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For decades, the foraging behavior of honeybees was widely
perceived as a result of individual trial and error, where each
bee navigated the landscape based on personal instinct.
However, mhavioral research in the 20th
century transformed this perspective by identifying a complex
symbolic language known as the "waggle dance." This set of
rhythmic movements, performed inside the dark hive, allows a
scout bee to transmit specific data regarding the direction and
distance of a food source to other colony members. By
aligning their bodies at a particular angle relative to the sun,
scout bees provide a biological compass for their peers,
translating celestial information into a flight path. Moreover,
the vigor and duration of the dance indicate the nutrient
density of the nectar, allowing the colony to allocate its
foraging labor with astonishing precision. This sophisticated
system indicates a level of social coordination and abstract
thought that challenges the traditional boundaries between
human and animal communication. Recent ecological studies
further suggest that this communication is vital for the hive's
survival during periods of resource scarcity. Consequently,
honeybee colonies are now viewed as highly organized
collective intelligences where individual actions are
synchronized to ensure the prosperity of the entire
community.
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Soru No: 43

According to the passage, the\traditional scientific’'view

of honeybee behavior ----.

A) emphasized that bees possessed an innate ability to

deeode coy;pd’éx serc languages

matter of individual exploration

C) suggested that hives were led by a single leader who
dict}leﬁvery movement of the workers

D) argued that bees were ent/iua-rfincayzﬁle of surviving in
environments wit scarce resources

E) claimed that the sun had(a&nfluence on the navigational
strategies used by social ifisects
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For decades, the foraging behavior of honeybees was widely
perceived as a result of individual trial and error, where each
bee navigated the landscape based on personal instinct.
However, revolutionary behavioral research in the 20th
century transformed this perspective by identifying a complex
symbolic language known as the "waggle dance." This set of
rhythmic movements, performed inside the dark hive, allows a
scout bee to transmit specific data régarding the direction and
distance of a food source to other colony membets. By
aligning their bodies at a particular angle relative to the sun,
scout bees provide a biological compass for their peers,
translating celestial information into a flight path. Moreover,
the vigor and duration of the dance indicate the nutrient
density of the nectar, allowing the colony to allocate its
foraging labor with astonishing precision. This sophisticated
system indicates a level of social coordination and abstract
thought that challenges the traditional boundaries between
human and animal communication. Recent ecological studies
further suggest that this communication is vital for the hive's
survival during periods of resource scarcity. Consequently,
honeybee colonies are now viewed as highly organized
collective intelligences where individual actions are
synchronized to ensure the prosperity of the entire
community.
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Soru No: 44

It is clearly stated in the passage that the "waggle dance

—

A) is a ghemical signaling process that occurs?olfsively
ou)aﬁgthe honeybee hive

allows scout bees to communicate both the location and
the quality of a food source

) was oc%ted by researchers who were looking for
0 inereasé€ honey production
D) prevents o};e%:?y/mbers from finding nectar in

areas that are ant

E)is performed/on’;}yﬁnnght to avoid being detected

by potential predatofs
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For decades, the foraging behavior of honeybees was widely Soru No: 45
perceived as a result of individual trial and error, where each

bee navigated the landscape based on personal instinct. EEIEE —
However, revolutionary behavioral research in the 20th 'k \- ’ \/,)(-53 \
century transformed this perspective by identifying a complex \f \ ¥

symbolic language known as the "waggle dance." This set of
rhythmic movements, performed inside the dark hive, allows a
scout bee to transmit specific data regarding the direction and
distance of a food source to other colony members. By
aligning their bodies at a particular angle relative to the sun,
scout bees provide a biological compass for their peers,
translating celestial information into a flight path. Moreover,

It can be inferred from the passage that a honeybee

have difficulty in maintaining /keeping
would likely struggle to maintain its efficiency if the waggle
Nr—

dance was alsrupted

B) prioritizes the survival of individual scout beesgover the

prosperity of the community v ‘; (o ‘\‘\ﬂ‘i‘“‘:k f

C) depends orwp:é@,amnology to help its members ~ l\n@n
n

anQor

the the nutrient navigate toward di t flowers
e nectar, allowing the colony to allocate its D)is to differentiate between high-quality and low-
foraging labor with astonishing precision. This sophisticated quality nectar sources
system indicates a level of social coordination and abstract — o .
s . E) has a communication system that is r than
thought that challenges the traditional boundaries between that of s

human and animal communication. Recen ogical studies r»S
2_ ( further suggest that this communicatioﬁ is vital for the hive' 9 \ ﬂ‘}:) m Ml\s
survival during periods of resource scarcity. Consequently,
‘Honeybee colonies are now viewed as highly organized
collective intelligences where individual actions are .I\ \\L—
synchronized to ensure the prosperity of the entire & )Q /-t

community.
O —————
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For decades, the foraging behavior of honeybees was widely Soru No: 46
perceived as a result of individual trial and error, where each
bee navigated the landscape based on personal instinct.
However, revolutionary behavioral research in the 20th
century transformed this perspective by identifying a complex 'C
symbol.lc language known as the . wgggle dance. .Th|s set of A) restrict — \) o~
rhythmic movements, performed inside the dark hive, allows a “
scout bee to transmit specific data regarding the direction and B) evaluate — )"" /3 S g

e 2

The underlined word 'allocate’ in the passage is closest in
meaning to ----. -

distance of a food source to other colony members. By
aligning their bodies at a particular angle relative to the sun,
scout bees provide a biological compass for their peers,
translating celestial information into a flight path. Moreover,
the vigor and duration of the dance indicate the nutrient
density of the nectar, allowing the colony to allocaté’its
with ESTORISHINGIPREISIon. This sophisticated
system indicates a level of social coordination and abstract
thought that challenges the traditional boundaries between
human and animal communication. Recent ecological studies
further suggest that this communication is vital for the hive's ~ A‘
survival during periods of resource scarcity. Consequently, —Q,?/
honeybee colonies are now viewed as highly organized
collective intelligences where individual actions are
synchronized to ensure the prosperity of the entire
community.

distribute

D) overlook _) \f{\'-”

E) preserve

ooy rﬂ‘«V\‘
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EBildEGades. the foraging behavior of honeybees-z_ Bal arilarinin besin arama davranigl, onlarca yil boyunca her

pEfceiViedlas a result of individual trial’and’error, Where each bir arinin kisisel iggtidilerine dayanarak arazide yolunu

bee navigated the landscape based on personal instinct. buldugu, bireysel bir deneme yanilma surecinin sonucu olarak

HGWEVER revolutionary behavioral research in the 20th goriildi. Ancak, 20. yiizyildaki devrim niteligindeki davranigsal

century fi@fisfoffiedithis perspective by identifying a complex arastirmalar, "sallanti dansi" (waggle dance) olarak bilinen

symbolic language known as the "waggle dance." karmasik bir sembolik dili tanimlayarak bu bakis agisini
degistirdi.

Karanlik kovanin iginde icra edilen bu ritmik hareketler dizisi,
bir gézcu arinin diger koloni lyelerine bir besin kaynaginin
yonl ve mesafesiyle ilgili spesifik verileri aktarmasini saglar.

Gozcl arilar, gévdelerini glinese gore BEliflilibifEgia]

This set of rhythmic movements, performed inside the dark
hive, allows a scout bee to transmit specific data regarding
the direction and distance of a food source to other colony

members.[By aligning their bodies . - e o —
. - . . hizalayarak, goksel[bilgiyi bir ugus rotasina@onustirir ve
relative to the sun, scout bees provide a biological compass LS L i
akranlari igin biyolojik bir pusula gérevi gérurler. Dahasi,

for their peers, translating celestial information into a flight \EL dansin@aniilisi Velsiiresi nektarin besin vodunludunu
path. Moreover, the vigor and durafien.qf the danc (g1 Ve £ ———‘Lg'm'ug-

the nutrient density of the tar, @llowing the colony to ___ﬁ:lslr:::kelt(lzlor;lnlg] E?ril;s?r:za & queuny sa____“rtlm bi
allocate its foraging Iabo@astonishing precision. é\,o Wi y paylag
J

belirkr, kb s
Bu gelismis sistem; insan ve hayvan iletisimi arasindaki
geleneksel sinirlari zorlayan bir sosyal koordinasyon ve soyut
duslince dizeyine isaret etmektedir. -I ekolojik
) GalISEIE", bu iletisimin kaynak kitligr donemlerinde kovanin

hayatta kalmasi iGi idnem tasidigini
siifffiektedir. Sonug olarak, bal arisi kolonileri artik bireysel

eylemlerin tim toplulugun refahini saglamak icin senkronize

edildigi, son derece organize kolektif zekal rak
gorulmektedir.

L N 58
Lharnn Qor vt V) ty&\\

This sophisticated system indicates a level of social
coordination and abstract thought that challenges the
traditional boundaries between human and animal
communication.-ecologicm
that this communication jg vital for the hive's survival during
periods of resource scarcity. Consequently, honeybe
colonies are how viewed as highly organized collective
intelligences where individual actions are synéhronized to
ensure the prosperity of the entire community.
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For centuries, maritime historians were deeply skeptical about
the legendary "sunstones" mentioned in Norse sagas, which
supposedly allowed Viking navigators to locate the sun even
during heavily overcast or foggy conditions. These stories
were often dismﬁed@ mythological embellishments
until recent optical research suggested a plausible scientific
basis for such navigation. Scientists identified that certain
crystals, specifically Iceland spar, possess a unique property
called polarization. By observing the sky through these
translucent minerals, navigators could detect the distinct
patterns of polarized light that persist even through dense
cloud cover. When the crystal is held up to the sky and
rotated, it produces a specific change in brightness that
reveals the sun's precise position with remarkable accuracy.
This sophisticated optical technique provided a critical
advantage during long transoceanic voyages where traditional
celestial markers were frequently obscured. Consequently,
what was once categorized as a supernatural element of
ancient folklore is now recognized as a sophisticated
application of physical mineralogy. This discovery not only
highlights the advanced empirical knowledge of early
seafarers but also reshapes our understanding of how Viking
explorers successfully traversed the treacherous North
Atlantic centuries before the invention of the magnetic
compass.

anaeora

A) Norse sagas were priQériI; intended to be \works of fiction

Soru No: 47

The passage implies that the long-standing academic
doubt regarding sunstones was mainly rooted in the
assumption that ----.

ey

angora

rather than historical records

B) ancient navigators IgeKed the necessary ph};ical)iémina
for long-distance oceanic travel

C) the environmental conditions of the North Atlantic were too 44
s\tﬂe to require such tools

) these objects wergnothing but ggggg ic items with no
practical scientific utility M C((,

E) the magnetic ¢ ass had aIreadEeen in widespread
use during the Viking Age
o%
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For centuries, maritime historians were deeply skeptical about
the legendary "sunstones" mentioned in Norse sagas, which
supposedly allowed Viking navigators to locate the sun even
during heavily overcast or foggy conditions. These stories
(were often dismissed asYnere mythological embellishments
until recent optical research suggested a plausible scientific
basis for such navigation. Scientists identified that certain
cms, specifically Iceland spar, possess a unique property
alled polarization. By observing the sky through these
translucent minerals, navigators could detect the distinct
- patterns of polarized light that persis! even !hrough dense
cloud cover. When the crystal is held up to the sky and
rotated, it produces a specific change in brightness that
reveals the sun's precise position with remarkable accuracy.
This sophisticated optical technique provided a critical
advantage during long transoceanic voyages where traditional
celestial markers were frequently obscured. Consequently,
what was once categorized as a supernatural element of
ancient folklore is now recognized as a sophisticated
application of physical mineralogy. This discovery not only
highlights the advanced empirical knowledge of early
seafarers but also reshapes our understanding of how Viking
explorers successfully traversed the treacherous North
Atlantic centuries before the invention of the magnetic
compass.

Lven
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Soru No: 48
As pointed out in the passage, the functional essence of

Iceland spar in maritime navigation lies in its ability to ----
———

IS

A)he Vi size of distant stars to make them

visible during the daytime

B) generate its own light source when e@o{ed to extreme
cotd or high-pressure fog 7

N
identify specific light vibrations that remain present despite
the absence of direct sunlight

D) st}w(s;)bar/energy for several hours andyl(};(it when

the sky becomes dark

E) chemically react Wt{oféter to indieate the ship's
current geographical headihg
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For centuries, maritime historians were deeply skeptical about
the legendary "sunstones" mentioned in Norse sagas, which
supposedly allowed Viking navigators to locate the sun even
during heavily overcast or foggy conditions. These stories
( were often dismissed as)mere mythological embellishments
until recent optical research suggested a plausible scientific
basis for such navigation. Scientists identified that certain
crystals, specifically Iceland spar, possess a unique property
called polarization. By observing the sky through these
translucent minerals, navigators could detect the distinct
patterns of polarized light that persihrough dense
cloud cover. When the crystal is held up to the sky and
rotated, it produces a specific change in brightness that
reveals the sun's precise position with remarkable accuracy.
This sophisticated optical technique provided a critical
advantage during long transoceanic voyages where traditional
celestial marke equently obscured. Consequently,
what was once categorized as a supernatural element of
ancient folklore ecognized as a sophisticated
application of physical mineralogy. This discovery not only
highlights the advanced empirical knowledge of early
seafarers but also reshapes our understanding of how Viking
explorers successfully traversed the treacherous North
Atlantic centuries before the invention of the magnetic
compass.

anaeora

e 50

Soru No: 49

One can conclude from the passage that the scientific
cone =19
validation of sunstones ----.

A) pry(es that the Vikings had fre)}oét cultural e;ahgng%

with Roman materials scjefitists

B) reveals that Viking explorerﬁiét;ﬁonanx hid their_—> I\:: y
navigational secrets from future generations NN
C) suggests that modern magnetic compasses are sjif less
reIE_SIe than ancient optical tools

&loora

mipéral capable of

2\
demonstrates that what was once seen as magic was
actually a clever use of natural properties

D) indicates that Iceland spar is the
polarizing light in northgfn latitudes
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For centuries, maritime historians were deeply skeptical about
the legendary "sunstones" mentioned in Norse sagas, which
supposedly allowed Viking navigators to locate the sun even
during heavily overcast or foggy conditions. These stories
were often dismissed as mere mythological embellishments
until recent optical research suggested a plausible scientific
basis for such navigation. Scientists identified that certain
crystals, specifically Iceland spar, possess a unique property
called polarization. By observing the sky through these
translucent minerals, navigators could detect the distinct
patterns of polarized light that persist even through dense
cloud cover. When the crystal is held up to the sky and
rotated, it produces a specific change in brightness that
reveals the sun's precise position with remarkable accuracy.
This sophisticated optical technique provided a critical
advantage during long transoceanic voyages where traditional
celestial markers were frequently obscured. Consequently,
what was once categorized as a supernatural element of
ancient folklore is now recognized as a sophisticated
application of physical mineralogy. This discovery not only
highlights the advanced empirical knowledge of early
seafarers but also reshapes our understanding of how Viking
explorers successfully traversed the treacherous North
Atlantic centuries before the invention of the magnetic
compass.

anaora

Soru No: 50
Which of the following would be the most appropriate

title for the passage?
—_—

A) The Impact of Iceland Spar on Early Maritime Navigation

B) Why MWstorians Continue to Disregard Ancient
Norse FolKlore

C) Wrative Analysis of Medieval and Modern Magnetic
Comyasses

D) The Geological S(y)/ﬂ of Iceland Spar in the North
Atlangic Region

;

From Myth to Reality: The Optical Science Behind Viking
xploration
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For centuries, maritime historians were deeply skeptical about
the legendary "sunstones" mentioned in Norse sagas, which
supposedly allowed Viking navigators ollocate the sun@ven)
during heavily overcast or foggy conditions. These stories
were often dismissed as mere mythological embellishments
until recent optical research suggested a plausible scientific
basis for such navigation.

_——

Scientists identified that certain crystals, specifically Iceland
spar, possess aUnique i@gerty called polarization. By
observing the sky through these translucent minerals,
navigators c?.l.l.l.d.detect the distinct patterns of polarized light
that persist even through dense cloud cover. When the crystal
is held up to the sky and rotated, it produces a specific
change inﬁightness that reveals the sun's QreEEe position
v!ith remarkable accuracy.

Qc.rasb/ . J’t\f__b\l.j

This sophisticated optical technique provided a critical
advantage during long transoceanic vovages where traditional
celestial markers were ently,
what was once categorized as a supernatural element of
ancient folklore is now recognized as a sophisticated = Co
application of physical mineralogy. This discovery not only
highlights the advanced empirical knowledge of early
seafarers but also reshapes our understanding of how Viking
explorers successfully traversed the tr North
Atlantic centuries before the inv
compass.
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Denizcilik tarihgileri, yiizyillar boyunca iskandinav
destanlarinda adi gecen ve Viking denizcilerinin glinesin
konumunu asiri kapali veya sisli havalarde(b-ilatespit
etmelerini sagladig! iddia edilen efsanevi "giines taglarina"
derin bir stipheyle yaklastilar. Bu hikayeler, yakin zamandaki
optik arastirmalar bu tir bir navigasyon i¢in makul bir bilimsel
temel bulana kadar, genellikle yalnizca mitolojik stislemeler
olarak gorilip bir kenara itildi.

Bilim insanlari, 6zellikle izlanda spati (kalsit) gibi belirli
kristallerin, polarizasyon adi verilen benzersiz bir 6zellige
sahip oldugunu tespit ettiler. Denizciler, bu yari saydam
mij r aracihidiyla gékylizine bakarak, yogun bulut
Qrtusinde bily varligini sirdiren belirgin polarize 1g1k
desenlerini algilayabiliyorlardi. Kristal gékyuztine dogru
tutulup déndurildiginde, ginesin tam konumunu dikkat
cekici bir dogrulukla ortaya ¢ikaran spesifik bir parlaklik
degisimi Uretir.

Bu gelismis optik teknik, geleneksel goksel isaretlerin siklikla

Kgij@nez oldugu)uzun okyanus asiri yolculuklar sirasinda

ritik bir avantaj saglamigtir. Sonug olarak, bir zamanlar antik

folklorun dogaustu bir unsuru olarak siniflandirilan bu durum,
glinimuzde fiziksel mineralojinin sofistike bir uygulamasi
olarak kabul edilmektedir. Bu kesif, yalnizca erken donem
denizcilerinin gelismis deneysel bilgilerini vurgulamakla
kalmiyor, ayni zamanda Viking kasiflerinin manyetik
pusulanin icadindan ylzyillar 6nce_tehlikeli Kuzey Atlantik'i
nasil basariyla gegtiklerine dair anlayisimizi da yeniden
sekillendiriyor.
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Botany is often perceived merely as a benign scientific pursuit Soru No: 51
concerned with the classification of plant life, and we utilize

botanical knowledge daily for medicine and agrlculture
However@ny people are unaware of the deep historical

Which of the following is true according to the passage?

Tinks between botanical research and colonial expansion. .
=FTraT —_ A) Modern megiCirfal breakthroughs are the reason
otany played a céntral role in the age of discovery. Beyond
why botany remains a relevant academic field today.

simple curiosity, countless commercial ventures, imperial
acquisitions, and environmental transformations cannot be @ The intricate historical association between botanical
fully understood without considering the influence of studles and imperial dominance is/often ignored by
"economic botany." Prominent historians advocate for contemporary society.

ini lant sci ithin th text of global trad
exarTnnmg plant sciences within the con e?( or global trade C) Indigenous ecological knowledge has recerftly ome the
dominance. To understand these connections, researchers . ) )

. . . mgiT spdrce of data for international botafiical gardens.

look at how empires established botanical gardens as hubs
for transferring valuable crops like rubber and tea across D) Most people are Wfamiliarﬁth the economic history
colonies. Conversely, the political structures of empire of global crops bezaﬁz‘of their d;ﬂ)’o’congwnption

dictated which plants were prioritized, often ignoring
indigenous ecological knowledge in favor of European
economic models. Just as botanical networks shaped the
global movement of species, the changing needs of colonial
economies drove botanists to innovate in cultivation
techniques.

E) Scientific |nst|&n$f(s usually d|§ie/ard the commercial
value of plants due to.afocus on theorg»/c{kclassmcatlon.
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Botany is often perceived merely“as a benign scientific pursuit Soru No: 52 The complex historical link between

concerned with the classification of plant life, and we utilize botanical research and colonial expansion ----.

botanical knowledge daily f dici d agriculture. . . .

otanical knowledge daly Tol MeCieing an agrlcu.ure. A) is currently being ignored by researchers Mbgheve that

However, many people are unaware of the deep historical , .

. ; . . history .syuld be kep¥Sepafate from natural sciences

links between botanical res€arch and-cotortal expansion. — o

Botany played a central role in the age of discovery. Beyond B) has been primarily used as a way to ppmfe the g

simple curiosity, countless commercial ventures, imperial preservation of rare tr ecies in urh, eWments (o}

acquisitions, and environmental transformations(€annot be ) ~ X

auists ! e nat C{ C) is frequently mjsunderstood because people focugsoleI;_) 9 o

fully understood without considering the influence o ~ . >
—_— , e on the medi be s of plants fathegAfian Jheir economic

economic botany." Prominent historians advocate for A‘ impact > = —

examining plant sciences within the context of global trade

dominance. To understand these connections, researcher: an be comprehensively analyzed and better understood
0,

look at how empires established botanical gardens as hubs
for transfeme crops like rubber and Tea across . L .

. . . E) might help modern scientists to develop new agricultural
colonies. Conversely, the political structures of empire techniques without any reference to historical data
dictated- which plants were prioritized, often ignoring
indigenous ecological knowledge in favor of European
economic models. Just as botanical networks shaped the
global movement of species, the changing needs of colonial
economies drove botanists to innovate in cultivation
techniques.

looking at it through various socio-political lenses
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Botany is often perceived merely as a benign scientific pursuit
concerned with the classification of plant life, and we utilize
botanical knowledge daily for medicine and agriculture.
However, many people are unaware of the deep historical
links between botanical research and colonial expansion.
Botany played a central role in the age of discovery. Beyond
simple curiosity, countless commercial ventures, imperial
acquisitions, and environmental transformations cannot be
fully understood without considering the influence of
"economic botany." Prominent historians advocate for
examining plant sciences within the context of global trade
dominance. To understand these connections, researchers
look at how empires established botanical gardens as hubs
for transferring valuable crops like rubber and tea across
colonies. Conversely, the political structures of empire
dictated which plants were prioritized, often ignoring
indigenous ecological knowledge in favor of European
economic models. Just as botanical networks shaped the
global movement of species, the changing needs of colonial
economies drove botanists to innovate in cultivation
techniques.

anaeora
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Soru No: 53lt is clearly stated in the passage that colonial |

economies and botanical research ----.

A) were.developed by the sw}ﬁscientists who were
excléivelm terested in global trade networks
—_—

B) have maintained a stable and peaceful relationship\since

the first botanical gardens werﬁ‘s}abﬁshed in Europe

—_—

education in both economics and environmental sciences

E) have})ﬂignificant inflle€nce g each other because

scientific discovery is independent of political structures
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Botany is often perceived merely as a benign scientific pursuit
concerned with the classification of plant life, and we utilize
botanical knowledge daily for medicine and agriculture.
However, many people are unaware of the deep historical
links between botanical research and colonial expansion.
Botany played a central role in the age of discovery. Beyond
simple curiosity, countless commercial ventures, imperial
acquisitions, and environmental transformations cannot be
fully understood without considering the influence of
"economic botany." Prominent historians advocate for
examining plant sciences within the context of global trade
dominance. To understand these connections, researchers
look at how empires established botanical gardens as hubs
for transferring valuable crops like rubber and tea across
colonies. Conversely, the political structures of empire
dictated which plants were prioritized, often ignoring
indigenous ecological knowledge in favor of European
economic models. Just as botanical networks shaped the
global movement of species, the changing needs of colonial
economies drove botanists to innovate in cultivation
techniques.
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Soru No: 54 What is the primary purpose of the author in
writing this specific passage?

A) To emphasize the lack of funding for modern botanical

research in former colonial territories
—esk’
B) To focus on the environmental factors that motivate

botanists to travel to remote tropical islands
e —_—

anQora

C) To argue that all modern agricultural practices are

inherently based on outdated colonial models MV \rv‘},\
To provide an analytical overview of the reciprocal

historical relationship between botany and imperial power

—_—

E) To discuss the potential future roles of botanical gardens in
solving the global food security crisis

-
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Botany is often perceived merely as a benign scientific pursuit
concerned with the classification of plant life, and we utilize
botanical knowledge daily for medicine and agriculture.
However, many people are unaware of the deep historical
links between botanical research and colonial expansion.
Botany played a central role in the age of discovery.

Beyond simple curiosity, countless commercial ventures,
imperial acquisitions, and environmental transformations
cannot be fully understood without considering the influence
of "economic botany." Prominent historians advocate for
examining plant sciences within the context of global trade
dominance. To understand these connections, researchers
look at how empires established botanical gardens as hubs
for transferring valuable crops like rubber and tea across
colonies.

Conversely, the political structures of empire dictated which
plants were prioritized, often ignoring indigenous ecological
knowledge in favor of European economic models. Just as
botanical networks shaped the global movement of species,
the changing needs of colonial economies drove botanists to
innovate in cultivation techniques.
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Botanik, genellikle sadece bitki yasaminin siniflandiriimasiyla
ilgilenen zararsiz bir bilimsel ugras olarak algilanir; oysa biz
botanik bilgisini tip ve tarim icin her giin kullaniyoruz. Ancak
pek ¢ok insan, botanik arastirmalari ile sémurgeci genisleme
arasindaki derin tarihsel baglantilarin farkinda dedgildir.
Botanik, kesifler caginda merkezi bir rol oynamistir.

Sadece basit bir meraktan 6te; sayisiz ticari girisim,
imparatorluk kazanimi ve gevresel doniisim, "ekonomik
botanik"in etkisi dikkate alinmadan tam olarak anlasilamaz.
Onde gelen tarihgiler, bitki bilimlerinin kuresel ticaret
hakimiyeti baglaminda incelenmesini savunmaktadir. Bu
baglantilari anlamak igin arastirmacilar, imparatorluklarin
kauguk ve cay gibi degerli Urlnleri sdmurgeler arasinda
transfer etmek i¢in botanik bahgelerini nasil birer merkez
olarak kurduklarini incelemektedir.

Aksine, imparatorlugun siyasi yapilari, yerli ekolojik bilgiyi
Avrupa ekonomik modelleri lehine genellikle gérmezden
gelerek hangi bitkilere 6ncelik verilecegini belirlemistir.
Botanik aglarinin tirlerin kiresel hareketini sekillendirdigi gibi,
sdmurge ekonomilerinin dedisen ihtiyaglari da botanikgileri
yetistirme tekniklerinde yenilik yapmaya itmistir.
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Palynology, the scientific study of microscopic spores and
fossilized pollen grains, has emerged as a crucial 244
investigative tool for reconstructing ancient environments and
establishing chronological contexis for archaeological strata.
While early botanists had categorized various plant pollens, it
was the Norwegian geologist Lennart von Post who
formalized the methodology of "pollen zones" in the early 20th
century. By analyzing the fossilized pollen trapped within
sedimentary layers, researchers can identify the dominant
vegetation of a specific period, which accurately reflects the
broader climatic shifts of that era. Because different plant
species produce uniquely shaped pollen grains that are
remarkably resistant to environmental decay, these
microscopic markers act as a biological fingerprint for a given
landscape. By comparing the pollen profiles of newly
excavated sites with established regional sequences,
archaeologists can estimate the relative age of artifacts found
within the same soil layers. However, the effectiveness of
palynology is heavily dependent on the preservation
conditions of the soil; highly acidic or oxygen-rich
environments often destroy these delicate grains before they
can be analyzed. In such cases, researchers must turn to
alternative geophysical methods, such as
thermoluminescence, which calculates the accumulated
radiation dose in fired minerals to determine when they were
last exposed to intense heat.
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Soru No: 55 One can understand from the passage that
palynology ----.

A) originated from<the ﬁorts of grewc 5}6@; to

document the diverse plant species surrounding their
settlements

\/{) is a specialized scientific discipline that utilizes fossilized
microscopic markers to interpret past climatic conditions and
date historical layers

C) focuses exchely on the chemical decomposition of
minerals found in sedimentary layers rath
structure of spores

y reliable dating method in volcanic
soil acidity prevents the survival of
traditional organic artifacts

E) was iWected by 20th-century geologists M a
perceived lack of accuracy in identifying dominant regional

vegetation
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Palynology, the scientific study of microscopic spores and
fossilized pollen grains, has emerged as a crucial
investigative tool for reconstructing ancient environments and
establishing chronological contexts for archaeological strata.
While early botanists had categorized various plant pollens, it
was the Norwegian geologist Lennart von Post who
formalized the methodology of "pollen zones" in the early 20th
century. By analyzing the fossilized pollen trapped within
sedimentary layers, researchers can identify the dominant
vegetation of a specific period, whiclf’accurately reflectg the
broader climatic shifts of that era. Because different plant
species produce uniquely shaped pollen grains that are
remarkably resistant to environmental decay, these
microscopic markers act as a biological fingerprint for a given

landscape. By comparing the pollen profiles of newly
excavated sites with established regional sequences,
archaeologists can estimate the relative age of artifacts found
within the same soil layers. However, the effectiveness of
palynology is heavily dependent on the preservation
conditions of the soil; highly acidic or oxygen-rich
environments often destroy these delicate grains before they
can be analyzed. In such cases, researchers must turn to
alternative geophysical methods, such as
thermoluminescence, which calculates the accumulated
radiation dose in fired minerals to determine when they were
last exposed to intense heat.
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Soru No: 56

It is clear from the text that the unique properties of
pollen grains ----. —

A) tend to I})B-{their structural complexity rapidly when they
are exposed to stabJ€ environmental conditions for long
periods

B) are utilized by modern astronomers to k historical
changes in solarradjation by analyzing the chemical
composition of flofal remains

@) possess distinct and durable physical characteristics that

.

allow scientists to categorize specific plant fypes from various
historical eras(With high precision )

D) are typically found in the same geological strata as carbon
isotopes, which makes the use of alternative geophysical
dating methods unnecessary

E) can be used to determine the exact nutritional value of
crops cultivated by prehistoric indigenous communities during
periods of extreme rainfall
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Palynology, the scientific study of microscopic spores and Soru No: 57
fossilized pollen grains, has emerged as a crucial
investigative tool for reconstructing ancient environments and
establishing chronological contexts for archaeological strata.
While early botanists had categorized various plant pollens, it

as the Norwegian geologist Lennart von Post who . ( ) .
W gian g g v W \%)thermolummescence is often preferred because it can

formalized the methodology of "pollen zones" in the early 20th . : : ——
. . L determine the age of inorganic materials like fired clay by
century. By analyzing the fossilized pollen trapped within —_—
measuring their last exposure to heat

sedimentary layers, researchers can identify the dominant

Regarding cases where soil conditions are unsuitable for
palynological analysis, ----. —

vegetation of a specific period, which accurately reflects the B) researchers usually ab}m/n-tw since acidic
broader climatic shifts of that era. Because different plant environments make it imp as})le to apply any known
species produce uniquely shaped pollen grains that are archaeological dating or ClaSsification techniques

remarkably resistant to environmental decay, these
microscopic markers act as a biological fingerprint for a given
landscape. By comparing the pollen profiles of newly
excavated sites with established regional sequences,

C) tropical regions are morg-ikely to utilize};eé/-u'mgdating
because the constant growth of vegetation prevents the
formation of sedimentary pollen zones

archaeologists can estimate the relative age of artifacts found D) the study of carbon isotopes is sjctly a%ded due to the
within the same soil layers. However, the effectiveness of high risk of contaminating delicate biological markers during
palynology is heavily dependent on the preservation the excavation process

conditions of the soil; highly acidic or oxygen-rich
environments often destroy these delicate grains before they
can be analyzed. In such cases, researchers must turn to
( alternative geophysical methods, such as
zhermoluminescence, which calculates the accumulated
radiation dose in fired minerals to determine when they were
(Iast exposed to intense heat.

E) geologists strerfgly recommend focusing on the thickness

——————

of mineral fragments r r than attempting to reconstruct the
broader climatic shiffs of the era
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Palynology, the scientific study of microscopic spores and
fossilized pollen grains, has emerged as a crucial
investigative tool for reconstructing ancient environments and
establishing chronological contexts for archaeological strata.
While early botanists had categorized various plant pollens, it
was the Norwegian geologist Lennart von Post who
formalized the methodology of "pollen zones" in the early 20th
century. By analyzing the fossilized pollen trapped within
sedimentary layers, researchers can identify the dominant
vegetation of a specific period, which accurately reflects the
broader climatic shifts of that era. Because different plant
species produce uniquely shaped pollen grains that are
remarkably resistant to environmental decay, these
microscopic markers act as a biological fingerprint for a given
landscape. By comparing the pollen profiles of newly
excavated sites with established regional sequences,
archaeologists can estimate the relative age of artifacts found
within the same soil layers. However, the effectiveness of
palynology is heavily dependent on the preservation
conditions of the soil; highly acidic or oxygen-rich
environments often destroy these delicate grains before the
can be analyzed. In such cases, researchers must turn to
alternative geophysical methods, such as
thermoluminescence, which calculates the accumulated
radiation dose in fired minerals to determine when they wer
last exposed to intense heat.
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Soru No: 58

The primary focus of the passage is on ----.

A) the historical evojutﬁn of agricuu;uél tools and their
significant impact on the development of modern botanical
classification systems

B) why 20th-century researcherd preferfedusing biological
fingerprint geophysical markers to study the impact of
sunspot activity on terrestrial climates

C) the groundbreaking astronomical discoveries made by

Lewnrtart von Pog¥and their influence on early 20th-century
geological reSearch

D) a comparison between the ision of radiocarbon dating
and the efficiency of thermoluminescence in analyzing
inorganic mineral radiation

—
the operational principles and archaeological utility of

palynelogy, along with the environmental factors that limit its

effectiveness in certain contexts

19
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Palynology, the scientific study of microscopic spores and
fossilized pollen grains, has emerged as a crucial
investigative tool for reconstructing ancient environments and
establishing chronological contexts for archaeological strata.
While early botanists had categorized various plant pollens, it
was the Norwegian geologist Lennart von Post who
formalized the methodology of "pollen zones" in the early 20th
century.

By analyzing the fossilized pollen trapped within sedimentary
layers, researchers can identify the dominant vegetation of a
specific period, which accurately reflects the broader climatic
shifts of that era. Because different plant species produce
uniquely shaped pollen grains that are remarkably resistant to
environmental decay, these microscopic markers act as a
biological fingerprint for a given landscape. By comparing the
pollen profiles of newly excavated sites with established
regional sequences, archaeologists can estimate the relative
age of artifacts found within the same soil layers.

However, the effectiveness of palynology is heavily
dependent on the preservation conditions of the soil; highly
acidic or oxygen-rich environments often destroy these
delicate grains before they can be analyzed. In such cases,
researchers must turn to alternative geophysical methods,
such as thermoluminescence, which calculates the
accumulated radiation dose in fired minerals to determine
when they were last exposed to intense heat.
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Mikroskobik sporlarin ve fosillesmis polen tanelerinin bilimsel
incelemesi olan palinoloji, antik ¢evrelerin yeniden
kurgulanmasi ve arkeolojik katmanlar i¢in kronolojik
baglamlarin olusturulmasinda kritik bir arastirma araci olarak
ortaya ¢ikmigtir. Erken dénem botanikgileri ¢esitli bitki
polenlerini siniflandirmig olsalar da, 20. ytzyilin baglarinda
"polen bélgeleri" metodolojisini resmilestiren kisi Norvegli
jeolog Lennart von Post olmustur.

Arastirmacilar, tortul katmanlar igine hapsolmus fosillesmis
polenleri analiz ederek belirli bir ddnemin baskin bitki
Ortusunu tanimlayabilirler; bu da o dénemin daha genis
iklimsel degisimlerini dogru bir sekilde yansitir. Farkh bitki
turleri, cevresel girimeye karsi son derece direngli ve
benzersiz sekilli polen taneleri trettiginden, bu mikroskobik
isaretgiler belirli bir manzara igin biyolojik bir parmak izi gorevi
gorur. Arkeologlar, yeni kazilan alanlarin polen profillerini
yerlesik bolgesel dizilerle karsilastirarak, ayni toprak
katmanlarinda bulunan eserlerin goreceli yasini tahmin
edebilirler.

Bununla birlikte, palinolojinin etkinligi buyuk dlclide topragin
korunma kosullarina baghdir; yiksek derecede asidik veya
oksijen bakimindan zengin ortamlar, bu hassas taneleri analiz
edilemeden 6nce genellikle yok eder. Bu gibi durumlarda
arasgtirmacilar, pismis minerallerin en son ne zaman yogun
1Istya maruz kaldigini belirlemek igin biriken radyasyon
dozunu hesaplayan termoliminesans gibi alternatif jeofiziksel
yontemlere bagvurmak zorundadirlar.
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For centuries, the nocturnal lifestyle of bats was shrouded i:\ Soru No: 59
mystery, with early naturalists often attributing their effortless
flight in total darkness to a supernatural "sixth sense" or an bats
exceptional sense of touch. However, pioneering experiments‘ -— S
in the mid-20th century, aided by the development of high-
frequency recording technology, fundamentally shifted this
perspective. Researchers discovered that bats navigate and
hunt not through vision or touch, but through a highly S /
sophisticated acoustic system known as echolocation. By \/® allows these mammals to construct a precise mental
emitting ultrasonic pulses—sounds far beyond the range of representation of their environment using sound waves
human hearing—bats create a detailed auditory map of their . . . . “\0
. — - : —_— / C)isa Euﬂ d sive mechanism used exclu ly to avoid
surroundings. This biological sonar is far from a primitive toof; . - . 7&
L . . . colliding with larger predators in dense forests
it is an exceptionally precise adaptation used for remarkably

According to the passage, the use of echolocation by

TS

A) was initially thought to be a primitive version of the sixth
sense possessed by po‘ét nogﬂfnal birds

complex tasks. For example, some species can detect an D) depe)adghe iy on the physical texture of the wings to
object as thin as a human hair or identify the specific texture determine thé exact flight path of potential prey 7

of a moth's wings from several meters away. Conversely,
certain moth species have evolved "acoustic camouflage" or
defensive clicks to disrupt these pulses, illustrating an
ongoing evolutionary arms race. Recent behavioral studies J
highlight that these acoustic adaptations are not just intriguing ’a f ( L

E) is a recertily
frequency recordirng te

rertiar (4

OI0gy be€ame available

biological traits but are fundamental to a bat's daily survival,

q-
ecological niche, and position within the predatory hierarchy e,vxa.j‘(l
of the night sky.
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For centuries, the nocturnal lifestyle of bats was shrouded in
mystery\with €arly naturalists often attrib@gm
Wotal darkness to a supernatural "sixth sem
exceptional sense of touch. However, pBrFering experiments
in the mid-20th century, aided by the development of high-
frequency recording technology, fundamentally shifted this
perspective. Researchers discovered that bats navigate and
hunt not through vision or touch, but through a highly
sophisticated acoustic system known as echolocation. By
emitting ultrasonic pulses—sounds far beyond the range of
human hearing—bats create a detailed auditory map of their
surroundings. This biological sonar is far from a primitive tool;
it is an exceptionally precise adaptation used for remarkably
complex tasks. For example, some species can detect an
object as thin as a human hair or identify the specific texture
of a moth's wings from several meters away. Conversely,
certain moth species have evolved "acoustic camouflage" or
defensive clicks to disrupt these pulses, illustrating an
ongoing evolutionary arms race. Recent behavioral studies
highlight that these acoustic adaptations are not just intriguing
biological traits but are fundamental to a bat's daily survival,
ecological niche, and position within the predatory hierarchy
of the night sky.
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Soru No: 60 One can understand from the passage that
before the mid-20th century, scientists’ perception of bat
navigation ----.

@Was based on a fundamental(misunderstanding of the

sensory mechanisms that enable flight in total darkness

B)cy&lﬁgentified the ultrasonic pulses emitted by bats but
lacked the technology to record them efficiently

C) hypothesized that bats and moths srlare'd{c.:cpp&ative
relati ip to mg;wrtﬁn the predatory hierarchy of the night

D) assumed that bats rgueﬁ on the}i?ision to detect objects
as thin as a human hair during flight

E) focused e;%lue‘ﬁely on the physical s@ina of bats rather
than their sophisticated light-based adaptations
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For centuries, the nocturnal lifestyle of bats was shrouded in Soru No: 61 It can be inferred from the passage that the
mystery, with early naturalists often attributing their effortless relationship between bats and certain moths ----.

flight in total darkness to a supernatural "sixth sense" or an
exceptional sense of touch. However, pioneering experiments
in the mid-20th century, aided by the development of high-

A) is characterized by a Ja€k of evolutionary interaction since
moths do not possess“any natural defensive mechanisms

frequency recording technology, fundamentally shifted this B) has remained eWuPiﬁdied by behavioral scientists
perspective. Researchers discovered that bats navigate and due to the extreme difficulty of recording ultrasonic pulses

hunt not through vision or touch, but through a highly
sophisticated acoustic system known as echolocation. By
emitting ultrasonic pulses—sounds far beyond the range of
human hearing—bats create a detailed auditory map of their
surroundings. This biological sonar is far from a primitive tool;
it is an exceptionally precise adaptation used for remarkably
complex tasks. For example, some species can detect an
object as thin as a human hair or identify the specific texture
of a moth's wings from several meters away. Conversely,
certain moth species have evolved "acoustic camouflage” or
defensive clicks to disrupt these pulses, illustrating an
ongoing evolutionary arms race. Recent behavioral studies

@ represents a complex evolutionary struggle where both
species have developed specialized traits to counter each
other

D) is primarily based on a m})ﬁsense of tgCh rather than
the sophisticated use of biological sonar

E) results in the cop;(wete eragdiCation of)aat populations in
regions where moths have developed effective acoustic clicks

highlight that these acoustic adaptations are not just intriguing
biological traits but are fundamental to a bat's daily survival,
ecological niche, and position within the predatory hierarchy
of the night sky.
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For centuries, the nocturnal lifestyle of bats was shrouded in
mystery, with early naturalists often attributing their effortless
flight in total darkness to a supernatural "sixth sense" or an
exceptional sense of touch. However, pioneering experiments
in the mid-20th century, aided by the development of high-
frequency recording technology, fundamentally shifted this
perspective. Researchers discovered that bats navigate and
hunt not through vision or touch, but through a highly
sophisticated acoustic system known as echolocation. By
emitting ultrasonic pulses—sounds far beyond the range of
human hearing—bats create a detailed auditory map of their
surroundings. This biological sonar is far from a primitive tool;
it is an exceptionally precise adaptation used for remarkably
complex tasks. For example, some species can detect an
object as thin as a human hair or identify the specific texture
of a moth's wings from several meters away. Conversely,
certain moth species have evolved "acoustic camouflage" or
defensive clicks to disrupt these pulses, illustrating an
ongoing evolutionary arms race. Recent behavioral studies
highlight that these acoustic adaptations are not just intriguing
biological traits but are fundamental to a bat's daily survival,
ecological niche, and position within the predatory hierarchy
of the night sky.
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Soru No: 62 Which of the following would be the most
appropriate title for this passage? —_—

A) The Impact of High-Frequency Recording Technology on
Modern Avian Research

B) How Ancient Naturalists Successfully Categorized
Nocturnal Mammals and Bats

C) The Evolutionary Decline of Moth Species in Response to
Predatory Bats

Echolocation: Navigating the Auditory Landscape of the
—
Nocturnal World

E) The Role of Echolocation in the gencg of Bat and

Moth Populations

e
of W\?

\p: ¥
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For centuries, the nocturnal lifestyle of bats was shrouded in
mystery, with early naturalists often attributing their effortless
flight in total darkness to a supernatural "sixth sense" or an
exceptional sense of touch. However, pionmeriments
in the mid-20th century, aided by the development of high-
frequency recording technology, fundamentally shifted this
perspective.

Researchers discovered that bats navigate and hunt not
through vision or touch, but through a highly sophisticated
acoustic system known as echolocation. By emitting
ultrasonic pulses—sounds far beyond the range of human
hearing—bats create a detailed auditory map of their
surroundings. -

This biological sonar is far from a primitive tool; it is an
exceptionally precise adaptation used for remarkably complex
tasks. For example, some species can detect an object as
thin as a human hair or identifymtexture of a moth's

wings from several meters away. o Y~
e

—Tem 2yl On ik hand J

Conversely, certain moth species have evolved "acoustic
camouflage" or defensive clicks to disrupt these pulses,
illustrating an ongoing evolutionary arms race.

Recent behavioral studies highlight that these acoustic
adaptations are not just intriguing biological traits but are
fundamental to a bat's daily survival, ecological rme, and
position within the predatory hierarchy of the night sky.
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Yuzyillar boyunca yarasalarin gececil yagam tarzi bir gizem
perdesiyle kapliydi; erken dénem doga bilimcileri, onlarin zifiri
karanliktaki zahmetsiz uguslarini genellikle dogaustu bir
"altinci hisse" veya olaganustu bir dokunma duyusuna

Jbadlarlardi. Ancak, 20. ylzyilin ortalarinda ylksek frekansli
kayit teknolojisinin gelismesiyle desteklenen dnci deneyler,
bu bakis acgisini temelden degistirdi.

Arastirmacilar, yarasalarin gérme veya dokunma yoluyla
degil, ekolokasyon (yankiyla yer belirleme) olarak bilinen son
derece gelismis bir akustik sistem araciligiyla yonlerini
bulduklarini ve avlandiklarini kegfettiler. Yarasalar, insan
isitme sinirinin gok 6tesindeki sesler olan ultrasonik darbeler
yayarak, cevrelerinin ayrintili bir isitsel haritasini ¢ikarirlar.

Bu biyolojik sonar, ilkel bir arag olmaktan gok uzaktir; aksine,
dikkat ¢ekici derecede karmagik gorevler i¢in kullanilan
istisnai derecede hassas bir adaptasyondur. Ornegin, bazi
turler bir insan sagi kadar ince bir nesneyi tespit edebilir veya
birkag metre 6teden bir glive kanadinin kendine has
dokusunu ayirt edebilir.

Buna kargilik, pelirli glive tirleri bu darbeleri bozmak igin
"akustik kamuflaj" veya savunma amacl tikirtilar gelistirmis,
bu da suregelen bir evrimsel silahlanma yarisini 6rneklemistir.

E—

Gincel davranig ¢alismalari, bu akustik adaptasyonlarin
sadece dlgi gekici biyolojik 6zellikler olmadigini; bir yarasanin
gunluk hayatta kalmasi, ekolojik nisi ve gece gokylzinin
yirtici hiyerarsisindeki konumu igin temel teskil ettigini
vurgulamaktadir. o
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