
Paderborn, a city within the Frankish kingdom, where he met
Charlemagne for the first time.

Having accepted Christianity as the state religion
some time back, the Franks gladly took the Pope in.
Charlemagne resolved to help him, and called a meeting with
his enemies to try and quell the violent opposition. When the
talks fell apart, Charlemagne traveled to Rome in persen,
along with the Pope, to see that the uprising was stopped.
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({YHe met again with supporters and opponents of the Pope to
discuss the situation, but @this time, he was able to sway the
committee of friends and enemies to cease attacks on the
Pope and @allow him 1o officially declare his innocence of all
the charges falsely brought against him by the nobles! His
enemies were thus exiled, and Leo was pardoned.

While still in Rome, Charlemagne attended Christmas
Mass at the Vatican, at the Pope's request. As he knelt down
to pray, the Pope placed a crown on his head, officially
making him Emperor of the Romans. For the Pope, the act
served to thank Charlemagne for his defense and to increase
the infiuence of the Catholic Church across the vast Frankish
territory. Charlemagne, meanwhile seized upon the
opportunity to renew the Roman Empire under the rule of the
Franks. In name, this did not occur until two centuries later,
when a portion of the Frankish lands was renamed the Holy
Roman Empire, an institution that would persist for nearly a
thousand years.

KEEA] SIHAIS S CIA] igtet] O[eio m%ﬂil g
Lﬂ%ﬁ’g@i"—i EF JBs b't TESE ET

ﬁmmﬁamu °f.ff =

8 9] MSS FYHD DYES AL

200l YCBM MBOiE Ege] 9oR
HEE|ZH AEFE DIAlOl ANECL JISE 8171 i 2
Jt £E8 BX DY YU 1o ol HSEM
T8 BANQ) 20t YHE S, 2YS] Yol
Me AEOHS! XIXl0] ZiME Eatn SAlol Frhe
Y ¥R MYOS JIEY Mo IYES Wl ¢
B WSOl B ANBDIwE DD YR EA
slol 2ot MRS 2HY IHE T 4 AU, o/
U2 M7t Al myE e Art MY 2o} A
Zo= HYHoIMoF Yoistsd, of AZL olF
10004 71701 KigsIRic,

Chapter 7. History & Anthropology

protector 4}

traditionally #Bse=z
infighting L&
instability #ors
confidence Xpalt
be intent upon

~g Anw B :
peasant &0l AXx
falsely 7xlez
accuse DYt
conviction S mz
tension 2!1& .
vicious 2jo|x{Qt '

" rebel greixt =gixt

gouge out eyes =& RhHCH

state religion 2@

. fallapart Hnysict

uprising ¥

declare MQisict
innocence 23|

charge z|, #9 1

attend AjAj8ict

Mass g|i}

kneel down SE& Bt .
sejze Upon {7]8] =g} Tct

" rénew CIA] A|ZI&iCH

rename Al OIF golot
persist Zl&gict

1 =xizo| Femnams et eloj7t 715 HiAst #e?

A) A

{B) &It

©€) g2 NEE
D) 743

o | EOiENSE e ARE' HF 9 onj7h Uch

Part B. Approaching Themes e» A101



2 g qolM 20t MBS AV H2?
(A) HIZIE M=
(B) A=t 55
(C) 7tE2| w3
(D) m2ia &=

A | FH a1 A 2X0M 2ot HB2 H2e Zate| MY Bof HYUCtD MY

3 xizoiM themol 7t2l7ls 227
A AEE
B) 225
©) HlE
(D) eixtE

o | [T QXS & siLlal=(at least one of them) R 12 0(0fX7|F HIACH: BC2RE| them 2 23
QUEE0| LI2 “an array of crimes"& 7}2|7IC},

4 xizolM BAE Sho| £ HHE J1E W LEk SH27 U2 2YS S8 ol07t uRLL £ HEt W Zolck
(A) 20t FFEDC F SRy SB0IAM AFROHF= D& S2{8 YAXIE0| AMsICtD HS FRCH
(B) ArEOHR= m@Q| Yol Mi2int X|X| Mi2t& 2t mgo| 2T o] el 2otz AEZUc
(C) n@E S8t 20| 20t HHEZ 51012 AEOHFOIA F2stn 22 M7t RE YoARREH RZYE MAGI=S 0
Uk,

(D) AtBolw2t 20t HFED F HN UGE 7HE o FFES n@lel FAE QAFstn AT FHY Ao s

A | CITIETD BAIE 2X0M O AHEOKR7 28 20l el 5 ) SHES 713 LR, @= AlBolRs
2ol thEt TAL UXCE X|X| MBT Bi M2S MEUCHE U, @2 TH0| RE YQZHE LET MOIS 4 AUY
Ch= LHBO|Ct §2E 71& & 87! 242 (D)olck,

S o xi28 WA st 2ol Alxt 20| ofHoll MIAISlo] ATk XIZO| I ERF UIBS LIEs 28 Al S Mot
0f RARE AYSIAIR. XI20l MAIEX] B2 LHBOILE ZR5IX| 42 B2 QotR0l ZEE|X| ed=Ct. of 24l 2Fo|ct

I3 Y30 ¥ AHROMRE 7HES! n3i9t 2ojo| FUAR MROZ MY & SY AR FRUCL
(A) 20t MiZ2| zh= M0t MIZ0| Z2EXtof Qs AYBITA| SHo| ZARE|-EZ 0|5,

(B) @ 22 3Ml= 19| YHE wWojwaln XPoiM 18 UojLiRis 20t HEEFO| WS gl SHUCY,

(C) mata =22 A% A 20t 0| S8kl UMD FAUM Zi=22 HFYUCL

(D) AtEols= D0 Yithals MUMUE A5 S010f CIA| T 2IHE 4 UE HEEE MSE + AU
(E) HIZIE!l M= HE H2EO| MSo2 EOHHSH MEef7t =ACt

(F) &S AlEDERC B33 Y2E M2 201 MHQ| £4Xt2 UYL= 0= St Y|EHEl XM=ZQ| SEto|ULCt.

4l | OMI XSS D2t 2=0| 2ot M2e| £EAP| E AU FAoE MUSID Uc = H2tol ojof, T2t 2
oM mB0| Axfs AO|2ls 0|2 28 ol T3 YRS njAlcH= LIB0| LT, H2t 3oiMEs =239l
2 AMEOHR7t DS £9 19| SUS HoIFQICHs LIB0| LI QUCE T2t d0jME RE0| ABOHEE Z0tHIB| &)
2 S3A|7{ 7ME2I0| YRS UGl AlBOMRE D23 20| XiHIN Ol 2OMZE SHAIZCHE W80| LD
QICt (B)= T2t 2 OISt LI, (D)= o2t 32 R4S LIG, (A T2t 48 QuE Ligolct,

A102 e« iREADING Answer Key & Explanations



Chapter

7. History & Anthropology

Mini Test 2 p 140
B 1. (A) 2. (D) 3.(B) 4. (C) 5. (A), (C), (D)
Word POP-UP | 1. (c) 2. (e) 3.(a) 4. (b) 5. (d)

The Ancient City of Petra I =A| HEz}

One of the most amazing relics of the ancient world is
Petra, an archaeological site in the country of Jordan. Petra
is an ancient city that was literally carved out of the walls of a
mountain in a style known as rock-cut architecture. ** The
city was founded in 100 BC by a group of Arab peoples
called the Nabataeans, who made it the capital city of their
kingdom. In ancient times, Petra was a major center of trade
in the Middle East, as it lay at the intersection of several
different trade routes. Petra also rose to prominence because
of its water supply, which made the desert city habitable. The
city sits in a low-lying valley among several large mountains,
along the route of several mountain streams. Unfortunately,
this also makes it a frequent victim of floods. ' The
Nabataeans, however, constructed dams and special
channels that could divert the water either away from the city
or into special holding tanks, where it was stored to be used
in times of drought. Evidence of these devices remains at the
site today. The fact that Petra had a consistent store of water
made the city even more popular with passing traders, as
they could buy some of the city's water when it had become
scarce elsewhere during the dry seasons.

The city had the advantage of being a natural fortress,
as it was surrounded on all sides by high mountains. The
main entrance to the city, called the sig, was its main point of
defense. The siq was a long chasm that cut through the giant
sandstone cliffs. It was created by a fault in the mountain
which was slowly worn away by water over the years. It was
only a few meters wide but stretched for nearly a mile, with
towering cliff walls on each side. Visitors had to navigate this
long corridor in order to reach the city. The end of the narrow
siq opened upon the city's most spectacular ruin, called the
treasury. The fagade of the treasury was heavily influenced
by Greek architecture, with stately columns and sculptures
decorating the outward facing wall. 2 The city was also home
to several ancient tombs, which have since allowed
archaeologists to trace the history of the site according to
the style in which its tombs were built — most reflected the
early Nabataean style, while others were influenced by later
inhabitants such as the Romans and Muslims.

Despite the defenses and riches of the city, the
Nabataeans were unable to defend Petra against Roman
attacks, and it fell to the Empire in 106 AD, having been
under Nabataean rule for just over 200 years. *® Under
Roman rule, the city continued to prosper for a time, as
evidenced by the Roman additions to the city's original
architecture. *But when major trade routes began to shift in
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the 5 century, the city saw a decline in commerce, and it
slowly fell into ruin. *®|slamic forces invaded Petra and took
control of the city a hundred years later, and what remained of
Nabataean culture quickly disappeared. The city remained
largely unknown to the modern Western world until Swiss
explorer Johann Burckhardt was shown the ruins by local
Bedouins on an 1812 expedition, and reported back to his
colleagues in Europe. In 1985, the United Nations named it a
World Heritage Site, and it was later also named one of the
New Seven Wonders of the World.
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BE 1.(C) 2.(C) 3. (D) 4. (C) 5. (A) 6. (C) 7.(B) 8. (D)
11. (C) 12. 18. Eastern Pueblos: (C), (F) Western Pueblos: (A), (B), (D), (H) Both: (G)
Culture of the Pueblo Peoples ZoEZ Fo| 23t
In the southwestern region of the United States reside 02 gM8 Xgols RolEz oz Az
several tribes of Native Americans known as the Pueblo ofoilz|zt |FQ £Z0| K F2etn U=, FollE
peoples, who derive their name from the fact their ancestors 2els Y2 189 Z40| MEXOR ZIF HED
lived in ?pueblos, or compact and permanent villages that o= OIE TUEZ 0[RZI RojE=2at= 0|89 UE
traditionally consisted mostly of houses made from mud-bricks 2 ETA HAX|OIM AT -IM RaNEUCH RoEs =

and straw. ""*While they originally descended from a single
ancestral group thousands of years ago, the Pueblo peoples
gradually fragmented into different tribes, each with a distinct
culture. The cultures of these tribes were further altered by the
Spanish , who took over the Pueblos' territory in the 17
century and transformed Pueblo life in ways which can still be
seen today. For instance, some Pueblo peoples now practice
Catholicism or incorporate it into earlier religious beliefs, and
most communities have some kind of political system
featuring governors and other elected leaders, as introduced
by the Spanish. Despite these numerous developments
throughout their long history, the Pueblo peoples have
maintained many core features of their cultures, in particular
their social structure and ceremonial practices. Recurring
distinctions in both social structure and ceremonial practices
allow researchers to divide modern Pueblo peoples into two
basic categories: the Western Pueblo and the Eastern Pueblo.

The Western Pueblo tribes reside in the deserts of
northern Arizona and western New Mexico. This group
includes some of the most well-known tribes, particularly the
Hopi and Zuni tribes. ¢ Western Pueblo all feature a similar
social organization based around the clan, the central social
unit in these societies. These clans are large families that
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trace their ancestry through the mother's side of the family.
5Upon marriage, a man will live with his wife's mother, and the
couple's children belong to their mother's clan. *'¥® There
are stringent rules about whom people can and cannot marry,
as tribe members must marry outside of their particular clans.
130 |n this social structure, women own the farming property
and have a good deal of social power. All other organizations
in a tribe are owned and operated by individual clans.

Besides the organization of communities by clan
membership, the other distinctive feature of the Western
Pueblos is their set of ceremonial practices. While influenced
by the introduction of Christianity, the Western Pueblo have
retained most of their traditional religious practices, at the
center of which lies the kachina cult. Y Originally, the kachina
cult attempted to communicate with spirits that could bestow
good fortune upon the tribe, particularly in the form of greater
rainfall. [F] **® This was important because farming in such
arid regions is difficult, since adequate rainfall is rare and
unpredictable. The activities of the cult are an attempt
to mitigate this and bring some level of stability. An
important part of these ceremonies involves the men dressing
up as the spirits they pray to and playing the role of these
characters. [B] This practice is fundamental to the Western
Pueblo, seen in the fact that "*"'many communities have
numerous places of worship, which also serve as centers for
all other community activities.

The Eastern Pueblo, who are primarily located in the
valley along the Rio Grande River in New Mexico and include
tribes that speak the Tewa and Tiwa languages, have different
social structures and ceremonial practices from their western
counterparts. First, the Eastern Pueblo do not strictly adhere
to a clan system, so clans do not play as prominent a social
role as they do in Western Pueblo society. " Lineage is
usually traced along both the mother's and father's families,
with members from both groups living among an extended
family. Second, most Eastern Pueblos are divided into two
moieties, or central social groups: the Summer People and the
Winter People. These terms come from a traditional method of
sharing power in Eastern Pueblo societies: '*@the Summer
People would rule for the six months of summer and the Winter
People would rule for the six months of winter. ®"To offset the
political discord such an arrangement could potentially cause,
the community also has numerous smaller groups that are in
charge of *hunting, medicine, ceremonial rituals, and other
such activities. These secondary groups operate throughout
the year and consist of members from both moieties. This
unites members of both moieties and limits the power of the
ruling moiety, ®#? maintaining peace between the two.

Ceremonial practices are also an important part of
Eastern Pueblo culture, though there are significant
differences from those of the Western Pueblo. Individual
Eastern Pueblo communities have far fewer places of worship
than the Western Pueblo have. '°Furthermore, the kachina
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cults are quite weak among the Eastern Pueblo, and in some o, O HZEoIMs A0 Of6) EXEHK IS Sticaibie il o
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degrees and at different times, @a noticeable distinction from
the singular focus of Western Pueblo ceremonial practices.
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Chapter 8 Earth Science

Intensive Drill 1

p 150

B 1.(B) 2.(D) 3.(D) 4,

The Effects of EI Nifio

El Nifo is a common phenomenon that occurs in the
waters of the Eastern Pacific Ocean, and is characterized
mainly by a rise in the surface temperature of the ocean
water. The rise in temperature and its effects on the
atmosphere above it are associated with floods, droughts,
and other disturbances in various parts of the world. El Nino
events are still somewhat mysterious in their exact timing, but
they seem to occur every two to seven years, and can last up
to two years, causing a great deal of harm to island and
coastal communities in the eastern and central Pacific region.
Areas most severely affected are developing nations along
the Pacific coast, most notably in South America.

An El Nino event is preceded by various factors
which, when considered together, are referred to as El Nino
conditions. Though the areas most severely affected are in
the eastern Pacific, "?the first signs of an El Nifio event
actually occur on the other side of the world, in the
South Pacific . A decrease in air pressure over the South
Pacific causes a weakening of the trade winds, a group of
winds that transfer warm air westward along the equator, and
also drive the warm ocean currents in the region. As the trade
winds weaken, more warm water flows to the eastern Pacific,
toward the northern part of South America. These warm
waters produce more tropical storms than normal, which they
carry with them across the ocean. 2 The additional rain
causes flooding and erosion, which seriously disrupt
agriculture in the region.

The extra warm water has an especially vicious effect
on the fishing industry of South America. In an average year,
the ocean currents that run north along the coast of South
America bring cold water from the Antarctic region. 3When
this cold water reaches the warmer waters off the coast of
Peru, it displaces the warm water and causes it to rise to the
surface. B The increased nutrients brought up from these
depths cause a huge increase in the fish population. For
this reason, the area is one of the most fertile fishing
areas on Earth. During an El Nino event, the upwelling, as it
is called, is interrupted because more warm water is flowing
in from the west. [B] This creates a thicker surface layer of
warm water that does not allow important nutrients to rise to
the surface, causing fish to migrate elsewhere for food. The
decrease in supply results in a massive loss in expected
profits. This is of course a disaster for local fishermen, but it
can also be severe enough to affect the worldwide market for
South American fish.
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Intensive Drill 2

Chapter 8. Earth Science

p 152

BH | 1.(D) 2.(C) 3. (A 4. (B)

Mountain and Continental Glaciers

Glaciers can be roughly divided into two very different
types: mountain glaciers and continental glaciers. The most
well-known type of glacier is the mountain variety, also called
an alpine glacier. *® Mountain glaciers form when valleys
become filled with ice after years of continuous freezing
snow, which condenses into ice and slowly begins its descent
down the valley slope. @ The shape taken by mountain
glaciers is largely determined by the topography of the area
in which they form, and @in general they are longer than
they are wide, @due to their gradual momentum in one fairly
specific direction. ** The shape generally conforms to the
rocky passes that they fill as they flow toward lower
elevations. One exception to this is a type of mountain glacier
called a piedmont glacier, which forms at the bottom of a
mountain or valley. Because it flows outward rather than in a
single direction, it can have more of a circular shape than
other mountain glaciers. % %€ Because mouniain glaciers
exist in subarctic climates, they are affected by the elements
in ways that continental glaciers are not, sometimes even
putting them in danger of collapse. For example, rainfall can
melt small portions of mountain glaciers, forming icy streams
of water that can, over long periods of time, carve elaborate
ice caves ever deeper into the glacier.

Continental glaciers are quite different. As their name
suggests, they are massive in size and far more expansive.
Today, the only continental glaciers in existence are the ice
sheets of the Arctic and Antarctic regions. These continental
glaciers formed over millions of years, as layer after layer of
snow fell to the Earth and became compacted into one thick
sheet of ice weighing millions of tons. The bedrock of the
continent of Antarctica is almost completely covered in glacier
ice, with only a few isolated mountain ranges penetrating the
thick ice sheet. *In some areas, the ice is so plentiful that it
extends beyond the edge of the continent and into the ocean,
forming what are known as ice shelves. On the Antarctic
mainland, the ice can reach depths of over a mile. 2 5 The
effect of such a thick, heavy layer of ice is that it depresses
the actual land mass so that most of it is below sea level. The
pressure exerted on the deepest layers of the ice sheet by
the denser and heavier upper layers causes some of this
deeper ice to melt, creating a slippery layer of ice and water
below the ice sheet. 5 Unlike mountain glaciers, continental
glaciers do not flow in any consistent manner, but gravity may
cause portions of the continental glacier to slide along the
fine bottom layer of ice down any slopes in elevation.

5. Continental Glaciers: (E), (G) Mountain Glaciers: (A), (B), (C)
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Chapter 8. Earth Science

Mini Test 1 p 154
e | 1.(0) 2.(C) 3.(8) 4. 5. B), (C), ()
Word POP-UP | 1. (d) 2. (a) 3.(b) 4.(c)

Classification of Rocks

Every rock belongs to one of three basic types,
depending upon the processes by which the rock is formed.
The categories include igneous rocks, sedimentary rocks, and
metamorphic rocks. These are the most general
classifications, and each of them contains several subtypes
that offer a more detailed analysis of the rock's composition
and formation. However, any effort to classify and identify a
rock must begin with these basic distinctions.

When liquid magma from the Earth's interior cools and
hardens, the result is always igneous rock. Over 700 different
types of igneous rocks have been identified, most of them
formed by processes that take place deep within the Earth
and are unobservable to humans. I} Their exact origin can
only be ascertained by studying their physical and chemical
characteristics. [B] For instance, *magma that is stored inside
the Earth differs in composition from that which has somehow
escaped by way of a lava flow or a volcanic eruption. [® This
difference allows geologists to learn the general
circumstances of the rock’'s formation. Igneous rocks
reach the surface over long periods of time, either by tectonic
forces or by the gradual weathering of the earth that covers
them. [B] For example, when mountains are created, portions
of the Earth's outer crust are thrust upward, exposing vast
amounts of igneous rock that were formed within the Earth. As
mountain ranges weather away and erode, they reveal one
particularly common and useful type of igneous rock —
granite — which comprises the interior of most mountains.
Igneous rocks are perhaps most valuable to humans for the
mineral deposits they contain, such as uranium and platinum.

Sedimentary rocks, unlike igneous rocks, are formed
exclusively on the Earth's surface when dirt, smaller rocks,
organic material, and other debris collect in one place. These
deposits of materials become so heavy that they exert an
extreme amount of pressure on the lower layers, which, over
many millions of years, compress and harden into rock. About
75 percent of the Earth's surface is covered in sedimentary
rock, which includes such common types as sandstone, chalk,
and limestone. Because the formation of sedimentary rock is
ongoing, with more material being added all the time, it has
the unique appearance of sedimentary layers. The formation
of the rock over the millennia can be traced through these
different layers, or strata, ?revealing numerous details about
Earth's climate, changes in its composition, and sometimes
even life forms from prehistoric times. Among these strata
paleontologists find fossils of organisms that have died and
been covered by layer after layer of rock.
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Metamorphic rocks are igneous or sedimentary rocks
that are transformed over time by pressure and temperature
into a rock that is different from either of the previous types.
Metamorphic rocks are formed by extreme changes in their
physical surroundings, which in turn change the mineral
composition of the rock. The minerals within the original rock
react to the stresses of their physical environment by
rearranging themselves into a new, more stable configuration,
changing the very fabric of the rock into something unique.
Metamorphic rocks are most commonly found in areas where
major geological events have taken place, such as at fault
lines or the site of a volcanic eruption, where seismic or volcanic
activity has resulted in extreme conditions. Several metamorphic
rocks are familiar in everyday life, one of them being marble,
which is created from the metamorphosis of limestone.
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g | 1. (D) 2. (A 3. (A 4.(B) 5. (B), (C), (D)
Word POP-UP | 1.(c) 2. (e) 3. (a) 4.(d) 5. (b)

Seismic Waves and the Earth's Interior

It is a well established fact that the Earth is composed
of three internal layers. The crust is a thin layer of solid rock
that covers the Earth and extends about a mile inward. Beyond
that is the mantle, a large section of liquid magma, and within
this magma is the core, a dense solid sphere of mostly iron.
But how have scientists come to these conclusions? After all, it
is impossible for humans to observe what goes on inside the
Earth. Instead, scientists are forced to study these phenomena
by indirect means. One way in which scientists can do this is by
observing the way that different types of seismic waves behave
as they pass through the different layers of Earth’s interior.

To understand how this method works, it is important
to have an understanding of seismic waves and how they
behave under different circumstances. Seismic waves are
vibrations created whenever there is shaking on the Earth's
surface, and are most commonly the result of volcanoes and
earthquakes. Seismic waves can be broken down into two
types: surface waves that travel horizontally along the Earth’'s
surface, and body waves that travel vertically into the Earth's
interior. Body waves can be divided into primary waves (P-
waves) and secondary waves (S-waves), the two types of
seismic waves that most facilitate the study of Earth's internal
composition. ' These two waves have one important difference.
S-waves travel by displacing the ground around them, and as
this displacement cannot occur in liquids, these waves can only
travel through solids like rock. P-waves move in a different way,
both compressing and separating material as they pass
through it, and can pass through both liquids and solids.
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These two types of seismic waves can behave in
several different ways as they pass through the layers of the
Earth, the simplest of these being refraction and reflection. The
path of any wave as it travels through the Earth depends on its
velocity and the density of the materials through which it
passes. When a wave passes from one type of rock to another,
denser type, for instance, the direction in which the wave travels
also changes. When the wave encounters the thicker rock, part
of its energy continues to travel onward, though in a slightly
altered direction. This is called refraction. However, some of its
energy bounces off of the new layer and travels back in an
upward direction through the process of reflection. ?How much
energy is reflected and how much is refracted depends on the
type of wave and the density of the new material it encounters
at deeper layers. S-waves, which cannot pass through liquid,
are always reflected when they reach the mantle at depths of 20
to 30 miles. P-waves can travel through both liquids and solids,
and are thus useful in determining what lies beyond the
uppermost region of the mantle. By measuring the degree of
refraction and reflection in P-waves as they pass through
different layers of the Earth, scientists can deduce the density
and composition of the materials inside. ‘The fact that P-waves
undergo extreme changes in direction and velocity as they
approach the center of the Earth allows scientists to infer that the
Earth’s core is indeed much denser than the surrounding mantle.
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Volcano Monitoring SHAE ZHA|

As one of the most destructive occurrences on earth, XF0M 71y oozl s & Siutel apat destructive ut%{9!
volcanic eruptions are of great concern to people everywhere. HH2 O{CIME AIREO0| 712 R2{6H= Yoot Spat immediate %2{{Ql
The magma and ash that spew out of a volcano can cause Ol #oiX L2 opootet ghibls Q12 x|ejol = monitor ZAlsict
much damage, posing an immediate threat to communities 2RI QUYE JlstAHLL Bt o) HA S nlahE deformation e

near it and causing extensive environmental and financial
damage, too. 'For all of these reasons, scientists have
developed several methods of monitoring volcanoes in order
to catch any activity that foreshadows an eruption. The kinds
of activity that are monitored are seismic disruptions,
deformations in the volcano and landscape, and gaseous
emissions from the actual magma itself. A wide range of
techniques and equipment are used in the process.

One of the most reliable and frequently employed
methods of monitoring volcanoes and predicting eruptions is
through the measurement of local seismic disruptions. This is
because impending volcanic eruptions frequently give off minor
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earthquakes. As magma rises into the volcano, it must squeeze
through a constricted chamber or series of chambers while
under great pressure. The force will crack some of the rock or
force rocks with pre-existing cracks to convulse, setting off
tremors with varying frequencies. This seismic activity is
relatively weak and occurs roughly ten kilometers beneath the
volcano. ? *In order to detect such weak quakes, scientists
must set up a network of seismometers around the volcano in
order to catch the slightest fluctuations in seismic activity that
are usually a prelude to a volcanic eruption. About four to eight
seismometers are placed about twenty kilometers from one of
the vents, and several more are placed on the volcano itself.
All of these have to be close in order to catch the quakes, as
a seismometer being placed too far away could not detect
subtle shifts in seismic activity. Fortunately, this method has
been used so extensively that it is quite advanced, and
scientists are experienced in detecting crucial seismic activity
quickly, accurately, and in real time.

While seismic monitoring is the most widely used and
trusted method of monitoring volcanoes, there are other
technologies that allow scientists to observe landscape
deformation, which usually accompanies volcanic activity. @In
addition to causing quakes, @the increased magma flow will
also make the volcano swell and alter the surrounding
landscape, particularly its evenness and elevation, @though
these changes are too slight to be noticed with the naked eye.
Scientists use a variety of tools to observe such changes. One
major tool is the satellite. In particular, scientists use the Global
Positioning System (GPS) satellites to study a very detailed
map of the earth’s surface, though the GPS is not primarily
used to study volcanoes. Additionally, scientists have
Interferometric Synthetic Aperture Radar (INSAR) satellites.
8C). (0 These satellites use radar to map out changes in the
landscape and the development of deformations very
accurately, detecting possible volcanic activity. Y Both of
these types of satellites provide scientists with the
advantage of measuring such changes from a safe
distance away from volcanic activity. Changes on the ground
can also be measured directly by people with land surveying
equipment. ] 7 Scientists use devices such as electronic
distance meters (EDM) and tiltmeters to directly observe subtle
changes that magma flow causes in the landscape. SA)YOne
way that scientists use all of these methods in combination is by
pinpointing two distinct spots on a volcano with GPS satellites.
[B They then use EDMs, tiltmeters, and InSAR satellites to
measure the exact distance between them. As the volcano fills
with magma, it stretches like a balloon and thus increases the
distance between the two spots. If surveying tools like
tiitmeters and EDMs catch this development, scientists can be
alerted to the possibility of an eruption before it occurs.

In addition to the deformations in the ground caused by
volcanic activity, scientists can *measure chemical gaseous
emissions. Gauging the emission of certain gases like sulfur
dioxide and carbon dioxide is helpful. As magma rises to the
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Chapter 9 Art

Intensive Drill 1

p 66

BE | 1.(C) 2.(C) 3.(A) 4.3

The Salons of Paris

2Today, Paris is well known for its contributions to
new and daring art movements. However, early attempts at
experimental art in the city actually faced strong opposition
from the government, which favored art that was of a more
classical, academic nature. Until the late 19" century, the art
world of Paris revolved around the Salon de Paris, a regular
exhibition of painting and sculpture sponsored by the French
government. If an artist had any hopes of becoming a great
success, it was imperative that he or she be accepted to the
Paris Salon, as this was the only great form of exposure
available at the time.

The Salon of Paris was first opened as a way of
exhibiting work from the city's premier art academy, and was not
initially open to the public. This changed over the years as the
exhibition grew to greater prominence, but even as the exhibition
opened to the public and art from outside the school became
more frequently accepted, the Salon maintained a reputation for
art that reflected only the conventional styles taught in art
schools. Beginning in 1725, the Salon was held in the
prestigious Louvre Palace, and in 1748 the Salon adopted a
system in which prominent teachers from the art academy
judged the works and awarded medals to the best ones. The
judges were extremely selective in what art was to be included in
the exhibition, and their tastes were very conservative in nature.
3Many rising artists who found themselves being rejected year
after year complained to the authorities, who moved to establish
the Salon des Refusés, or the “Salon of Rejects,” in which they
allowed some of the art rejected by the Salon to be shown.

However, by the late 19" century this measure was
not enough to satisfy artists of new and emerging styles. In
response to the conservative Salon, a small group of artists
was allowed to organize its own yearly exhibition in 1884,
featuring works from all styles, called the Salon des
Indépendants. [F] The people who established this new
exhibition were members of the Impressionist movement,
whose work was especially disliked by the Salon. The
values of the new exhibition were very different from those of
the official Salon. First of all, the system of judges was
abandoned, and the public was allowed to judge works of art
based on their own merits rather than the opinions of
academics. [B] In addition, no work of art was rejected, and all
submissions found a place on the exhibition grounds. This
free-thinking approach gave much-needed exposure to
France's rising artists, many of whom represented the very
future of modern art. For instance, the works of now-legendary

5. Salon de Paris: (A). (D), (E) Salon des Indépendants: (C), (F)
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painters such as Henri Matisse, Georges Braque, and Vincent
Van Gogh made some of their first appearances here.
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Chapter 9. Art

Intensive Drill 2

p 168

BE 1.(C) 4.(D)

2.(A) 3. (D)

Art Restoration and Conservation

Great masterpieces of art are destined to live forever
as a beloved part of our cultural heritage. However, works of
art are inherently fragile. Paint may chip or flake off over the
years; canvases may bend or warp. For this reason, experts
are continually making efforts to restore and conserve great
works of art so that they may survive in perpetuity.

Conservation and restoration have a long history in
the art world, but until the 19" century, most of the work had
been done by isolated individuals, and involved simply
cleaning or touching up pieces of art for themselves or other
collectors. The methods used were often only temporarily
effective, and sometimes caused long-term damage to the
“restored"” pieces. For example, '®it was not uncommon to
apply varnish to a painting to serve as a protective coating.
However, they unknowingly used inferior materials that, in
just a few years time, would yellow and peel. ' |n addition,
early conservators used paints that had no more permanent
value than the originals, and sometimes even less. "® Thus,
paintings had to be “restored” quite frequently. With each
restoration, the paintings lost more and more of their original
integrity and sustained more long-term damage. In these
early years, efforts to restore pieces of art proved almost as
destructive as simply letting them decay.

@ During the 19" century, however, renowned
scientists like Louis Pasteur and Michael Faraday began to
study the effects of the environment on works of art, and
@their findings served to inform museum curators about the
best ways to maintain their precious art collections. In 1888,
Friedrich Rathgen became the first chemist to be employed
directly by a museum, the Royal Museum of Berlin, thus
officially transforming the practice of art conservation into a
profession. Shortly after World War |, the British Museum
hired chemist Harold Plenderleith to restore paintings that
had suffered damage while hidden from enemies in the
London Underground. These chemists and others identified
and created pigments that would keep their color longer.
They also discovered that ultraviolet radiation, such as that
from the sun, had a profound effect on the brilliance of the
paint. In response to this, museum curators placed their most
sensitive paintings in display areas with a minimum of
sunlight to keep them from fading.

Today, art conservators are careful not to alter a work
of art in any way that is not absolutely necessary to its
survival. This is part of a large code of ethics aimed at
protecting the integrity of original works of art. Today's
conservators practice one of two methods: interventive
conservation and preventive conservation. *Interventive
conservation is similar to the restoration techniques of old, in

5.(A), B). (F)
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Mini Test 1 p 170
34 | 1.(8) 2.(0) 3.(C) 4.B) 5. (B), (C), (F)
Word POP-UP | 1. (g) 2. (a) 3.(d) 4. (c) 5. (b)

Renaissance Architecture

The period of European history known as the
Renaissance was marked by a renewed interest in learning and
the arts. 'Having just emerged from the Middle Ages, a time
during which the Catholic church largely suppressed the pursuit
of science and art, artists and thinkers who were disappointed
with the failings of their own culture turned to a culture
predating their own for inspiration. Ancient Rome became the
model for bold new intellectuals who wished to revitalize their
weakened culture. One of the earliest and most pronounced
examples of Renaissance principles can be found in the
architecture of the period. Drawing inspiration from the ruins of
ancient Rome, architects reinvented the European skyline,
constructing cathedrals and castles that featured a marked
departure from the styles of the previous medieval period.

2The two dominant styles of medieval architecture
produced massive, hulking buildings that were more
intimidating than beautiful. The Romanesque style was often
fortress-like in design, with its lack of decoration and use of
hard lines. The Gothic style, on the other hand, was far more
ornamental than the previous style, with statuettes of various
saints and demons adorning the exterior, and steep, pointed
spires that reached to heights unprecedented in medieval
construction. However, even the Gothic style inspired far more
dread than it did artistic appreciation. *In contrast to both
styles, Renaissance architecture was a lively celebration of the
art form, in turns both majestic and lighthearted, that gladly
disposed of the dreary conventions of the past.

The birthplace of Renaissance architecture was the city
of Florence, Italy, in the early 15" century. Here, an architect by
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the name of Filippo Brunelleschi started a new artistic trend with
his work on the city's main cathedral. Though the cathedral
itself was built in the Gothic style more common to the Middle
Ages, *Brunelleschi designed its giant dome based on that of
the Pantheon of ancient Rome. He had studied the structure at
great length, and admired the style in which it was built for its
orderly and symmetrical appearance. These same
characteristics showed up in his design for the church of San
Lorenzo, a strict geometrical design which featured Roman
columns and archways. Throughout his career, Brunelleschi
relied on these basic principles in his work as an architect,
initiating a new style based on classical guidelines that would
quickly become popular throughout Europe.

Perhaps the second most influential architect of the
Renaissance was Donato Bramante, whose work is typical of
what is called High Renaissance architecture. The High
Renaissance period took place during the late 15" and early 16"
centuries, and is characterized by an almost universal mastery
of classical forms by architects from all over Italy. Often cited as
a near perfect piece of High Renaissance architecture,
Bramante's Tempietto was built on the supposed place where
St. Peter was killed in ancient times, and is thus the most sacred
site in Rome. The small, round monument was built in an explicit
imitation of ancient Roman temples. It is a round structure,
encircled on the outside by slender Doric columns and topped
with a perfectly proportioned dome. Bramante later participated
in the design and construction of the giant dome atop St.
Peter's Basilica at the Vatican, a monumental achievement in
Renaissance design for which he is best known today.
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B 1.(B) 2. (A) 3. (A) 4.3 5. (A), (C), (F)

Word POP-UP | 1. (e) 2.(a) 3. (d) 4. (b) 5. (c)

Pottery of the Hopi Indians =0| QIc|e| =7|
Of all the art forms common to Native American otflz|z} 201 2st0 SEXOZ LIEHLH= of

culture, pottery is one of the most beloved, and the pottery of & el BOIM T2l 1 Al g Eef & SiLio|
the Hopi Indian tribe of southwestern America is among the o, 2 B0M= GA oloi2|zt x| S0|F QIc|oie)

most vibrant Native American traditions. The Hopi and their Z71= 7Ky RI2tst otog|zt iFEDl MEO| &3l &
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neighboring tribes began making pottery over 2,000 years
ago, and the traditional process of making it has changed
very little since then.

The potter, almost always a woman in Hopi culture,
first must obtain the clay that is needed to make the pot. Clay
is traditionally gathered near the home, simply by digging
small pits in the ground. *Larger mines do exist, and many of
ffhem] are kept secret from outsiders by members of the tribe,
as clay is often seen as an almost sacred material. Traditional
prayers are offered up to the spirits when the clay is taken
from the earth. The clay must be conditioned for several days
before it is ready to be used, and the women do this by
2grinding the hard substance into a fine powder and soaking it
in water until it is soft and pliable].

After this step is completed, the clay can be molded
into the shape of the pot. Most often, the pot is carefully
molded by hand, using small amounts of water to keep the
clay soft and smooth throughout the procéss. Another popular
method, most often used for much larger objects, is to use
long coils of clay that can be stacked. A base is made from a
flat piece of clay, and the pot is literally built from the ground
up by stacking the coils on top of one another. Once molded,
the pot is left to dry for a short time before the potter returns
to polish it. Polishing involves the use of a small, wet pebble,
which is scraped up and down the sides of the pot at a rapid
pace, This ensures that there are no imperfections such as air
bubbles in the clay, which can ruin the pot when it goes into
the firing stage.

Designs for the pot are often in the form of pictures or
shapes that are scratched into the clay surface with a special
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Show Up afterfinmgy,@while marks that are too deep risk
breaking ihe inside surface, which can cause the pot to!
Shatter.when’heated] Traditional designs often feature the
Avanyul, a feathered serpent from Hopi folklore, and several
other symbols that have a personal, spiritual significance to
the potter, such as wolves or waterfowl. Painting is not
uncommon, either, and is traditionally done with a piece of a
yucca plant that has been chewed at one end to form a brush.

Finally, the pot is placed in a shallow pit to be fired,
I “The pot is placed on a bed of large broken pottery
shards, and covered further with more shards. [[] The space
between the pieces allows air to pass into the furnace
and feed the flames. The whole arrangement is then
covered with a mound of dried feces from cows or sheep, and
wood is used to set the feces ablaze. [@ The potter recites a
traditional prayer for good luck in completing her work of art,
as any number of things can go wrong during the firing. A
gust of wind, for instance, can blow ashes or feces onte the
pot and stick to the clay, ruining the design of the pot and the
many days of work that went into shaping it. After several
hours of cooking, the pot is hardened and ready for use.
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p 174

3% 1. (C) 2.(B) 3.(0) 4. (D)
11.(B) 12. @ 13. (B), (C), (D)
Dada

The course of Western art forever changed after
World War . 2The brutality and violence of the war affected
an entire generation of young poets, writers, painters, and
other artists. They were disappointed that Western ideals like
peace and democracy had not prevented such violence. The
outrage felt by these artists gave rise to the most subversive
art movement the world had ever seen. Its practitioners called
it Dada, and it stood for everything that art was not; it was, in
a sense, “anti-art." Instead of pleasing the tastes of viewers,
Dada artists sought to shock and offend them. ' Dadaists
sought to challenge people's traditional beliefs by challenging
the ways in which they viewed art. Dada artists wanted not
only to change the art world, but to change the beliefs and
attitudes of the people as well. Throughout its short history,
Dada spread to several cities around the world, taking on a
new and unique form wherever it traveled.

Dada was begun by a small group of artists in Ziirich,
Switzerland. ? Switzerland was neutral in the war, and it was a
refuge for people from nearby warring countries such as
Germany and Austria. Artists moved to Switzerland both to
escape the war and to protest it. The movement centered on
a local nightclub called the Cabaret Voltaire, where
performance art was the main attraction. In one early
performance, poet Hugo Ball read three pieces of
experimental poetry while bouncing around the stage in a
costume made of cardboard cylinders and a pair of cardboard
wings. In short, the performance was completely absurd, and
Saudiences left the club both shocked and confused at such
“disregard for their own pleasure. This, of course, was Ball's
intention. Similar performances at the Cabaret included many
important artists who would later go on to achieve great fame.
One of them was Max Ernst, who, with the help of fellow
artists, established a Dada group in Cologne, Germany
shortly after the war.

From Zurich, some members of the original Dada
group moved to New York City to join an already thriving
community of Dada artists there. [E] The atmosphere in New
York was much different from that of Zirich and Cologne.
TMNew York artists practiced what was perhaps the most
playful form of Dada to date. [8] These artists were less
burdened by the violence in Europe, and the result was
this relatively carefree attitude. "?’\Whereas cynicism
played a major role in European Dada, irony and humor were
important to the New York scene. The basic goals, however,
remained the same: the creation of anti-art that challenged
the beliefs of mainstream society. French artist Marcel
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Duchamp created one of the best-known art works from this
time and place: a sculpture called Fountain, which featured an
overturned bathroom urinal. ® Audiences reacted with disgust
to the piece, and the work was almost universally reviled by
the mainstream art community. However, it did spark a great
deal of lively debate, as the artist had hoped it would.

Artists in Paris had been closely following the work of
various Dada groups around the world, but a real movement
didn’t begin in Paris until 1920, when several of the
movement's original members moved there. For many years
prior to this, the city had held a stronger reputation for its
literature than for its art. However, once an array of artists
began pouring into the city, Dada succeeded in Paris more
than in any other city. Writers such as André Breton took up
the cause of the Dadaists and published essays on the Dada
philosophy. French painter Jean Crotti held the first exhibition
of Dada painting at the Society of Independent Artists.
9Composer Erik Satie collaborated with Pablo Picasso and
others to create one of the most bizarre and scandalous
ballets of the time. Whereas most ballets include graceful
dancing and beautiful music, Satie and Picasso’s ballet
featured Cubist-style sets, an orchestra of noisemaking
instruments, and costumes so large and awkward that few of
the dancers could move with ease. Despite the wide array of
art produced in Paris, the Dada movement began to go out of
style by 1922, and by 1924 had all but disappeared. Though
Dada may be gone, the lasting influence of Dada can still be
found in modern styles of music such as punk rock, and is
also alive and well in many modern art films.
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Chapter 10 Zoology, Botany & Entomology

Intensive Drill 1
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| 1.(A) 2.(B) 3.(B) 4. (D)

Kudzu

The American Southeast is famous for its beautiful
rural areas that are home to a wide array of plants, including
several species of trees and flowering plants. One particular
plant that has become dominant in this region within the past
century is kudzu. Kudzu is a distinctive plant, immediately
recognizable by its hairy vines, big leaves, and purple flowers
blooming from long stems. MKudzu is not native to the
United States, though; its origins can actually be traced to
East Asia, particularly China and Japan, @where its starchy
roots were often eaten and its stems were used to produce
fiber for ropes. However, since its introduction into the
Southeast, it has spread out over most of the area and
become a threat that must be constantly and closely watched.

Kudzu first became popular among people in the
United States during the 1880s. ?®: (©)The pleasant
appearance of the plant, as well as its rapid growth, made it
an attractive provider of shade in the warm, sunny climate of
the Southeast. Fifty years later, beginning in the 1930s,
farmers found other uses for kudzu. ?® Due to its high protein
content, it served as a convenient food source for livestock,
and 2Mijts deep roots helped anchor soil in order to prevent
erosion. It became so popular that people would grow
millions of seeds at a time and planted kudzu almost
anywhere that they could, particularly in Alabama, Georgia,
North Carolina, Virginia, and other such southeastern states.

3However, such avid promotion of kudzu proved to
have harmful consequences. Kudzu's quick rate of growth —
up to a foot a day — soon became a major problem. It grew
over open fields, up the trunks of trees, along sides of
highways, and anywhere else, quickly overtaking land,
vegetation, and infrastructure. By the 1950s, kudzu was
hated by most farmers as an invasive plant species that
could not be contained, and *the U.S. government
subsequently removed its status as an acceptable cover
crop. Studies have shown that kudzu has cost agricultural
and lumber industries several millions of dollars each year.
The primary threat it poses is by blocking out sunlight other
plants need, thus interfering with crop and timber production.

Fortunately, there are a few ways to counteract
kudzu's spread. The most effective way of removing, or at
least controlling, an infestation is the removal of the plant's
root crown. These are knobs of plant tissue at the top of the
root. By closely cutting this knob away from the root system,
people can slow down a plant's growth. The leftover root
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B 1. (C) 2.(©) 3. (A 4. 5. Altricial: (A), (G) Precocial: (B), (D), (F)
Precocial and Altricial Species Y SEN U S

Most animals, when they are born, require a great 2ol ZE2 efolit & EXIM HOlEE £ fend for oneself
deal of care from one or more of their parents before they are Hi7t Er_l 7HK] 22 F *?_'éé 2 YF 259 Y2 AL Wy
fit enough to survive on their own. Others, however, are ready HAEE Wololglct a2iLt ofE O §E2 WS Arecnchil. S48
from a very early point in development to leave the nest and Z7| SAIMRE! SRIE Wt 242 FE FH7t & a}tri.cial.e»aiex
fend for themselves. These two broad groups of animals can olU7|= &ict, O] & BFC 882 M =Y SE = distingyish: e
be characterized as being either precocial or altricial. SONEER2 s & UL ZY SES YU E
Precocial refers to animals that require little care after birth, 20| 20| URsIX| Y2 SEE Kol LI 2y &
while altricial refers to those that rely on their parents for a E2 220 & o 2 712 8 olEsHo} 5l= &&
longer period. The characteristics of each group can vary £ Uslct Zizio] £EX2 580 70 weat i .t
widely depending on the type of animal in question, and it can Asin] hE FEFE AEs27t of2iE = ACh
sometimes be difficult to distinguish one from the other.

Precocial animals have a much longer gestation Zd SE2 WY SER0 YEf 7(Zio] Ak gestation el 7|2t
period than altricial animals. For this reason, they are more 0|3t o|R2 B M&8H HEfoIM EHOILEA ECh F spectrum 9|
fully developed when they are finally born. Animals can BES H2 HYZ ZMEHE UEHNXSL A 21 exemplify o{7} =ict
present precocial habits across a broad spectrum, and o2t EHE X HoiFe 82 QU e superprecocial %zl
nowhere in nature is this better exemplified than in birds. =N R0 M7is H UWSE 3 2E, Holit Al
The young of most precocial bird species are born with well 2AF 2FED EHMSICH U FRe B8 F 244
developed skeletons, feathers, and an excellent sense of 7t Qloll SXAIE wWE AhH| of Bibsdl, 012 Holt 5

sight. B " *Some species of birds have young that are ready 21 ool 2xEMoletn maict [ AtNY 23 X%
to leave the nest within 24 hours of hatching, and may be SXE Y 5 Us S ACh 0|t =440 X
called superprecocial because of this amazing ability. e M7IEoAE B2 BE 7Z2i0] HRslh| olF &
Another such species can actually dig its way out of the o URE= H2E =HE 52{0] U0l 222 ZHY
nest after hatching and leave immediately. Less precocial + AUF
D]

UE WIK| 2|2t 2 ofololAl olE oHOtf’“:}
chicks still require some care; for instance, some are born I3 §& B0M= AlGa ga 20| o F=
without the ability to regulate their body temperature, and must A M8 4D EfolLls SBE UKL AH“*a

=
rely on the mother to do this for a short period of time until 47} BXl= ek
they are able to handle it themselves. [B] There are also some
mammals, such as deer and goats, which are also precocial
to a degree, though they number far fewer than birds.
2The opposite group of animals, those said to be o|zint sl MEC &2, & oY &2
altricial, require a great deal more care before they become SRS K| B E5E mQ=e i) Z{

gestate 2efisic
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independent. This group comprises most mammal species.
The altricial young are often born without some basic survival
traits, such as a coat of fur or eyes that are fully open. For this
reason, they must be allowed some time to develop before
they can be expected to survive without direct care from the
mother. Humans are included among altricial species, and
require one of the longest periods of care of any species. Other
mammals, such as giraffes, display much shorter periods. It is
believed by many scientists that this is due to their large size
as adults. The young can gestate for a longer period within a
larger adult, one result of which is that the young mammal is
larger and more developed when it leaves the womb. In
comparison to humans, a giraffe has a gestation period of 15
months, whereas the gestation period for humans is only nine.
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Honeybee Communication

Honeybees are very social creatures, as they live
together in large hives that are divided into a highly
structured hierarchy. Honeybees function as a collective unit:
they depend on each other to build, defend, and sustain
hives. Thus, they have various methods of communicating
with each other, including releasing various scents and
“dancing.” Extensive research has shown that the purpose of
this dance is twofold: to inform other members of the colonies
of the location of nectar that bees use to make honey, their
primary staple, and to recruit other bees to retrieve this
nectar. In spite of numerous theories about the particular
significance of the modes of communication used,
researchers generally agree that there are essentially three.
They are the dance itself, sounds emitted during the dance,
and the distribution of odors from the food source.

The most immediate mode of communication that
honeybees use is the dance. These movements have been
noticed by observers since the ancient days of Aristotle, but
their exact purpose wasn't discovered until after the mid-
twentieth century. ' An audience of honeybees from a hive
must watch the dance closely and catch every detail in order
to understand the message correctly. The dancer imparts
crucial information through various movements. Some of
these movements include the rotation of the bee's tail a
certain number of times and positioning its body at specific
angles, in one or two possible dances. The round dance is
used for food sources that are nearby, and the more
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complicated “waggle” dance indicates the location of food
sources that are further away. ?This particular dance indicates
the exact direction in which a food source is located and how
far away it is.

In addition to the dance itself, different sounds are
made by the dancer and detected through the antennae of
honeybees. Ultimately, both the visual movements and the
sound are necessary to relay the information properly.
*Moreover, the specific sounds must be made correctly to
create a successful dance. Experiments with bees that had
artificially clipped wings or mutated, shorter wings showed that
they produced a higher vibration when dancing, and as a
result they could not recruit members from the colony to seek
out the food source. By comparing the dances of various other
species of bees and the conditions in which these dances are
performed, researchers now believe they are an adaptation to
dancing in locations with little light. Y The sounds supposedly
help the audience bees follow the dancer's movements in
these environments, but this is still speculative. [] Another
theory is that certain sounds inform the audience that the
food source is of a particularly desirable quality.

The use of odor is another important mode of
communication, though its usefulness in finding food is highly
debated among researchers. [ Some have suggested that
picking up these odors, not dancing, is the primary method
bees use to find available food sources, but most believe that
it plays a secondary role. [B] The scent of certain flowers,
nectar, and other properties of the food source rubs off on the
scout as it searches for food. As the scout dances, the
audience will pick up on this scent. This action is supposed to
help them detect the exact location of the food source, as they
can trace the smell to the spot.
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through the use of spores. Though they serve the same basic
functions, the differences between these two reproductive units
and the methods of reproduction they represent are many.

The more familiar of the two categories is the seed-
bearing plant. Seeds are basically small, enclosed units that
contain an embryo of the parent plant. The embryo, an
undeveloped version of the parent plant, is the most important
component, as it will eventually grow into a new plant, All
seeds feature certain protective structures to ensure the
health of the embryo. For instance, (W1t is bsually protected by,
an outer covering known as a seed coat, a layer of material
@ihat helps both fo retain molsture in the seed and 1o keep if]
from becoming damaged by environmental factors} 2Seeds
also contain a source of food for the embryo to feed on as it
develops, This food is usually a combination of oils, starches,
and proteins, and occupies the space between the embryo
and the seed coat.

Seeds are considered the end stage in the process of
reproduction in seed plants, having been preceded by other
familiar processes such as pollination and flowering. All that
remains is for the seeds to be spread, which may be
accomplished with the help of wind, water, or even animals,
3Seed plants are the most advanced form of plant in
evolutionary terms. For JilSleason. they often dominate their
respective ecological niches, like forests and grasslands.
Those few plants that still reproduce entirely asexually —
without a partner — represent the most basic form. Between
them lies an intermediate stage In the evolution of plants, the
spore plant.

Spores are much simpler in their make-up than seeds,
and are a common reproductive unit of bacteria and fungi in
addition to plants, “*One of the key differences between seeds
and spores is that spores do not have the same support
mechanisms, such as stored food resources or defensive
coverings. So, spores from plants are Jess able to survive in
unfavorable conditions for long periods of time before growing
into a full plant. As a rule, spores are released in large
numbers as a way of giving more of them a better chance of
growing to maturity.

Despite their many shortcomings, spores do have
some advantages over seeds. Spores are extremely light
compared to seeds, and can thus be dispersed more easily
and over greater distances by even light breezes. The most
common type of spore plant Is the fern, which releases spores
from the underside of its leaves. Some species of fern may be
sald to bridge the evolutionary gap between spore-producing
plants and seed-producing plants. The presence of ferns
dates back over 300 million years, and over the course of their
long evolution, some have evolved into seed-bearing plants,
perhaps some of the first,

A146 e e i READING Answer Key & Explanations

JiEHoz 42 qYg s, 58 PRtz HMY ¥

ot 21 Xo[HE Cisict,

T 2% & &3 of 2l A48 e B3t
= M%0“:}. Mote 71Exez ofo| 429 by
D YH= B0 7iHolct, A2
2 weE] ™ gAlRl s K2t M A80] &7
—‘?~0|I 7}’“ ‘ERE} LOIQ E Mok H}I§ X17|7I

e ul{?} xia}:f:ll %Rﬂ

g esm o, of JURE JIE, =Y, B
ol Higie= o|R0ix Zex diet Bul Alo|o] B
2 ARIEIC,

MOt Zxp Mg AN ofXlY DAz M)
S|, SEEMT 18 22 W=t Ciale) rhgof
2t oldis W0 WX U =0, ols B
o 2 B2 89 B8 YA AYECL BR AS2
Fsixoz i waE gejo| Mgoct RELOE2
2izto] MEfE X9, & A0 ZPOIAM 2 94
B RIX[Bi, 2T 24240 7& o)z HAlsh=
% o El= ABEE M JIRER! Heiolch =9
TisiE0lA] 24 MEat ZX AR Afolo] B2 S
7} e, 0|20 HiZ 2t AlZBO|CE

EXle SAECE B4 FY0] g A2
Qo= elEE(olg} FFel &F WA Zz0IC, ZAje}
Bxtel #8 A0IY & sitte HIZ XNFE Yot
H50 Y2 HS 4H0] gittE AMMo|ch 237! g&
of A29 xk= ATF A2 Alap7] ol I
S 2BEE Yol Y Z00
YHiHom ZX} AZS Y4712 X £ U= B
£ 15l 9IE siLtel WMoz g o ZX|G Of
i

B2 HEo! Wiz aiXigt ZXprt SXpECH 4
2 H= Aok ZXs BXie HluYS o A3 J1Y
7| 2ol ofF offt HiEois G fn R el
HRUE 4 Uk ZAL Mzl oY B8 BRE 2A
27t el 9o Y 2o 2ZXIE HEAC, nA
EI dg FE7F BAt MET FR} A29| MHEN F
28 0f¢ 72ks Ho] qlck, mAlRlE 39 ¢
w-Ei ExstAed, 7Iuzl Hat 212 &2 271 B9
27} BRE W 422 MRicts Zolnl

l= & Holdx| Rl

. seed-bearing ZAIE Y&
" embryo ()
" starch &%

. precede

~ECE oX Yoo
pollination g{=R)

. flowering JH&f 2ol L

respective {2t

" ecological niche

SelE xi9f

» asexually SM(Ethez

 fungi &R

unfavorable galet
maturity 47|

shortcoming ©¥
disperse m=a|c}

' breeze o|&

fern zAl2)
bridge a gap

=Y SiE oiect
presence &xY



Chapter 10. Zoology, Botany & Entomology

XI20iM BAIE 20| £0 FH2E 71 ¥ UEtH 2227 HRE 22 58 o7} vtz £ HEI} wE ook,

(A) MItS] = WRE £88 MESHs, s Bjats a0 Qo] A74K UCt
®) -«-ulam sals uole] AL uiol Mol HRS SR HYRS KB

(C) th= Mot OloflAf +0j lsh ANEIX| RE® BSWEL, Bl W0l DI2X| YEF Bict
(D) Zl= 7t Ol2X] Q4T 2l A4S WX| Qcs HEsic)

%4 | g 1 DS M2 F0|(seed coal)7t HSHECH: LB, @ Bll= 488 9X/5iT 25 29!
Eﬂunacw WBoICh @= DHECH & o TAISHE W02t & 4 Uct ALl LIBES 718 & 82 XS O )om

BX AlE0| BAE A2 82 A27?

(A) MtolA Ul §lEt Hoes H2sic

(B) ZX AlBECH G WHEIRICH MZEICH

(C) CtZ Al2of sl FF MARI0IA Uttt
(D) S AEHE X|0I MRt ZRYSICE

A | FT B 200M EXAIEL) MSHS 2ol HHie| MRYE |XIAFHAFE FYR0| Uctn MYSICE

X|20|A this reason 0| 712|7|= 227?

>_\‘

(A) Moto| Hiztnt B, 250l 2t HxLZk=
(B) ZXt 420 71% WHE Hefo| AlZE0[2l= 2
(C) Mict Qtoll vl ARO[ QUCh= At

(D) MiSto| 44| HAl9| Ofx|9} HA2t= FF

B4 | | this reason 2 ¥ 2% “Seed plants are the most advanced form of plant ..."& 7}2|7IC},

©et 4ol ZX17t F2f8 0lRE?

(A) OIF SI2 XIHolM 2EE 4 gict
(B) mAIXI0AH &H H$Ict
(C) ¥uo| H#Xsin &&no| ict,

(D) WS nf 23| JY6IX| 28It

Al | [T EX ABO| X ABRCH FOfE 0|2 SYRE HIXHHE Ao[Lt 25910 Qith=s ME 51 Qloh

HololM ZHEHE 27E Jaf sigshs AEn HAUSIAR. HI|0A & 7IX|l= €0l ojuct of 24f= 3Folct.

(A) S0l & 2Hsict, Ext Mg =Zx} AR
(B) 72 &57%o0| Uch ® (B ®©
(C) e ol BrECt ® ) LN
(D) =44 AlZofgt ZEXHBICH LX(c)

(B) 7+ TILE A@YeEHolct,
(F) &8t &olAM dotedE 7Hs4ol ’Sil'—}.
Q) 212 Qe & H2|7ix| mE £ AT

4 | [T B% AE2 AR SoME 7K TEE Felz M2 HiE X177 «F 25900 JURE 1 AN AHES2
aFol= "J A £ AT SYEH YEelH X|LIE 2D AUCH olofl Hell ZX AR2 AFE 2AFol Fshy| W20 ZXHE
etz wo|= SEf2 MEMRE wQIch J2|1 ZXts 7187| th2o Ha|7ix| Zofzt 4 ot

Part B. Approaching Themes e A147



iBT Practice

p 190

A 1. (B) 2.(B) 3.(B)
11. (C) 12.(C) 13. @

4.(C)

Carnivorous Plants

All plants rely on nutrients taken from the soil in order
to survive. 2However, in areas where the soil does not contain
enough vital nutrients, some plants have adapted to
supplement their diets from another source: living organisms.
Though they are few in number, carnivorous plants are
nonetheless fascinating beings that “eat” anything from one-
celled organisms to insects in order to survive. They are
commonly found in marshlands. ' Carnivorous plants feature
one of several types of “traps” to ensnare prey, which they
consume to make up for nutrients that may be missing from the
soil. While there are over 400 species of carnivorous plants in
the world today, some are more prevalent than others.

The most well known of these plants are the snap
traps, which includes the Venus flytrap. *Snap traps are easily
identified by their leaves, which are separated into two lobes
that have the ability to fold together. These carnivorous plants
capture prey through mechanisms that are not unlike the
common household mousetrap . “? Inside the lobes, the
surface is covered with tiny hairs that are sensitive to
movement. ¥AWhen the plant’s prey brushes against the
hairs, it triggers a closing mechanism that rapidly brings the
two lobes together, trapping the prey securely inside. *The
response of the traps is phenomenal in regard to speed: the
time between triggering the hairs and snapping shut is less
than a second. As the prey struggles inside the trap, it only
triggers more hairs, causing the leaves to tighten their grip.
#B)The plant then secretes liquid chemicals from special
glands into the trap to dissolve the prey and absorb all of its
nutrients. Besides the Venus flytrap, only one other type of
snap trap exists today, referred to as the waterwheel plant.
The two share a common ancestor and differ only in a few
ways. ¥©For instance, the waterwheel is an aquatic plant,
while the flytrap is exclusively terrestrial. In addition, the flytrap
feeds primarily on arthropods like spiders, while the
waterwheel lives off of simple invertebrates, like certain types
of plankton.

Pitfall traps are among the most strangely beautiful
types of carnivorous plants, though they may also be the most
primitive. They function much more simply than snap traps,
though the wide variety of pitfall traps (also known as pitcher
plants) means that some are more complex than others. The
simplest type of this carnivorous plant is best exemplified by
the sun pitcher plant. It consists of tall leaves that are rolled
into a tubular shape. The mouth of the leaf, and the opening of
the trap, are wider than the rest of the body. ®The sun pitcher
plant simply waits for unsuspecting prey to slip down the sides
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of the tube, where digestive enzymes wait in a small pool to
drown and devour it. ”More complex forms of pitfall traps use
basically the same mechanism for killing and eating their prey,
but the actual trap can be far more elaborate . The cobra
plant features a large, vacant bulb at its tip with small
transparent dots that let sunshine in. @When insects (mostly
ants) crawl into the bulb, they try endlessly to leave through
these “false exits,” but @ eventually they tire themselves out
and fall down the tube into the digestive chamber, @ where
they are dissolved by the plant's digestive enzymes.

A third type of carnivorous plant uses flypaper traps to
capture its prey. [} " These plants are extremely numerous
and vary greatly in appearance from species to species. [E
However, all of them share the same basic trapping
mechanism. '°Their leaves contain glands that release a
sticky type of mucus which can be used to trap insects that
unknowingly land on them . [@ One type of flypaper trap is
the butterwort plant. [B] The butterwort has broad, bright green
leaves that are grouped closely together. ' Flying insects are
attracted to the butterwort because the thin layer of mucus on
its leaves has the semblance of dew, making the plant look
like it is covered in water droplets. When the insect lands, the
leaves release more of this sticky substance, which further
traps the insect. Another type of flypaper trap is the cape
sundew, which has an appearance quite unlike its distant
cousin the butterwort. The leaves of the cape sundew are long
and thin, like tentacles. Tiny hairs run up and down the length
of the tentacles, each containing a fat drop of mucus. '?As
with the butterwort, insects are attracted to the cape sundew
expecting to find water, but instead become trapped in the
mucus. The tendrils then curl up, enclosing the insect in a tight
coil that aids in digestion.
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Vocabulary Review p 194
HE 1 A 1. infrastructure 2. herbicide 3. subsequently 4. gestate 5. prevalent
B 1.(A 2. (D) 3. (A) 4. (A)
C 1. reproduction 2. defensive 3. exemplifies 4. erosion
D 1. (A) 2.(D) 3.(B) 4. (B)

A ctg wiziol 017 Holot YRIGHS TIOIE MPOAIR,

4. infrastructure (7[71A121) : 8t LI217} SHI2H| S01717] sk TSt 7|2 XA
2. herbicide (#|z7) (AIBE B0|E 818t 23

3. subsequently (0|0{A) : 2742 Of™ AL 0|F0f

4. gestate (YEelsiCh) L X201 AZ2|7t EHUCE

5. prevalent (12 02 QMo Z Ha| gAlEk=

B o2z a0 208 tojet 22 £8 xd 28 12412,

1. OH ZUDER &, 79, 8 250 Z2 389 2SO0 XMeiM= Hotds w22 5HE 71X Ut
(A) el 2 (B) RpAZ{QI (©) 9| (D) x|l

2. 0] Z(Hol chet g2 RS2 o|BXQl| Ol= 2217t 2749 sHEEIA =X|nt M= wAlof ths 7{2] K| 2517| uj20|ct,
(A) 275t B) E25t| (C) 2M0l 2lah B (D) 57 Hitiez d=

]

3. 1 B17|50| ¢US A0t AES & Sofl FOIX|T BiSof AR,
(A) mjx|3 (B) +Fstn (GF=3- i (D) E=ln

4. dic} AE2 XRI0| HOA LZts A& YotFE 28t B2 uieol| XRAE BHES| DFARICH
(A) 7 AR (B) H74Etct (©) =gt (D) WEct

C 4ol 01zl HoiS ARsHAM 2B LASIAIL. OIHS HelsiO} ¥ 45 Uct

1. 240l WEE o SEMFES SEEY YA HAE A7 SEEQ YES ElSA & 5 Uk

2. 7{g0]9| Lo 7|22 & HO| SRR HEsk= T ZROICL

3. AR0| QU= vt 0fR2)H| ME HEBO2M 7122 S80| T S| HSsls 52iE BoFE E2 o7} Eict
4. 1 B2 D27} L0IHX| 941, HIRHCSZRE 9| HANE E F0|7| Yl sig 20 E2 4UCt

D cie wizio) soizt xizst clol® 1242,

1. SEFC 2(&) o2l £:340] LI0|E $=249| Ij 3ol =XS StXHA B £= Qlct
(A) DIAIEAM (B) =2y (C) arot (D) 22|
2. L[Sl Eolof Q= M2 wZint FE0IMEE] oigtat 2210 0|27|7tx] & _Ol 2N 2& ZlofRUCH
(A) 212 (B) &= (C) A3t (D) #9
3. _AIRES 320 A= Al 50 0 O 240l YEatofet St
(A) ZiE=e! (B) S%|0f At= (C) eEt=l (D) ‘"] mzl
4. Mot 7|9 A=l _ MoIEe 4£20| ZEste US YOoIFEE TSt ojast Qu|E 7ix|a Q)
(A) 4=245t7| 2ck (B) thSet2| flak (C) 7| 2fah (D) w2pE7| sk

Part B. Approaching Themes e A153



PART C Actual Test
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Passage 1 p 202
e 1. (D) 2.(C) 3. (B) 4. (A) 5. (C) 6. (A) 7.(C) 8. (D) 9. (C) 10. (D)
11. (C) 12. (B) 13. 14. (B), (B), (A
Brazilian Independence HalEo| =8
In the early 19" century, many European colonies in 19M17| = atElotmz|7te] e R AMXlE struggle =2{aict
Latin America struggled to become independent nations. SY30| 7| Yol US w24 Yot 2 I S declare t=aict

Among these was Brazil, today one of the largest nations on
Earth and the leading powerhouse of South America. In just
three years, from 1822 to 1825, 'Brazil officially declared its
independence from Portugal and gained international
recognition as a sovereign nation, all with relatively little
fighting. Three main factors determined the course of Brazil's
struggle for independence: the Napoleonic Wars, Brazil's
capable leaders, and assistance from Britain.

+MThe first important factor was the social and
political upheaval brought about by the Napoleonic Wars. As
Emperor Napoleon | of France conquered Portugal in 1807
and Spain in 1808, he forced the Portuguese royal family to
flee in order to avoid imprisonment, a fate also suffered by
Spain's King Ferdinand VIIl. These developments had two
very important effects on the movement for Brazilian
independence. *@First, (1)the removal of Spain’s central
government crealed a power vacuum in Latin America,
@essentially paving the way for numerous independence
movements in Spain’s colonies there. Brazilians, many of
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Naturally, many residents of Brazil wished to expand on this,
and began to agitate for independence from Portugal.
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Actual Test 1

The second major factor in Brazil's gaining and
keeping independence was the leadership of intelligent and
ambitious political and military leaders. The most prominent
leader was the regent Dom Pedro |, appointed by his father
Dom Joao in 1821. It was under Pedro's reign that Brazil
officially gained independence. As a shrewd politician, Dom
Pedro recognized the strong sentiment for nationhood among
Brazilians and decided to harness it rather than oppose it. He
successfully united the colony in opposition to Portugal's
parliament, which wanted to keep Brazil subservient to
Portugal. Dom Pedro was also a skilled orator. In one famous
speech, he dramatically denounced Portugal by tearing its
military insignia from his uniform, swearing to make Brazil a
free nation (in an ironic twist, he would later return to Portugal
to rule as its king). 7 Another important figure in Brazil's
independence movement was Lord Thomas Cochrane .
Cochrane, a dismissed British admiral who served Brazil as a
mercenary, was instrumental in defending the country from
external and internal threats. &% He won numerous naval
skirmishes against Portuguese ships and &® subdued revolts
on the coast before violence could spread. ° Furthermore,
he did all of this with a very small mercenary fleet, which was
essentially Brazil's navy at the time.

Despite these military successes, a larger war with
Portugal might have been inevitable, had it not been for the
third factor: Britain's assistance to Brazil. After defeating
Napoleon in 1815 and dismantling the French empire, in
addition to Spain and Portugal losing their colonial
possessions, Britain essentially became the most powerful
empire on Earth. ?Not surprisingly, Britain encouraged the
independence of former European colonies, even supporting
measures such as the American Monroe Doctrine, which
promised to confront directly any European conquests in the
Western Hemisphere. Furthermore, Britain had developed
close political and economic ties with Brazil when it acted as
the seat of Portuguese power. [E] *With great interest in
Brazil's independence, Britain negotiated a treaty between
Brazil and Portugal. [@ Thus, in 1825, Brazil officially
became an independent nation.

In order to make their independence final, however,
Brazil had to make some concessions to both Britain and
Portugal. [8] '*(" These included awarding some trading and
political privileges to Britain and agreeing to abolish slavery,
an immensely unpopular decision with Brazil's plantation
owners, who relied on slave labor and successfully defied this
requirement for several decades. '*In regard to Portugal,
Brazil had to pay a large financial sum to compensate for the
loss of the colony, and it had to relinquish its claims to other
Portuguese colonies, particularly those in Africa. Despite the
schism that separated the two countries, Brazil's
government under Dom Pedro | would remain involved in
Portuguese affairs for some time after its independence,
another unpopular policy that would lead to much discord in
Brazil's formative years as a sovereign nation.
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Marsupials in Australia

Unique among mammals is the subclass known as
metatheria, more commonly called marsupials. This group of
mammals consists of animals such as the kangaroo and the
opossum. Marsupials differ from other mammals in one
essential way: unlike other mammals, their young do not fully
develop inside the womb. '®Instead, they are born without
being fully developed, and complete their development outside
of the mother’'s body. They are able to do this partly because of
a protective pouch that most adult marsupials possess. After
being born, the tiny marsupials instinctively crawl into this
pouch, where they safely feed and rest until fully grown. There
are over 250 species of marsupials worldwide, but the vast
majority of them inhabit the island continent of Australia, as well
as surrounding islands such as New Zealand and New Guinea.
The reasons for this uneven distribution are varied and complex.

Common marsupials like kangaroos and koala bears
are readily associated with Australia, and factor prominently
into Australian culture. It might seem perfectly logical that such
a unique type of mammal would develop on an island, in total

seclusion from other species, but surprisingly, marsupials did
not originate in *the South Pacific region. In fact, their journey
to their final home in this region was a long and complicated
one spanning many millions of years. The first known
marsupials actually appeared in the Americas about 99 million
years ago. Although #°the first fossil evidence was discovered
in North America, it is more likely that South America was their
place of origin, as a small number of marsupial species still
inhabit this region. **How marsupials reached Australia in such
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Actual Test

large numbers is still a contentious topic among scientists. To
begin to answer this question, one must consider the
geography of the planet as it looked millions of years ago,
when marsupials were making their way to Australia.

21(8) At this time, the Earth was divided into two major
supercontinents: Laurasia in the northern hemisphere and
Gondwana in the southern. Y These two giant land masses

were combinations of the seven continents we know today.

Laurasia included what would later become North America and
much of Asia. [ '™ Gondwana, on the other hand, was
composed of what would become South America, Antarctica,
India, and Africa. 20 Marsupials and other mammals
evolved together on the same supercontinent, Gondwana. D]
Then, about 65 million years ago, as these supercontinents
were slowly breaking apart, '®/a giant piece of Antarctica
separated from the mass to become the island of Australia.

Scientists believe that, by the time this happened,
several species of marsupials had already migrated to Australia
by way of land connections that led them from their birthplace in
the Americas, across Antarctica, and finally to the land mass
that would become Australia. 2* As the continent of Australia

drifted northward from the supercontinent of Gondwana, these
prehistoric marsupials became isolated, and evolved into a vast
array of different species. Today, about 200 different species of
marsupials remain on the continent, greatly outnumbering
native species of placental mammals. Why marsupials survived
in such great numbers in Australia and not elsewhere is another
topic of debate. Some scientists believe it was because
Australia, due to its gradual movement toward ever warmer
climates, was spared some of the consequences of the severe
climate change that occurred over the next several million years
in most other parts of the world. Therefore, its wildlife had a
better chance of surviving the threat of extinction.

Despite the long separation of marsupials from most
other mammals, the two groups still share a number of striking
similarities. This is a prime example of convergent evolution,
when 25two different species in comparable geographical
locations adapt to their environments in similar ways. For
example, the flying squirrel found in the West can be compared
to the flying opossum of Australia. **In each instance, the
animal is one that is especially vulnerable to predators on the
ground, and thus has a short lifespan in the wild because it is
routinely preyed upon by snakes and other predators. In order
to avoid common predators on the ground, both animals
developed a way to take advantage of their woodland
environment to increase their safety. Each developed a
webbing of skin between their front and hind limbs that allows
them to glide through the air from tree to tree, decreasing the
amount of time they spend on the ground. Though they are
separated by thousands of miles, the similar living conditions
caused the two animals to evolve the same defense mechanism.
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Actual Test 1

and rocky, so colonists first had to clear areas for planting,
literally creating the fields they intended to farm. Most of this
work had to be done by hand, as 3(© horses and oxen were
perpetually in short supply. Even when the laborious task of
preparing the fields for planting was completed, New England
farmers could only expect a meager harvest. 2.30.31B) Ngw
England soils were poor, and the cold weather meant the
growing season was brief. In short, farming in New England
was a very humble occupation.

32Because of the harsh conditions that prevailed, the
most that Northern farmers could hope for was mere
subsistence. Given the marginal nature of agriculture in the
New England area, there was little sense in acquiring more
land than was necessary to support one’s family, and farms
tended to be small, family plots. The difficulties of New
England farming also encouraged a high degree of
cooperation amongst neighboring farmers, and it was
common for New Englanders to trade with one another for
necessary supplies, loan each other expensive or hard-to-find
equipment (such as plows and oxen), and **to pool their
labor when large structures, such as barns, needed to be built.
*#The result was a close-knit, egalitarian society in which the
basic social unit was the small town or village.

Farmers in the Southern colonies, especially those in
Virginia and the Carolinas, faced a very different situation. **|n
these areas, agriculture was easier and potentially far more
profitable. The soils were rich and fertile, and the climate was
much more conducive to farming. Furthermore, the difference
in climate and soil composition made it possible to grow
different kinds of crops than those grown in New England.
Whereas New England farmers simply farmed to live, growing
primarily the staples such as corn and wheat which they
needed to survive, farmers in the southern colonies focused
primarily on cash crops such as tobacco, and later, cotton.

The difference was an immensely important one. In
growing crops for sale rather than for their own personal use,
southern farmers had every incentive to acquire vast tracts of
land, since more land for more crops would result in greater
profits. ' The commercial nature of southern farming meant
that significant gaps in wealth quickly arose, with a small
minority of successful farmers acquiring ever more land and
growing ever richer. A plantation system arose in which a
small southern aristocracy of wealthy farmers owned much of
the best land while poorer farmers had to make do with small
plots in less fertile areas. [ Southern society was thus
more hierarchical than its New England counterpart.

*Moreover, the existence of large plantations meant
that the southern population was more dispersed, and
southern politics centered around counties covering large
areas rather than the small towns and villages of New
England. B A further consequence of the focus on cash
crops and the rise of the plantation system was that southern
plantation owners were perpetually short of labor.
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@®Whereas New England farmers were able to tend to their
relatively small fields using only the labor of their family
members (and occasionally relying on the help of their
neighbors), @this was entirely impractical on a southern
plantation that might easily cover several hundred acres. [8]
It was for this reason that southern colonies made much
greater use of slave labor than farmers did in New England.
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Passage 1 p216
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1.0 12.(D) 13. 14.(C), B), (P
Aurora 223}

Few natural phenomena on Earth have inspired as
much fascination and mystery as the aurora. ' Appearing in
the extreme northern and southern latitudes, auroras
manifest themselves as colorful displays of light in the night
sky. The terms aurora borealis and aurora australis are used
to refer to #A'those auroras occurring either close to the North
Pole or to the South Pole, respectively. They are incredible
spectacles, with bands of bright red, blue, and green
stretching across vast portions of the sky. **'While auroras
have appeared as far south as Spain in the Northern
Hemisphere and as far north as Argentina in the Southern
Hemisphere, 2®they are at their most brilliant near the poles,
where the Earth's magnetic field is quite strong. This is
because the phenomenon is dependent upon the interaction
of subatomic particles in the upper atmosphere, where
magnetic activity is at its highest. Exactly where, how, and
when auroras occur is a complex matter that requires the
cooperation of several natural phenomena.

To understand auroras, it is necessary to first
understand the structure of the Earth’'s outermost atmosphere.
@®The outer reaches of the Earth's atmosphere are called the
magnetosphere, @a region where the Earth's magnetic field
and those of nearby celestial bodies combine with solar winds
to create an invisible “shell” around the Earth ®that is highly
magnetized. The magnetosphere is important to auroras
because of its ions, positively charged atoms or molecules
that have lost one or more of their electrons. In addition, the
magnetosphere is full of free-floating electrons that are
released when photons from the sun clash with atmospheric
gases. As a result of this process, much of the
magnetosphere is filled with a substance known as plasma.
3Plasma is a state of matter quite distinct from the three we
know best on Earth — solids, liquids, and gases — and can

only exist under special conditions. %It has the basic properties
of a gas, with the exception that electrons and positive ions
may exist independently, without forming attachments to other
atoms or molecules. The particles in this plasma are part of a
mixture of those that travel upward from the lower levels of the
atmosphere and those that are transported to the
magnetosphere by way of solar winds. The ability of positive
and negative charges to exist independently makes plasma
very conductive to electricity.

When electrically charged solar winds reach the
magnetosphere, the ions contained therein become entangled
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in the Earth's magnetic field, which circulates between the
poles. ®As the ions travel along this path, they collide with
particles of oxygen and nitrogen in the upper atmosphere. The
collisions cause the particles to emit electromagnetic energy
in the form of visible light. The resulting light is what appears
as an aurora. '°Auroras can vary in color depending on the
type and variety of gases involved in the process. ?Most
auroras involve ions from oxygen molecules, which produce
both green and red lights. Nitrogen ions produce a deep blue
color, while neon is responsible for flares of bright orange.
Auroras also come in a variety of shapes. Y 7 The most
common and stable shape of an aurora is that of an arc, which
can persist for hours at a time with little or no change. [
Parts of these arcs may be quite well defined, and appear as
*Nyertical bands connected to one another. [@ The
orientation of these bands is determined by the magnetic
field. While the entire formation extends from east to west,
"H2the vertical bands are aligned roughly north-to-south in
accordance with the lines of the magnetic field. [8]

" Auroras occur with great frequency near the Earth’s
magnetic poles, as the magnetic field is the densest in these
areas, and thus more prone to the kind of atomic collisions
that produce auroras. '*{"'Certain conditions can cause
auroras to appear with greater frequency in subarctic
latitudes. This is more common in the northern hemisphere
than the southern. Geomagnetic storms — disturbances in
the Earth's magnetosphere caused by solar flares — can
occur with more frequency during the equinoxes twice a year.
This is because solar winds travel much faster from the sun's
poles than from its equator, and in the months of March and
September, the Earth’s position is such that it receives the
greatest amount of these more intense winds. > The
geomagnetic storms that result can be the cause of a greater
frequency of auroras that extend farther south than is usual for
aurora borealis. Over the years, several auroras associated
with geomagnetic storms have been documented over cities
as far south as Calgary in southern Canada.
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Ice Age Extinction Event

The end of the last Ice Age brought many dramatic
changes to planet Earth. Among them was the sudden mass
extinction of countless animal species throughout the world.
Some well-known examples include the woolly mammoth, the
saber-tooth tiger, and the giant sloth. Because of their
enormous size, these animals are referred to as megafauna.
Though a few species of megafauna survive today (like the
elephant or the rhinoceros), most of them were wiped out
during this Ice Age extinction event. The reasons for such a
wide-ranging extinction of megafauna are still unclear to
scientists. Two major theories have been proposed to explain
it, though each theory has its limitations.
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One theory states that early humans had an active
role in the extinction of megafauna through hunting. "7 As the
climate warmed and the ice sheets retreated, humans began
migrating to new areas of the world, such as the Americas and
the northern regions of Europe and Asia, which were previously
uninhabited. ' Animals in these new lands were not adapted
to living with humans, who were already proficient predators.
Unaware of the threat humans posed, they did not know to
flee them. They were also not equipped with the defenses
they needed to avoid or fight off human attacks, and as a
result these animals were hunted to extinction. '*Evidence
supporting this theory comes from the fact that mass extinctions
of megafauna occurred far more often in lands where human
migrations took place, as opposed to those places where
animals and humans evolved alongside one another. ®Very
few surviving ancestors of megafauna remain in the Western
hemisphere, for example, @whereas certain megafauna still
exist in great numbers in Africa and South Asia, @two regions
where humans evolved alongside large mammals.

While the arrival of humans does coincide with the
beginning of the extinction event, this does not constitute
definitive proof for some scientists. These scientists claim that
"“there is no evidence that any species of megafauna was
regularly hunted by humans. The major exception to this is of
course the woolly mammoth, the skeletons of which frequently
display evidence of wounds inflicted by man-made weapons.
20Fossils from other megafauna have yet to yield such
evidence, however, casting doubt on the idea that humans
hunted megafauna into extinction. A further cause for
skepticism is that some heavily hunted animals thrived during
this period and even survive today. One example is the
bison, an animal that is much hunted and whose ancestors
have roamed the earth for tens of thousands of years. If the
bison could be so heavily hunted and still survive this
extinction event, some scientists reason that most megafauna
should have survived human interference as well.

Besides the hunting theory, there is another prominent
theory set forth to explain the Ice Age extinction event, this
one concerned primarily with climate. The major catalyst in
this theory is temperature. After all, it was a sharp rise in
temperature that melted the frozen earth and brought about the
end of the Ice Age. Higher temperatures introduced several
complications into the prehistoric climate. " Land that was
once covered by forests became prairies and grasslands. This
ecological change could have had any number of negative
effects on megafauna. #*For one, it would have robbed some
species of the shelter and safety provided by the forest. In the
forest, giant mammals could obscure themselves from smaller
but faster predators. Roaming the open grasslands, however,
made them far more vulnerable to predators. The biggest
impact of this change would have been the change in food
supply. B} 2*®Higher temperatures led to irregular rainfall. [
240 As a result, only those plants well adapted to the new
weather patterns survived. [@ This further changed the
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3 29. (B) 30. (B) 31.(C) 32. (D) 33. (C) 34. (D) 35. (C) 36. (B) 37. (A)
38. (B) 39. (A) 40. (C) 41. [0 42. Shale Qil: (C), (F) Oil Sands: (B), (D), (G), () Both: (A)
Oil Shale and Oil Sands HAUR(ARDH)2 FACHD)
Crude oil has become a fixture in modern lifestyles all RE HAMAXMoZ BicHol Mt Aol GOIA crude oil ¥
over the world. Without it, there would be no fuel for cars, no = otEl @47} gIICh RIR U0lE BrhIol Aol W fixture Z2@
asphalt for our roads or buildings, and no raw material from 20| RjFZXIQ| 2L} EQ} Hiclof AIREl= OfA raw material @Ixixj
which to make the plastics and other oil derivatives that are WE FBIAEO|L CH2 M7 HE S Dcs diEs barrel uid!
essential to modern life. The world consumes over 80 million ole Zio|ct, o Aﬂ?il’SJOE 8% BITO| ARt 204 valuable &gt
barrels of oil each day, and the number continues to grow. X3, 0] £2= A&sM S0l ot EHEIE A petroleum

Unfortunately, oil is a limited resource, and as demand for this
valuable resource rapidly increases, many experts claim that
the world supply has already passed its peak and is on the
decline. For this reason, petroleum companies are exploring
new sources of crude oil, namely shale oil and oil sands.

Shale oil is produced from a substance known as oil
shale, which is a type of rock that contains all the basic
elements of petroleum. 3™ Oil shale consists mainly of
kerogen, the decayed organic matter found in sedimentary
rocks that precedes the formation of crude oil. This
substance can be extracted from the rock in which it is
trapped and refined into a useable form of petroleum.
31®). 22€) Oj| shale was used in prehistoric times as a source of
fire, as the chemicals in it make it readily flammable. *"© Even
today, some countries still use unrefined oil shale as fuel for
power plants. The most notable of these is Estonia, where
domestic oil shale is a cheaper option than crude oil. *'® The
largest deposits of oil shale in the world can be found in the
western United States, in an area known as the Green River
basin. Along with giant deposits in Russia and Brazil, these
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reserves make up over 85% of the world's supply of oil shale.

In most parts of the world, however, oil shale is mined
for the purpose of being processed into crude oil. Many
people believe that **shale oil may one day help to meet the
world's growing demand for petroleum, and perhaps extend
the world's supply of crude oil for a while. However, it has yet
to overcome a few important drawbacks. 2P Oil shale mining
can be very destructive to the environment, as it involves
clearing land of trees and digging up large amounts of earth to
uncover the oil shale. Another obstacle is in processing the
raw materials. 3 **The most common method of processing
oil shale is by heating it in a vacuum, causing it to release
kerogen in the form of a vapor, which can then be trapped and
distilled, creating a kind of synthetic crude oil. **All this
additional processing takes time and comes at a cost. At
present, the process of mining and refining oil shale is very
expensive, more so than that of producing traditional crude oil.
As refining technology becomes more advanced, it will be
cheaper to produce oil from these rocks, hopefully making
shale oil as widely used as traditional oil.

Another nontraditional source of petroleum is oil
sands. @ Oil sands occur @when crude oil bubbles to the
surface of the earth and @ mixes with water, dirt, and various
bacteria @ which, over time, work to break the oil down to a
very thick, tar-like substance. Its thickness is so great that it
cannot flow unless strongly heated. *?(© However, its heavy,
sticky nature makes it handy for paving roads as a component
of asphalt. *3®)Today, the largest supplies of oil sands can be
found in Canada and Venezuela. *® Presently, oil sand
reserves account for two-thirds of the world's entire supply of
petroleum.

Today, the only nation with a large-scale,
commercially exploited oil sands industry is Canada. Oil
sands account for nearly half of Canada'’s total oil production;
production is so great, in fact, that Canada has become the
number one supplier of oil to the United States, surpassing
even the Middle Eastern oil-producing nations. [ 2 Because
oil sands are too thick to flow like regular crude oil, they do not
pool into the kind of pressurized wells from which traditional oil
is often pumped. Bl However, wells can be artificially created
by injecting hot steam into large reserves of oil sands,
simultaneously heating and diluting them so that they flow
more like crude oil. [@ ***24)Only then can the oil sands be
extracted: and as with shale oil, this mining process can be
quite expensive and use a great deal of energy. [B] Adding to
the expense is the cost of shipping oil sands, as they are
too thick to flow through traditional pipelines. % “°Experts
continue to look for cheaper and more efficient methods of
mining and processing oil sands, as their abundance could
have a major impact on the world's supply of oil in the near
future.
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