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READING

READING PASSAGE 1

You should spend about 20 minutes on Questions 1-13, which are based on Reading
Passage 1 below.

Roman shipbuildingand navigation

Shipbuildingtodayis basedon scienceandships are built using computersand sophisticated
tools. Shipbuildingin ancientRome, however,was more of an art relying on estimation,inherited
techniquesandpersonalexperience.The Romans werenottraditionally sailors butmostly land
basedpeople,wholearned to build ships from thepeoplethatthey conquerednamely the Greeks
andtheEgyptians.

There are a few surviving writtendocumentsthatgive descliptionandrepresentationof ancient
Roman ships, including thesails andrigging. Excavated vesselsalso providesomeclues about
ancient shipbuildingechniques.Studiesof thesehavetaughtus thatancientRoman shipbuilders
built theouterhull first, thenproceededwith theframe andtherestof theship. Planks usedto
build the outer hull werénitially sewntogetherStarting from the6th centuryBCE, they were
fixed usinga method calledmortiseandtenon, wherebyneplanklockedintoanotherwithout
theneedfor stitching.Then in thefirst centuriesof thecurrentera, Mediterraneanshipbuilders
shifted to anothershipbuildingmethod, still in usetoday, which consistedof buildingthe frame
first andthenproceedingwith thehull andtheothercomponentwof theship. This methodwas
more systematicanddramatically shortenedship constructiontimes. The ancientRomans built
large merchantships and warshipswhosesize andtechnologywereunequalleduntil the 16th
centuryCE.

Warships werebuilt to be lightweightand very speedy.They hadto beable to sail nearthecoast,
whichis whytheyhadno ballast or excessload and werebuilt witha long, narrowhull. They did
notsink whendamagedand often wouldlie crippledon thesea's surface following naval battles.
They hada bronzebatteringram, which was usedto pierce thetimberhulls or break the oars of
enemyvessels. Warships usedbothwind (sails) andhumanpower(oarsmen)and weretherefore
very fast. Eventually, Rome's navy becamethelargestandmostpowerful in the Mediterranean,
andtheRomans hadcontrol over whattheytherefore called Mare Nostrummeaning'our sea'.

There weremany kinds of warship.The 'trireme' was thedominantwarshipfrom the 7th to 4th
centuryBCE. It had rowers inthetop, middleandlower levels, and approximately50 rowersin
eachbank.The rowersat thebottomhadthe mostuncomfortable positionas they wereunderthe
otherrowersand wereexposedto thewaterenteringthroughtheoar-holes. It is worthnotingthat
contraryto popularperceptionrowerswerenotslaves butmostly Roman citizens enrolledin the
military. The trireme was supersededoy larger ships with even moreowers.
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Merchantships werebuiltto transportlots of cargooverlong distancesand at a reasonablecost.
They hada widerhull, doubleplankinganda solid interior for addedstability. Unlike warships,
theirV-shapedhull was deepunderwatermeaningthatthey could notsail tooclose to the coast.
They usually had twohugeside rudderslocatedoff thestern and controlledby a small tiller bar
connectedto a systemof cables.They had from oneto threemasts withlarge squaresails anda
small triangularsail atthebow.Justlike warships, merchantships usedoarsmen,butcoordinating
thehundredsof rowersin bothtypesof ship wasnotan easy task. In orderto assist them,music
wouldbe playedon an instrument,and oars wouldthenkeeptime with this.

The cargoon merchantshipsincludedraw materials (e.g. iron bars, copper,marbleandgranite),
andagricultural products(e.g. grain from Egypt's Nile valley). During theEmpire, Rome wasa
hugecity by ancientstandardsof aboutonemillion inhabitants.Goods from all overthe world
wouldcometo thecity throughthe portof Pozzuoli situatedwestof thebay of Naples in Italy and
throughthe giganticport of Ostia situatedat themouthof theTiber River. Large merchantships
wouldapproachthe destinationportand,just like today, be interceptedy a numberof towboats
thatwoulddragthemto thequay.

The time of travel alongthemany sailing routes could varywidely.Navigationin ancient

Rome did notrely on sophisticatednstrumentssuch as compassesbuton experience,local
knowledgeand observationof naturalphenomenaln conditionsof goodvisibility, seamenin the
Mediterranearoften had themainlandor islands in sight, whichgreatly facilitated navigation. They
sailed by notingtheir positionrelative to a successionof recognisablelandmarks.When weather
conditionswerenotgoodor whereland wasnolonger visible,Romanmarinersestimateddirections
from thepolestar or, withless accuracy, from the Sun at noon.They also estimateddirections
relativeto thewind andswell. Overall, shippingin ancientRoman timesresembledshipping
today withlarge vesselsregularly crossing the seas andbringingsupplies from their Empire.
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Reading

Questions 1-5

Do the following statements agree with the information given in Reading Passage 17

In boxes 1-5 on your answer sheet, write

TRUE if the statement agrees with the information
FALSE if the statement contradicts the information
NOT GIVEN if there is no information on this

1 The Romans' shipbuilding skills were passed on to the Greeks and the Egyptians.
2 Skilled craftsmen were needed for the mortise and tenon method of fixing planks.

3 The later practice used by Mediterranean shipbuilders involved building the hull
before the frame.

4  The Romans called the Mediterranean Sea Mare Nostrum because they dominated
its use.

5  Most rowers on ships were people from the Roman army.
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Questions 6-13
Complete the summary below.
Choose ONE WORD ONLY from the passage for each answer.

Write your answers in boxes 6-13 on your answer sheet.

Warships and merchant ships

Warships were designed so that they were 6 and moved

quickly. They often remained afloat after battles and were able to sail close to land as

they lacked any additional weight. A battering ram made of 7

was included in the design for attacking and damaging the timber and oars of
enemy ships. Warships, such as the 'trireme’, had rowers on three different
8

Unlike warships, merchant ships had a broad 9 that lay far

below the surface of the sea. Merchant ships were steered through the water with
the help of large rudders and a tiller bar. They had both square and 10.........
sails. On merchant ships and warships, 1T .....cccviiiieirevrsccnncnnecneeVas.Used to

ensure rowers moved their oars in and out of the water at the same time.

Quantities of agricultural goods such as 12 were transported

by merchant ships to two main ports in Italy. The ships were pulled to the shore by

13 When the weather was clear and they could see islands

or land, sailors used landmarks that they knew to help them navigate their route.
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READING PASSAGE 2

You should spend about 20 minutes on Questions 14—26, which are based on Reading
Passage 2 below.

Climate changereveals ancient artefacts in Norway's glaciers

A Well abovethetreelinein Norway's highestmountains,ancientfields of ice are shrinking
as Earth's climate warms. As theice has vanished,it has beengivingupthetreasuresit has
preservedin cold storagefor thelast 6,000 years- itemssuch as ancientarrows and skis
from Viking Age* traders.And thoseartefacts haveprovidedarchaeologistswith some
surprising insightsinto howancientNorwegiansmadetheir livings.

B Organic materialslike textilesandhidesare relatively rare finds at archaeologicalsites.
This is becauseunless they're protectedfrom the microorganismsthatcausedecay, they
tendnottolast long. Extreme cold is onereliable way to keep artefactsrelatively fresh
for a few thousandyears, butoncethawedout, thesematerials experiencedegradation
relatively swiftly.

With climate changeshrinking ice coveraroundthe world, glacial archaeologistsneedto
race theclock to find newly revealedartefacts, preservethem,and studythem.If something
fragile dries andis windblownit might very soonbe lost to science, or an arrow might

be exposedandthencoveredagain by thenextsnow and remain well-preserved.The
unpredictabilitymeansthatglacial archaeologistshaveto be systematicin theirapproach
to fieldwork.

C  Overa nine-yearperiod,a teamof archaeologists,which includedLars Pil0 of Oppland
County Council, Norway, andJames Barrett of the McDonald Institutefor Archaeological
Research, surveyedpatchesof ice in Oppland,an area of south-centralNorway thatis home
to someof the country's highestmountains.Reindeer once congregatedbn theseicy patches
in thelater summermonthsto escapebitinginsects, and from thelate StoneAge**, hunters
followed. In addition,traderoutesthreadedthroughthe mountainpasses of Oppland,linking
settlementsn Norway to therest of Europe.

The slow butsteadymovementof glaciers tendsto destroyanythingat their bases, so the
teamfocused on stationarypatchesof ice, mostly above 1,400 metres.That ice is found
amidfields of frost-weathered boulders,fallen rocks, andexposedbedrockthatfor nine
monthsof theyearis buriedbeneathsnow.

'Fieldwork is hard work- hiking with all our equipmentoften campingon permafrost -
butvery rewarding.You're rescuingthearchaeology,bringingthe meltingice to wider
attention,discoveringa uniqueenvironmentahistory andreally connectingwith thenatural
environment,says Barrett.

*Viking Age: a period of European history from around 700 CE toaround 1050 CE when ScandinavianVikings migrated throughout
Europe by means of trade and warfare
« The Stone Age: a period in early history that began about 3.4 million years ago
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At theedgesof thecontractingice patches,archaeologistsfound morethan2,000

artefacts, which formeda materialrecordthatran from 4,000 BCE to the beginningsof the
Renaissancein the 14thcentury Many of theartefactsare associatedwith hunting.Hunters
wouldhaveeasily misplacedarrowsandtheyoften discardedbrokenbowsratherthantake
themall the way home.Otheritems could havebeenused by hunterstraversingthe high
mountainpassesof Oppland:all-purposeitems like tools, skis, andhorsetack.

Barrett's teamradiocarbon-datedl 53 of theartefactsand comparedthosedatesto thetiming
of major environmentakhangesin theregion such as periodsof coolingor warming- and
major social and economic shifts - suchas thegrowthof farming settlementandthespread
of international tradenetworks leadingupto theViking Age. They found thatsomeperiods
hadproducedots of artefacts, whichindicatesthatpeoplehadbeenprettyactivein the
mountainsduringthosetimes. But therewerefew or no signs of activity duringotherperiods.

What was surprising, accordingto Barrett, was thetiming of theseperiods.Oppland's
mountainspresentdauntingterrainandin periodsof extremecold, glaciers could block the
highermountainpassesand maketravelin theupperreachesof the mountainsextremely
difficult. Archaeologistsassumedpeoplewouldstick to lowerelevationsduringa time

like theLate Antique Little Ice Age, a shortperiodof deeper-than-usuatold from about
536-6 00 CE. But it turned outthathunterskeptregularly venturingntothe mountains
evenwhentheclimate turned cold, basedon theamountof stuff theyhadapparently
droppedthere.

'Remarkably, though,thefinds from theice may have continuedthroughthis period,
perhapssuggestingthattheimportanceof mountainhuntingincreasedto supplement
failing agricultural harvestsin times of low temperatures,5ays Barrett. A colderturn in the
Scandinavianclimate wouldlikely havemeantwidespreadcrop failures, so morepeople
wouldhavedependedn huntingto make up for thoselosses.

Many of theartefacts Barrett's teamrecovereddatefrom thebeginningof theViking Age,
the 700s throughto the 900s CE. Trade networksconnectingScandinavia with Europe and
the Middle East wereexpandingaroundthis time. Although we usually think of ships when
wethink of Scandinavianexpansion,theserecentdiscoveriesshowthatplentyof goods
travelledon overlandroutes, like themountainpassesof Oppland. And growingNorwegian
towns,along with exportmarkets, wouldhave createda boomingdemandfor hides to fight
off thecold, as well as antlersto make useful thingslike combs. Business musthavebeen
goodfor hunters.

Norway's mountainsare probablystill hiding a lot of history- and prehistory- in remote
ice patches.When Barrett's teamlookedat thedatesfor their sampleof 153artefacts,

they noticeda gap with almostno artefacts from about3,800 to 2,200 BCE. In fact,
archaeologicalfinds from thatperiodare rare all overNorway. The researcherssay that
could be becausemany of thoseartefactshavealreadydisintegratedor are still frozenin the
ice. That meansarchaeologistscouldbe extractingsomeof thoseartefacts from retreating
ice in yearstocome.
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Questions 14-19

Reading Passage 2 has eight sections, A-H.

Which section contains the following information?

Write the correct letter, A-H, in boxes 74—19 on your answer sheet.

14
15
16
17
18
19

an explanation for weapons being left behind in the mountains

a reference to the physical difficulties involved in an archaeological expedition
an explanation of why less food may have been available

a reference to the possibility of future archaeological discoveries

examples of items that would have been traded

a reference to the pressure archaeologists are under to work quickly

Questions 20-22

Complete the summary below.

Choose ONE WORD ONLY from the passage for each answer.

Write your answers in boxes 20—22 on your answer sheet.

archaeological sites. They have little protection against 20 .......

Interesting finds at an archaeological site

Organic materials such as animal skins and textiles are not discovered very often at

which means that they decay relatively quickly. But this is not always the case.
If temperatures are low enough, fragile artefacts can be preserved for thousands

of years.

A team of archaeologists have been working in the mountains in Oppland in Norway
to recover artefacts revealed by shrinking ice cover. In the past, there were trade
routes through these mountains and 21 gathered there in

the summer months to avoid being attacked by 22 ....... v .. .an. lower

ground. The people who used these mountains left things behind and it is those
objects that are of interest to archaeologists.
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Questions 23 and 24
Choose TWO letters, A-E.
Write the correct letters in boxes 23 and 24 on your answer sheet.

Which TWO of the following statements does the writer make about the discoveries of
Barrett's team?

A Artefacts found in the higher mountain passes were limited to

skiing equipment.

Hunters went into the mountains even during periods of extreme cold.
The number of artefacts from certain time periods was relatively low.
Radiocarbon dating of artefacts produced some unreliable results.
More artefacts were found in Oppland than at any other mountain site.

mgQ M ®

Questions 25 and 26
Choose TWO letters, A-E.
Write the correct letters in boxes 25 and 26 on your answer sheet.

Which TWO of the following statements does the writer make about the Viking Age?

A Hunters at this time benefited from an increased demand for goods.

8  The beginning of the period saw the greatest growth in the wealth of Vikings.
C Vikings did notrely on ships alone to transport goods.

D Norwegian towns at this time attracted traders from around the world.

E  Vikings were primarily interested in their trading links with the Middle East.
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READING PASSAGE 3

You should spend about 20 minutes on Questions 27-40, which are based on Reading
Passage 3 below.

Plant 'thermometer' triggers springtime growth by
measuring night-time heat

A photoreceptor molecule in plant cells has been found to have a second job

as a thermometer after dark - allowing plants to read seasonal temperature

changes. Scientists say the discovery could help breed crops that are more
resilient to the temperatures expected to result from climate change

A An internationalteamof scientistsled by the University of Cambridgehas
discoveredthatthe'thermometermoleculein plantsenablesthemto develop
accordingto seasonaltemperaturehanges.Researchershaverevealedthat
moleculescalled phytochromes usedby plantsto detectlight duringtheday-
actually changetheir function in darknessto becomecellular temperaturggauges
thatmeasuretheheatof thenight.

The newfindings, publishedin thejoumal Science, show thatphytochromegontrol
geneticswitchesin responseto temperaturas well as light to dictateplantdevelopment.

B At night,thesemoleculeschangestates,andthepaceat which theychangeis
'directly proportionalto temperature'say scientists, whocomparephytochromes
tomercuryin a thermometerThe warmerit is, the faster themolecularchange-
stimulatingplantgrowth.

C Farmersandgardenershaveknownfor hundredsof yearshowresponsiveplantsare
totemperaturewarmwinterscause manytreesandflowers to budearly, something
humanshavelong usedto predictweathermndharvesttimes for thecomingyear. The
latestresearchpinpoints for thefirst timea molecularmechanismin plantsthatreacts
totemperature oftentriggeringthebudsof springwelongto see at theendof winter.

D  With weatherand temperatureset to becomeever more unpredictabledueto
climate changeresearcherssay thediscovery thatthis light-sensingmolecule also
functions as theinternalthermometein plantcells could help us breedtougher
crops. 'lt is estimatedthatagricultural yields will needto doubleby 2050, but
climatechangeis a major threatto achievingthis. Key cropssuch as wheatandrice
are sensitiveto hightemperaturesThermal stressreducescrop yields by around
10% for every onedegreeincreasein temperature says leadresearcherDr Philip
Wigge from Cambridge'sSainsburyLaboratory.'Discovering themoleculesthat
allow plantsto sensetemperaturéhas the potentialto acceleratethebreedingof
cropsresilientto thermalstressandclimatechange.'
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In theiractive state,phytochromenoleculesbind themselvesto DNA to restrict
plantgrowth.During theday, sunlightactivatesthemolecules, slowingdown
growth.If aplant finds itself in shade,phytochromesre quickly inactivated-
enablingit to growfaster to find sunlightagain.This is how plantscompeteto
escapeeachother'sshade. 'Light-driven changesto phytochrome activityccur very
fast, in less thana second,'says Wigge.

At night, however,it's a different story.Insteadof a rapid deactivation following
sundown,themoleculesgraduallychangefrom theiractive to inactive state.This is
called 'dark reversion'. 'Just as mercuryrises in a thermometertherateat which
phytochromegevertto theirinactive stateduringthenightis a direct measureof
temperature,says Wigge.

‘The lowerthetemperaturethe slowertherate at which phytochromes reverto
inactivity, so themoleculesspendmoretimein theiractive, growth-suppressing
state.This is why plantsare slowerto growin winter.Warm temperatures accelerate
dark reversion, so thatphytochromegapidly reachan inactive stateand detach
themselvesfrom theplant'sDNA - allowing genesto be expressedand plantgrowth
toresume.'Wigge believesphytochromethermo-sensingevolvedat a later stage,

and co-optedthebiological networkalready used for light-basedgrowthduringthe
downtimeof night.

Some plantsmainly use day lengthas an indicatorof theseason.Other species, such
as daffodils, have considerabletemperatureensitivity, and can flower monthsin
advanceduringa warmwinter.In fact, thediscovery of thedual role of phytochromes
providesthesciencebehinda well-knownrhymelongusedto predictthecoming
season:oak before ash we'll havea splash, ash before oak we'rein for a soak.

Wigge explains: 'Oak treesrely much moreon temperaturelikely using
phytochromess thermometerso dictatedevelopmentwhereasash treesrely on
measuringday lengthto determinetheirseasonal timing A warmerspring, and
consequentlya higherlikeliness of a hotsummer, will resultin oakleafing before
ash.A cold spring will seetheoppositeAs theBritish knowonly toowell, a colder
summeris likely to bea rain-soakedone.'

The newfindings are theculminationof twelve years of researchinvolving scientists
from Germany, ArgentinaandtheUS, as well as theCambridgeteam.The work was
donein a modelsystem, usinga mustardplantcalled Arabidopsis, butWigge says
thephytochromegenesnecessaryfor temperaturesensingare found in crop plantsas
well. 'Recent advancesin plantgeneticsnow meanthatscientists are able torapidly
identify thegenescontrollingtheseprocessesin crop plants,and evenalter their
activity using precise molecular"scalpels",' addsWigge. 'Cambridgeis uniquely
well-positionedto dothis kind of researchas we have outstandingcollaborators
nearbywhowork on moreappliedaspectsof plantbiology,andcan helpus transfer

this new knowledgeinto thefield.'



Reading

Questions 27-32

Do the following statements agree with the information given in Reading Passage 3?

In boxes 27-32 on your answer sheet, write

27

28
29
30
31
32

TRUE if the statement agrees with the information
FALSE if the statement contradicts the information
NOT GIVEN if there is no information on this

The Cambridge scientists' discovery of the 'thermometer molecule' caused surprise
among other scientists.

The target for agricultural production by 2050 could be missed.
Wheat and rice suffer from a rise in temperatures.

It may be possible to develop crops that require less water.
Plants grow faster in sunlight than in shade.

Phytochromes change their state at the same speed day and night.

Questions 33-3 7

Reading Passage 3 has eight sections, A-H.

Which section contains the following information?

Write the correct letter, A-H, in boxes 33-37 on your answer sheet.

33
34
35
36
37

mention of specialists who can make use of the research findings

a reference to a potential benefit of the research findings

scientific support for a traditional saying

a reference to people traditionally making plans based on plant behaviour

a reference to where the research has been reported
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Questions 38-40
Complete the sentences below.

Choose NO MORE THAN TWO WORDS from the passage for each answer.

Write your answers in boxes 38-40 on your answer sheet.

38 Daffodils are likely to flower early in response to . weather.

39 Ifash trees come into leaf before oak trees, the weather in ...

will probably be wet.

40 The research was carried outusing a particular species of
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Listening and Reading answer keys

READING

Answer key withextra explanations

in Resource Bank

Reading Passage 1,
Questions 1-13

1 FALSE 22  insects
2 NOT GIVEN 23&24 IN EITHER ORDER
3  FALSE B
4  TRUE &
5 TRUE 25&26 IN EITHER ORDER
6 lightweight A
7 bronze &
8 levels
9 hul Reading Passage 3,
10 triangular Questions  27-40
11T music
12 grain 27 NOT GIVEN
13  towboats 28 TRUE
29 TRUE
Reading Passage 2, 3(1) ’;’SLTSEG'VEN
Questions 14-26 32 FALSE
14 D B8 AH
15 C 34 D
16 F 35 G
17 H 36MN@
18 G 37 A
19 B 38 warm (winter)
20  microorganisms / micro-organisms 39 summer
21 reindeer 40 mustard plant(s) / mustard
If you score
1-17 18-26 2740

you are unlikely to getan
acceptable score under
examination conditionsand we
recommend thatyou spend a lot
of timeimprovingyour English
before you take IELTS.

you may getan acceptable
score under examination
conditions butwe recommend
thatyou thinkabout having
more practice or lessons before
you take IELTS.

you are likely to getan
acceptable score under
examination conditions but
remember that different
institutionswill find different
scores acceptable.
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