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READING PASSAGE 1

You should spend about 20 minutes on Questions 1-13, which are based on Reading Passage | below,
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Sheet glass manufacture: the float process

Glass, which has been made since the time of the Mesopotamians and Egyptians,

is little more than a mixture of sand, soda ash and lime. When heated to about 1500

| degrees Celsius (°C) this becomes a molten mass that hardens when slowly cooled.
The first successful method for making clear, flat glass involved spinning. This
method was very effective as the glass had not touched any surfaces between being
soft and becoming hard, so it stayed perfectly unblemished, with a “fire finish”.

‘ Ho&ver, the process took a long time and was labour intensive.

Nevertheless, demand for flat glass was very high and glassmakers across the
" world were looking for a method of making it continuously. The first continuous
' ribbon process involved squeezing molten glass through two hot rollers, similar to
an old mangle. This allowed glass of virtually any thickness to be made non-stop,
- but the rollers would leave both sides of the glass marked, and these would then
| need to be ground and polished. This part of the process rubbed away around 20

' per cent of the glass, and the machines were very expensive.

The float process for making flat glass was invented by Alistair Pilkington.

This process allows the manufacture of clear, tinted and coated glass for buildings,
and clear and tinted glass for vehicles. Pilkington had been experimenting with

| improving the melting process, and in 1952 he had the idea of using a bed of molten
metal to form the flat glass, eliminating altogether the need for rollers within the

float bath. @E metal had to melt at a temperature less than the hardening point of

Question 1

Question 2

Question 3

Question 4

Question 5

Question 9 TRUE

glass (about 600°C), but could not boil at a temperature below the temperature of

the molten glass (about 1500°C). The best metal for the job was tin.

The rest of the concept relied on gravity, which guaranteed that the surface of |

| the molten metal was perfectly flat and horizontal. Consequently, when pouring

molten glass onto the molten tin, the underside of the glass would also be

|
' Question 6&7

perfectly flat. If the glass were kept hot enough, it would flow over the molten tin |

until the top surface was also flat, horizontal and perfectly parallel to the bottom
surface. Once the glass cooled to 604°C or less it was too hard to mark and could
' be transported out of the cooling zone by rollers. The glass settled to a thickness
of six millimetres because of surface tension interactions between the glass and the
tin. By fortunate coincidence, 60 per cent of the flat glass market at that time was

for six millimetre glass.

Question 8

Pilkington built a pilot plant in 1953 and by 1955 he had convinced his |

company to build a full-scale plant. However, it took 14 months of non-stop
production, costing the company £100,000 a month, before the plant produced any
| usable glass. Furthermore, once they succeeded in making marketable flat glass, the

| machine was turned off for a servic

¢ to prepare it for years of continuous production.

| Question 10

‘ NOT GIVEN
; Question 11

| FALSE
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When it started up again it took another four months to get the process right |
- again. They finally succeeded in 1959 and there are now float plants all over the

| world, with each able to produce around 1000 tons of glass every day, non-stop for

around 15 years.

Float plant@r make glass of near optical quality. Several processes—
melting, refining, homogenising—take place simultaneously in the 2000 tonnes of
molten glass in the furnace. They occur in separate zones in a complex glass flow

driven by high temperatures\It adds up to a continuous melting process, lasting as | Question 12

long as 50 hours, that delivers glass smoothly and continuously to the float bath, TRUE

and from there to a coating zone and finally a heat treatment zone, where stresses

formed during cooling are relieved.

The principle of float glass is unchanged since the 1950s. However, the

product has changed dramatically, from a single thickness of 6.8 mm to a range

from sub-millimetre to 25 mm, from a ribbon frequently marred by inclusions

and bubbles to almost optical perfection. To ensure the highest quality, inspection
 takes place at every stage. Occasionally, a bubble is not removed during refining,

a sand grain refuses to melt, a tremor in the tin puts ripples into the glass ribbon.
| Automated on-line inspection does two things. Firstly, it reveals process faults

upstream that can be corrected( Inspection technology allows more than 100

million measurements a second to be made across the ribbon, locating flaws the
unaided eye would be unable to see. Secondly, it enables computers downstream Question 13

to steer cutters around ﬂaws) TRUE

Float glass is sold by the square metre, and at the final stage computers

translate customer requirements into patterns of cuts designed to minimise waste.

Questions 1-8

complete the table and diagram below.
Choose NO MORE THAN TWO WORDS from the passage for each answer.

Write your answers in boxes 1-8 on your answer sheet.

Early methods of producing flat glass

ISP‘D‘T\H‘W} « Glass remained * Slow R
\ ) é’
Ribbon * Could produce Izzs‘i sheets | « Glass was 57’\0'7%
, ey
of varying 4...V. 1 ................ * 20% of glass rubbed away
| * Non-stop process * Machines were expensive
9




RBRIRESR 7

Pilkington’s float process
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Questions 9-13
Do the following statements agree with the information given in Reading Passage 1?

In boxes 9—13 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

’K 9 The metal used in the float process had to have specific properties.
0 ¢ invest fhi in hi t plant.
V\G\ @ invested some of his own money in his float plan

‘? 11 Pilkington’s@rst full-scale plantjwas an instant commercial success.
NS e T ——_

?« 12 Thvented by Pilkington has now been improved.

" 13 are Whumans at detecting faults in glass.

B . S— 7—56 en&/ .......

AT T B SR AR IX 23 SUAR R B 152 A L RIS -

2

1 6,7,8 |
10,11 12 13

9

XENEETHMHBE (LoE@ENI=F) : Table (3HZ) + Diagram (3EE) , FITRUE/
FALSE/NOT GIVEN#| &5 .
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READING PASSAGE 1

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




A Chronicle of Timekeeping
Our conception of time depends on the way we measure it
A According to archaeological evidence, at least 5,000 years ago, and long
before the advent of the Roman Empire, the Babylonians began to measure time,
introducing calendars to co-ordinate communal activities, to plan the shipment
of goods and, in particular, to regulate planting and harvesting. They based their
calendars on three natural cycles: the solar day, marked by the successive periods

of light and darkness as the earth rotates on its axis; the lunar month, following the

| phases of the moon as it orbits the carth; and the solar year, defined by the changing

seasons that accompany our planet’s revolution around the sun.

B Before the invention of artificial light, the moon had greater social

impact. And, for those living near the equator in particular, its waxing and waning

was more conspicuous than the passing of the seasons. Hence, the calendars that

were developed at the lower latitudes were influenced more by the lunar cycle than

| by the solar year. In more northern climes, however, where seasonal agriculture

was practised, the solar year became more crucial. As the Roman Empire expanded

| northward, it organised its activity chart for the most part around the solar year.

C  Centuries before the Roman Empire, the Egyptians had formulated a
municipal calendar having 12 months of 30 days, with five days added to approximate
the solar year. Each period of ten days was marked by the appearance of special groups
of stars called decans. At the rise of the star Sirius just before sunrise, which occurred
around the all-important annual flooding of the Nile, 12 decans could be seen spanning
the heavens. The cosmic significance the Egyptians placed in the 12 decans led them to
develop a system in which each interval of darkness (and later, each interval of daylight)
was divided into a dozen equal parts. These periods became known as temporal hours

because their duration varied according to the changing length of days and nights with

| the passing of the seasons. Summer hours were long, winter ones short; only at the

spring and autumn equinoxes were the hours of daylight and darkness equal. Temporal
hours, which were first adopted by the Greeks and then the Romans, who disseminated

them through Europe, remained in use for more than 2,500 years.

D In order to track temporal hours during the day, inventors created
sundials, which indicate time by the length or direction of the sun’s shadow. The
sundial’s counterpart, the water clock, was designed to measure temporal hours at
night. One of the first water clocks was a basin with a small hole near the bottom

through which the water dripped out. The falling water level denoted the passing

hour as it dipped below hour lines inscribed on the inner surface. Although these

E TRIZBREN
EX; B
HAERMENIA

Question 8

Question 2

Question 5
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devices performed satisfactorily around the Mediterranean, they could not always

be depended on in the cloudy and often freezing weather of northern Europe.

E The advent of the mechanical clock meant that although it could be
adjusted to maintain temporal hours, it was naturally suited to keeping equal ones.
With these, however, arose the question of when to begin counting, and so, in the
early 14th century, a number of systems evolved. The schemes that divided the
day into 24 equal parts varied according to the start of the count: Italian hours
began at sunset, Babylonian hours at sunrise, astronomical hours at midday and
“great clock” hours, used for some large public clocks in Germany, at midnight.
Eventually these were superseded by “small clock”, or French, hours, which

split the day into two 12-hour periods commencing at midnight.

F The earliest recorded weight-driven mechanical clock was built in 1283
in Bedfordshire in England. The revolutionary aspect of this new timekeeper was
neither the descending weight that provided its motive force nor the gear wheels
(which had been around for at least 1,300 years) that transferred the power; it
was the part called the escapement. In the early 1400s came the invention of the
coiled spring or fusee which maintained constant force to the gear wheels of the
timekeeper despite the changing tension of its mainspring. By the 16th century, a
pendulum clock had been devised, but the pendulum swung in a large arc and thus

was not very efficient.

G To address this, a variation on the original escapement was invented
in 1670, in England. It was called the anchor escapement, which was a lever-
based device shaped like a ship’s anchor. The motion of a pendulum rocks this
device so that it catches and then releases each tooth of the escape wheel, in
turn allowing it to turn a precise amount. Unlike the original form used in early
pendulum clocks, the anchor escapement permitted the pendulum to travel in a
very small arc. Moreover, this invention allowed the use of a long pendulum

which could beat once a second and thus led to the development of a new floor-

standing case design, which became known as the grandfather dock.

H Today, highly accurate timekeeping instruments set the beat for most
electronic devices. Nearly all computers contain a quartz-crystal clock to regulate
their operation. Moreover, not only do time signals beamed down from Global
Positioning System satellites calibrate the functions of precision navigation
equipment, they do so as well for mobile phones, instant stock-trading systems and
nationwide power-distribution grids. So integral have these time-based technologies
become to day-to-day existence that our dependency on them is recognised only

when they fail to work.

Question 1

Question 4

Question 6

Question 3

Question 9

Question 10&11

Question 12
Question 13

Question 7
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Questions 1-4

Reading Passage 1 has eight paragraphs, A—H.

Which paragraph contains the following information?

Write the correct letter, A—H, in boxes 1-4 on your answer sheet.
1 adescription of an early timekeeping invention affected by cold temperatures
2 an explanation of the importance of geography in the development of the calendar in farming communities
3 adescription of the origins of the pendulum clock

4 details of the simultaneous efforts of different societies to calculate time using uniform hours

Questions 5-8
Look at the following events (Questions 5-8) and the list of nationalities below.
Match each event with the correct nationality, A=F.
Write the correct letter, A—F, in boxes 58 on your answer sheet.
5 They devised a civil calendar in which the months were equal in length.
6 They divided the day into two equal halves.
7 They developed a new cabinet shape for a type of timekeeper.

8 They created a calendar to organise public events and work schedules.

List of Nationalities
Babylonians
Egyptians
Greeks
English

Germans

=T . I — R @ B -~ A

French

Questions 9-13
Label the diagram below.
Choose NO MORE THAN TWO WORDS from the passage for each answer.

Write your answers in boxes 9—13 on your answer sheet.
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How the 1670 lever-based device worked

- escapement (resembling
9. )

small arc

I | '
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It is a truth universally acknowledged, that a single man in possession of a good fortune, must be in want

of a wife... You are the last man in the world whom I could ever be prevailed on to marry.
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BHEIE:
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' A TRUEJFALsé}NOT GIVEN (%ﬁ?ﬁﬂlmﬁ)

’i HLH . Feeding increasing populations is possible due primarily to improved irrigation systems.
' Rx:

‘ B Food production has kept pace with soaring populations mainly because of the expansion |
of artificial i mgatnon systems that make possnble the growth 0f 40% of the world’s food.

[Z =]
ARBFHE— P RRAEEST R RE: feeding R H R F &9food production: increasing3%

soaring; due to3 Hbecause of; primarily 3 Bmainly; improved3k & expansion. EEREETmEL,
RERIFEMFEE, FILERLYES.

FE2: WERXIEgH
A8 4

CSIFHRBTY $E207 Test 1 Reading Passage | $5280
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| 7 Paragraph Matching (BE/BIER) Sae
|

FE . How early mammals avoided dying out
! R :

! A ..In the time when the dinosaurs dominated the daytime economy, our mammalian ancestors
', probably only managed to survive at all because they found ways of scmpmg a living at night. ..
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[E=mir]
SR A hearly—iAH0 S X R B i Xancestors (FH%E) 5 avoid (%, RAM) MRXEAE
manage to do (RINHET) ; dic out (K#B) HIRXiFZsurvive (F7F) - BT RNER X &

KRR X BT
F3%3: WEXBRIIHRE
BE7A A

CHIAFTEE8Y 55277 Test 2 Reading Passage 3 583571

[ g% Multiple Choice (IEIZER)
F1E . What is the writer doing in paragraph C?

A supporting other research

making a proposal

B
C rejecting a common belief
D describing limitations

' RX:

C In spite of its importance to our emotional and sensory lives, smell is probably the mos

undervalued sense in many cultures. The reason often given for the low regard in which smel
is held is that, in comparison with its importance among animals, the human sense of smell i
feeble and undeveloped. While it is true that the olfactory powers of humans are nothing like as |

fine as those possessed by certain animals, they are still remarkably acute. Our noses are able to -

recognise thousands of smells, and to perceive odours which are present only in extremely small |

| quantities.
R T

[ZRE]

4 22 8 Cyk Tirejecting a common beliefo ERCIETAHLAEFRXHRALR, HRHH
BHENIE. NREEEEECERAR, 28T “FEFSXR AR T RIEXHHEmM ME—F
common beliefe common—18=in many cultures; belietfgfY-2ME R M low regarde

rejecting (RZX) —iAEREB—AH: Whileitis true that..., they are still.iX 2 —MLSHHT:

CBAA (REME—EEE) , B2 RERERRR) . BROEHELXMEFARBEL
T rejectiX P ERTA.
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CSIFIRRT> 55217 Test 1 Reading Passage 1 81351
AIEL: Sentence Completion (B FiEZ)

BIE: The word “echolocation” was first used by someone working as a ............. (NO MORE |
THAN TWO WORDS) i
RX:

E ..The American zoologist Donald Griffin, who was largely responsible for the discovery of '
sonar in bats, coined the term “echolocation” to cover both sonar and radar, whether used by animals
. or by human instruments.

[ERMiT] (EF)
Efﬁi@:{:EPKeywords%ﬁ?%l%&’\]echolocation — EREXAHIZTE L — BIE—%&, 23
someoneZ 2 AE A £ Donald Griffin — BEEMNIE - & Zzoologisto
[ZERBF] (BF)
Efﬁiﬁ:\‘:EPKeywords?J"n’%gI%E’-Jecholocation — EREXHREZAR LS — BIE—&, £3: @
BF Aword=[F3C fterm @EE-‘FEFsomeonFE\iﬁ'lDonald Griffin; ®E£:Fq3working=1§i¢l-gisl 0=

BgistFoR PR, MBI ) @FATF thfirst used=JE X Fcoined (2EHR) | OFEFhzig
AlZa, FTARAEHE American zoologist — S5 E Ezoologist, /(48 ‘“EELTRE, =g .

;iv‘/B
CSIAFIRBTY $8917T Test 4 Reading Passage 1 51351

FIEL: Summary (H4517S) ‘\
F1H: In addition, over two thousand years ago kites were used in China as weapons, as well as
for sending ............ (NO MORE THAN TWO WORDS)

R

-.And other ancient civilisations certainly knew about kites; as early as 1250 BC, the Chinese IS

were using them to deliver messages and dump flaming del

bris on their foes.
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(BRI (KF)

ELLBF fKeywords 37 China — R ENZIFH 4 Chinese — FE—&, %Hdeliver (%

%) ding — Z % 2
[ZERBF] (BF)

EN R F hKeywords 5 China — ERXAPHEZAL L Chinese — BIE—&, LI Dover
two thousand years ago=/FX Fas early as 1250 BC (:\48: CRRXEEMHEHNREBETE ) ;
@EF has well as=RX andix 3544 DI FIGEHR B —deliver (%3%)
=sending; @FF 344 S —Pweapons (F) AR Hdump flaming debris on their foes (&
A BE) BXER, 2EAX; — THHIAL R FimessagesTIEflaming debris, 048:  “REEHH
4ANE? FRBERENER, RHI00%ER.

WA BRI TR AR G 631G, A 2 b B B F AT MG R AR fl 1694
FAeR L b R L5t 5 40 4 6 4 F R RF) 4. ROFEREHT, 12F5E S k—if, RAKS,

l PSR R AR

EREATHEFNRANLE, HERRERSLSRITRNEE, EREBIRENEHLS
EMEMREFLXHOEBE, NEXHEREE. LTRESHE, SPRYFERITE B IIRGSI AT,
—EERAMNEREFURE .

mzAzE s N -

O AT RILLE H R 8 E A A AL ; '

! @ RATRRLIMF AHFE LA (a, the A URE) R F R E XA AL, #FH'FX"J‘
‘ LA AAAIXT R SR R ;

‘ O BERBHERERTHEE R,

B e S s e

BURAE [RBERGIA] Hf):

‘ @&. Sentence Comialetlon (ﬂ?ﬁ%)

FLE " The word “echolocation” was first used by someone working as a ....... zoologist........ (NO ‘é‘
MORE THAN TWO WORDS) :

; RX: l;%
| 15
-.The AmericanzoologisbDonald Griffin, who was largely responsible for the discovery of sonar

‘ in bats, coined the term “echolocation” to cover both sonar and radar, whether used by animals or by %
e

. human instruments.
\fz’.‘im T

LA a@ﬁmﬁﬁz
@ BIMEFH3IS “echolocation” —iFsEfz, KBRS AL
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@ FARRLM: BRAE (word) FFE (term) ; EHE (someone) EFE (Donald
Griffin) ; EAE (working as) HFE (zoologist) ; EHAE (first used) ZFE (coined) ; FFIL
EREE (zoologist) o
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the passage.)

Step 1
@ ESummaryIBE N E. (WMSummarySHE _FHFEE, NAZEXNERE
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Others feel there is more of a case for the theory. Harnessing the wind would not have been a problem
for accomplished sailors like the Egyptians. And they are known to have used wooden pulleys, which
could have been made strong enough to bear the weight of massive blocks of stone. In addition, there is
some physical evidence that the ancient Egyptians were interested in flight. A wooden artefact found on

the step pyramid at Saqqgara looks uncannily like a modern glider. Although it dates from several hundred

years after the building of the pyramids, its sophistication suggests that the Egyptians might have been
developing ideas of flight for arlong time. And other ancient civilisations certainly knew about kites; as

early as 1250 BC, the Chinese were using them to deliver messages and dump flaming debris on their foes.

Questions 8—13

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

Write your answers in boxes 8-1 3 on your answer sheet.

Additional evidence for theory of Kite-lifting

The Egyptians had 8................ , which could lift large pieces of 9. , and they knew how to
use the energy of the wind from their skill as 10.......cccceeve _The discovery on one pyramid of an object
which resembled a 11......cc...c.. suggests they may experimented with 12.........c.c... . In addition, over two

thousand years ago kites were used in China as weapons, as well as for sending 13......ccccceene :

{81 B A SEgyptians, HE R .

sEEE| EX fwhichs | SHERMME, E1&lift (25#2) =bear the weight; large pieces
of=massive blocks ofe FCIEZEIRMEZR: stone.

EAIEE Rwind—H. HEEXHIRFETHES, DFAFR. EZEE_ALHI
kwind; 55 B fuse=/8 X Fiharnessing; =7 5 rhskill=J& > Paccomplished (B4

10 | EIMzBRERF. B FandX AN FHFI 1R R EETERR. |
sii%f%loﬁﬁ?iﬁ%iﬁ%ﬁl, TEXZARENARF: wind, a problem, sailorsfl

Egyptians. FtHBRwindFIEgyptians, FEMIEX _EHEBRa problem. 1050 I Esailors.
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FELFE Fpyramid—id, #H3EXHF.

11 | JEEZFdiscovery=found:; object=artefact (A T#|3)

BE—Eia FAELEAE Zmodern glider.

EfEE Hexperimented—17 BREHFE#T . 5= (suggested®lthey, #3|E
X...suggests that the Egyptians might have been developing id

of fight for a long

(=}

12 | .
| time.
CEBBIEHEZIE, Hfideas, flight M a long time Al 3. AMIZE Y Fz=
TR B P China—13, #%%E 5 Chinese.
’ . ' HZlas well as=and ; sending=deliver, @?L}{%ﬁ?i%%%messageso
| (XRS5 536 thiZ B B 400 4 47)

CEIFHEE6Y 27T Test 1 Reading Passage 3 C. DE&

The Canadian Arctic is a vast, treeless polar desert that’s covered with snow for most of the year.
Venture into this terrain and you get some idea of the hardships facing anyone who calls this home.
Farming is out of the question and nature offers meagre pickings. Humans first settled in the Arctic
a mere 4,500 years ago, surviving by exploiting sea mammals and fish. The environment tested
them to the limits: sometimes the colonists were successful, sometimes they failed and vanished.
But around a thousand years ago, one group emerged that was uniquely well adapted to cope with
the Arctic environment, These Thule people moved in from Alaska, bringing kayaks, sleds, dogs,

pottery and iron tools. They are the ancestors of today’s Inuit people.

Life for the descendants of the Thule people is still harsh. Nunavut is 1.9 million square kilometres
of rock and ice, and a handful of islands around the North Pole. It’s currently home to 2,500
people, all but a handful of them indigenous Inuit. Over the past 40 years, most have abandoned
their nomadic ways and settled in the territory’s 28 isolated communities. but they still rely heavily
on nature to provide food and clothing. Provisions available in local shops have to be flown into
Nunavut on one of the most costly air networks in the world, or brought by supply ship during the
few ice-free weeks of summer. It would cost a family around £7.000 a year o replace meat they
obtained themselves through hunting with imported meat. Economic opportunities are scarce, and

for many people state benefits are their only income.

34
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Questions 33-40

Complete the summary of paragraphs C and D below.
Choose NO MORE THAN TWO WORDS from paragraphs C and D for each answer.
Write your answers in boxes 33-40 on your answer sheet.

If you visit the Canadian Arctic, you immediately appreciate the problems faced by people for whom
this is home. It would clearly be impossible for the people to engage in 33............c.o......... as a means of
supporting themselves. For thousands of years they have had to rely on catching 34..........c..c....... and
R as a means of sustenance. The harsh surroundings saw many who tried to settle there
pushed to their limits, although some were successful. The 36....................... people were an example of the
latter and for them the environment did not prove unmanageable. For the present inhabitants, life continues
to be a struggle. The territory of Nunavut consists of little more than ice, rock and a few 37.......cccoooovvn...
In recent years, many of them have been obliged to give up their 38.............cco...... lifestyle, but they
continue to depend mainly on 39........................ for their food and clothes. 40...................... produce is

particularly expensive.

The end

(= =]

NHRZIGR, BEME, BEEIT.

HAE TR B2 RSummary3k 5 CHIDE .
FEALZ E Fimpossible, ZF A3 Hout of the question. IEFE33FME R farming.

TENL 34 EE358 Hthousands of years, catching (¥M#H) Fandix NHFIER, #
34. 35 EIRX. EFrely on=by; sustenance (E#)) =surviving. FrilE34. 35T 2 Fsea

mammalsFfish.
FIMTSEICME AL BIA, W—FA. STEHE dthe latter’s & F—4)1E Hsome
were successfule EFIZUERM—Fh AL INERBE TERS . #HFE.. one group

16 emerged that was uniquely well adapted to cope with the Arctic environment. These Thule
people...;E BEthese—1AIE R _E— A fone group, THIZ %% ‘BRINERERE .
FrASE36:8% 58 @ Thule. | ‘

EN B £ H ZiANunavutFI 3 5] 24 th fice. rocke KEEXDERFE _4q, 52
37 rock, iceFla handful of islands 2 3%l £E# .

SEITHERIE, &R Fislands.
/ FINTEFRE, EAIHE fgive upHlifestyle.
k 38 ' # 2 Jf > abandoned=give up; ways (J53t) =lifestyle (A£FF ) - FTAEIEK

22 Jynomadic. |
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WA ZIR, {38 depend mainly onFfood and clothes. ;

# 3| B Hrely heavily on=depend mainly on#lifood and clothing: FIUEERE |
4
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rrrrrrr e The begin -

And anyway, who would want to fire streams of rockets in a populated area? “What goes up must come
down,” points out Jean-Claude Diels of the University of New Mexico. Diels is leading a project, which is
backed by EPRI, to try to use lasers to discharge lightning safely—and safety is a basic requirement since
no one wants to put themselves or their expensive equipment at risk. With around $500,000 invested so far,

a promising system is just emerging from the laboratory.

The idea began some 20 years ago, when high-powered lasers were revealing their ability to extract
electrons out of atoms and create ions. If a laser could generate a line of ionisation in the air all the way up
to a storm cloud, this conducting path could be used to guide lightning to Earth, before the electric field
becomes strong enough to break down the air in an uncontrollable surge. To stop the laser itself being struck,

it would not be pointed straight at the clouds. Instead it would be directed at a mirror, and from there into the
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sky. The mirror would be protected by placing lightning conductors close by. Ideally, the cloud-zapper (gun)
would be cheap enough to be installed around all key power installations, and portable enough to be taken to

international sporting events to beam up at brewing storm clouds.

Questions 7-10

Complete the summary using the list of words, A-I, below.

Write the correct letter, A1, in boxes 7—10 on your answer sheet.

In this method, a laser is used to create a line of ionisation by removing electrons from 7................. . This
laser is then directed at §................. in order to control electrical charges, a method which is less dangerous
than using 9................. . As a protection for the lasers, the beams are aimed firstly at 10................. .

A cloud-zappers B atoms C storm clouds
D mirrors E technique F ions

G rockets H conductors I thunder

""""""" The end

AH/RFIIER, BEME, BERT.

IET_L fﬁ E ‘:P l%ﬂlomsatlon%ﬂelectronso ?jz%lj F ;zﬂ;',i :

S E Hremove from=JE 3 Fextract out of, FTIAE R Eatoms. AEiHions, [Ej]
%ﬁ?ﬁiﬁﬂiﬁl%create, 2 81 Eremoveff X X1, BFMEMBE andiX M 5L, 57|
mrz: Bl J 1
‘}I%?*%Fcontrol-iﬂﬁﬁ*ﬁiCPguide—iﬁJ in order to= J??_XEFlbe used too I"] B Z'Ef
¥ & 1A R Ha storm cloudAJ3E; Hdirected= }%‘TXEPwayo : C
ABESE_EREAEAGEL, MR —E=Econtext (ETX) BT, ST B EP
less dangerous & F _F—E3hi2 R Misafely, #8#8lasers 5 3EHIIX ML 2B XS F LART }
| Hrockets 75 ;"El#E’]o X2 G ‘
L protectionMfirstly # B R R W EE X AN, HRIIALRE. |
protection=JR 3. H1To stop the baser itself being struck; firstly=it would not be pointed

straight at the clouds. Instead it would be directed at a mirror... 7EE & B Faimed ‘
at—dlrected ato «§7‘% D i
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They(ants) have never mastered fire nor progressed. Their fungus farming and aphid herding crafts
are sophisticated when compared to the agricultural skills of humans five thousand vears ago but have been

totally overtaken by modern human agribusiness.

Or have they? The farming methods of ants are at least sustainable. They do not ruin environments or
use enormous amounts of energy. Moreover, recent evidence suggests that the crop farming of ants may be

more sophisticated and adaptable than was thought.

Ants were farmers fifty million years before humans were. Ants can’t digest the cellulose in leaves—
but some fungi can. The ants therefore cultivate these fungi in their nests, bringing them leaves to feed on,
and then use them as a source of food. Farmer ants secrete antibiotics to control other fungi that might act

as “weeds”, and spread waste to fertilise the crop.

It was once thought that the fungus that ants cultivate was a single type that they had propagated,
essentially unchanged from the distant past. Not so. Ulrich Mueller of Maryland and his colleagues
genetically screened 862 different types of fungi taken from ants’ nests. These turned out to be highly
diverse: it seems that ants are continually domesticating new species. Even more impressively, DNA
analysis of the fungi suggests that the ants improve or modify the fungi by regularly swapping and sharing

strains with neighbouring ant colonies.

Questions 7-13

Complete the summary using the list of words, A-0, below,
Write the correct letter. A-O, in boxes 7-13 on your answer sheet.
Ants as farmers

Ants have sophisticated methods of farming, including herding livestock and growing crops, which
are in many ways similar to those used in human agriculture. The ants cultivate a large number of different
species of edible fungi which convert T scssizsissnoommmensonss into a form which they can digest. They use their
own natural 8 ... as weed-killers and also use unwanted materials as 9 ... . Genetic
analysis shows they constantly upgrade these fungi by developing new species and by 10 .o,
species with neighbouring ant colonies. In fact, the farming methods of ants could be said to be more
advanced than human agribusiness, since they use 11 ...................... methods, they do not affect the 12

........................ and do not waste 13 T
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A aphids B agricultural C cellulose D exchanging
E energy F fertilizers G food H fungi
I growing J interbreeding K natural L other species
M secretions N sustainable O environment

The end

NHRFIYR, BRBE, BERF.

- ZEfineighbouring, new speciesFlgenetic analysis, #F|E3: DNA analysis of the

#J%ﬁ%‘—iﬁ% 1_] ;Eufungl%l]dlgeste ?56 R, !
JR3CH: Ants can’t digest the cellulose in leaves—but some fungi can.i%a) 1 A[EZ 7 |
HcelluloseFleaves. EETIHEIFFI R, BHleaves, RACKEHicellulose, EHC, |

EfIweed-killerso | [EX.

JR3Z A Farmer ants secrete antibiotics to control other fungi that might act as “weeds”. .. %
FEcontrol=kill; FrLARX HantibioticsHi Eweed-killers HFIZTBIFFIZR, BH |
| antibioticse KE. BUHFRI: secrete antibiotics (4MUREIAERE) ; EINHMIEIR

secretions (S33#1) FIMUEE. AnEseM. ESTIGTED
| LET_H-JF?'J ZE#JandFlunwanted materlal ?X;ZEUJ“?_K ﬁ&i\ 7{Vastec
| JRSCH: ..spread waste to fertilise the crop. FARIRAKRIEM . FTIUERAF:

fertilizers (fLBR) o @2l =

| fungi suggests that the ants improve or modify the fungi by regularly swapping and sharing |

[

strains with neighbouring ant colonies. 1

7 E Zlgenetic=DNA; constantly=regularly; upgrade=improve or modify; species=strains; ‘

ATLLH BT R 9 R X swapping (32#2) and sharing (£F) o SEEREIEIRHBMIFME |

| E¥IET R ED exchanging (32#2) F17 interbreeding (Z%3ZX) FJiE. MIAX _EFIHTIZ |
EEEAD.

SIS A KR BTt o 7B SORFF I TR RE, REFH NIFH. RIABT

ARXELN E—BRR. EXBE EE—PERENRERS, EHIQHFAZ
A EIXSEE o

AREBETEFR, T 4#Mmethods. JF3Z: The farming methods of ants are at least

sustainable. X Eat leastZFNA 2 ZQJLT?‘_UFE tEEmE/. BT Mé%%
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“radar” achieves feats of detection and navigation that would strike an engineer dumb with admiration,
It is technically incorrect to talk about bat “radar”, since they do not use radio waves, It ig sonar. But
the underlying mathematical theorjes of radar and sonar are very similar, and much of our scientific
understanding of the details of what bats are doing has come from applying radar theory to them. The
American zoologist Donald Griffin, who was largely responsible for the discovery of sonar in bats, coined

the term “echolocation” to cover both sonar and radar, whether used by animals or by human instruments,

Questions 1013

Complete the Sentences below,
Choose NO MORE THAN TWo WORDS from the passage for each answer:

Write your answers in boxes 10-13 on Your answer sheert.

10 Long before the invention of radar, ......... .. had resulted in a sophisticated radar-like System in bats.
11 Radar is an inaccurate term when referring to bats because ....... ... are not used in their navigation
System.

12 Radar and Sonar are based on similar

13 The word “echolocation” was first used by someone working as a
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BT EIE . BAUEF R Aradar-likeF1RT [B]long before, #ER3C.

I f@radar-like=/EX 1 “radar” ; long before=tens of millions of years earlier; sophisticated
(EBmEL) —ANRAEXEY: “AXIRMRAERRNGIL. " FUERE

natural selectiono

HIRFEIEZE . BN ERX Rbecause, AFETHEIRX .

I8 fiRinaccurate—B 3 fincorrect; referring to=talk about; because=since; & ZEradio
waveo

M EIEZ . EAFYIEMand, AFE THEIEREX

I8 fi#based on=underlying; % 22 /Zmathematical theories.

HIWTEIE . B8/ 2 838 “echolocation” Fsomeonetk A&, E THEFCo

B fRword=term; first used=coined; someone=Donald Griffin; & ZZzoologist. EE

ZREE#E American zoologist, B3 AERIZaT Zan.
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CSIFFFERTY 552510 Test 1 Reading Passage 2 852280

5
B Food production has kept pace with soaring populations mainly because of the

expansion of artificial irrigation systems that make possible the growth of 40% of the world’s food.

. Feeding increasing populations is possible due primarily to improved irrigation systems.

increasing=soaring; due to=because of; primarily=mainly; improved=expansion.

E&TH B

SIFFFERTY 55511 Test 2 Reading Passage 3 53481

=
J5 7 Interesting facts regarding transport were found: 95% was on foot; 80% was within the

locality; and 70% was related to the collection of water and firewood and travelling to

grinding mills.

#1 : The survey concluded that one-fifth or 20% of the household transport requirement as

outside the local area.
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Z: In a land swept by typhoons and shaken by earthquakes, how have Japan’s tallest and
seemingly flimsiest old buildings—500 or so wooden pagodas—remained standing for
centuries? Records show that only two have collapsed during the past 1400 years.

1 Only two Japanese pagodas have collapsed in 1400 years,

= YIS

3 %EE%?&%E%E%\E%EE%E?EP%:@ER&Ei@rxx'o_?gf'%z'?%;*”:ﬁ%ﬂhE’\JJapan’S
pagodas. ZFAFHXSE .

CSIMFFRBSY H44TT Test 2 Reading Passage 1 £5955

The float process for making flat glass was invented by Alistair Pilkington. This process
allows the manufacture of clear, tinted and coated glass for buildings, and clear and
tinted glass for vehicles. Pilkington had been experimenting with improving the melting
process, and in 1952 he had the idea of using a bed of molten metal to form the flat glass,
eliminating altogether the need for rollers within the float bath. The metal had to melt at
a temperature less than the hardening point of glass (about 600°C), but could not hoil
at a temperature below the temperature of the molten glass (about 1500°C). The best

metal for the job was tin.
The metal used in the float process had to have specific Pproperties.
=2 TRUE
EREEEEE4 WG H Hispecific properties (4214) XNAILE R B S% SR ED
RERAERIRMBLE. B Ltin (%) ZMEBRIES, BY ERE %A
E_AMFERNEYE. F Y 4 T2 1 80 B B float process, REBIZERMEA. B
MEBMNIXES, 24 BE@isgE REFEAT, B F TXEEHER. 5%,
EREXMGHAE X, g T specific properties £ /& 5 TEARI, Rjayse hkert
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e o L e

/ ==

v
|
| BB 1, general, from 365m above the ground and higher, the entire country is blanketed by %
y controlled airspace. In certain areas, mainly near airports, controlled airspace extends f
down to 215m above the ground... l
- GE& ..Uncontrolled air space is designated Class F... |
#E: Class F airspace is airspace which is below 365m and not near airports. f
%% TRUE f
W BEEMHEE P Keywords: Class FFI365m, SRTELAREMEA G R ;
Bro fFHRBDISHX AL, Ziiﬂﬁﬁﬂ%éﬁTI/Xﬁi‘icontrolledir‘ﬂuncontrolledi@/l\/z\Xﬂ%
B, BREEANESHIEmE Y TR, W, T4 BHEENOT GIVEN,
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> b \
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B Rudimentary air traffic contro] (ATC) existed well before the Grand Canyon disaster.

FLE  Air Traffic Control started after the Grand Canyon crash in 1956.
ZZ=: FALSE
_ Zm: BH FFafter—-iE?ﬂEDEljcCPbeforeWEE/iXiﬁlo
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i

A At the height of the Roman Empire, nice m3ajor syséems, with an innovative layout of
pipes and well-built sewers, supplied the OcCcupants of Rome with as much as water per person as
is provided in many parts of the industria] world today

- Water use per person is higher in the industrial world than it w 25 10 Ancient Rome.

= No
=5 &H Hhigher—3igHy ﬁx EP as much abffij R XiE.

CSfFFE =8 FE96 T Test 4 Readlng Passage 2 £20=

...biological control, 1nv01v1ng the selective use of fatural enemies of the pest
population. .

U= Biological control entails using synthetie chemicals o T and change the genetic make-

up of the pests’ offspring.
NO

FOL IR B 4 4 S R R Ehp R ==
HHF) 232 Msynthetic chemicals (A Tfp2=
F e BFnatural enemiesFsynthetic chemlcaT

?rxﬁ:)ZEiX?a B’J;é,\o

L32 Fpesticides (3%
#@ ZHERATLL
XK TR

SIFHRETY SE76T Test 3 Reading Passage 3 2858

L Those confined to particular geographical areas, such a< countries bordering the Medlterranean
or the Nordic countries therefore had to be discarded.

Economic Community.
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BEBERAFRSENESREEERE (K|
1  ZEE{RZIFW: government, country, doctor, 50% &

scientist, capitalZ)

- BEPHANXEAREFRE (W: X "o £
Zmore thanZs) i

BN1: SJEGERGFTSRENEGERRECRERL (KRE2EMZRIFAM: government, country,

doctor, scientist, capitalZ) o
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| R ZHmEs

. In the future, governments should maintain ownership of water infrastructures.
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BEHRAS ,

T Hm L
MIRTP hoped to improve the movement of goods from Maket= district to the country’s
capital.

. NOT GIVEN

S BLE—#H, £xX08FEWidcapital (BHH) XHEEZE.

CEIFFFEE8Y 59170 Test 4 Reading Passage | $5855

B Lower secondary schools in Japan cover three school years, from the seventh grade (age

13) to the ninth grade (age 15). Virtually all pupils at this stage attend state schools: only 3 per

cent are in the private sector. Schools are usually modern in design. set well back from the road
and spacious inside.

L. Private schools in Japan are more modern and spacious than state-run lower secondary

schools.

NOT GIVEN
1 B R E private schoolsHl/5 Fl HJstate-run lower secondary schools B ST EH2%] T : =
X B #EEImodern and spacious. {8281 H HEIHY L3 Rmore than, EXHREIET.
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SE1E%: .. Yet it left the magnificent five-storey pagoda at the Toji temple in nearby Kyoto

unscathed, though it leveled a number of buildings in the neighbourhood.

$62E%: ... It was only thirty years ago that the building industry felt confident enough to erect

office blocks of steel and reinforced concrete that had more than a dozen floors.
~ . The other buildings near the Toji pagoda had been built in the last 30 years.
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READING PASSAGE 3

You should spend about 20 minutes on Questions 27-4

Numeration

0 which are based on Reading Passage 3 below.

One of the first great intellectual feats of a young child is learning how to talk, closely followed by

learning how to count. From earliest childhood we are so bound up with our system of numeration that

it is a feat of imagination to consider the problems faced by early humans who had not yet developed

this facility. Careful consideration of our system of numeration leads to the conviction that, rather than

being a facility that comes naturally to a person, it is one of the great and remarkable achievements of the

human race.
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It is impossible to learn the sequence of events that led to our devel
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discovered that they needed an idea of number simply to keep their thought

settle, grow plants and herd animals, the need for a sophisticated numbe
never be known how and when this numeration ability developed. b
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Evidence of early stages of arithmetic and numeration can be readily
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by gestures to help resolve any confusion. For example, when using e
the word many would mean, Look of my hands and see how many 7
approach is limited in the range of numbers that it can express, but this =

dealing with the simpler aspects of human existence.

The lack of ability of some cultures to deal with large numbers is not really

when traced back to their earlier version, are very poor in number w

Gothic word for ten, tachund, is used to express the number 100

l century, the word teon had become interchangeable with the tachund or hund of

arage DS
average p

and so 100 was denoted as hund teontig, or ten times ten. The

Europe was not as familiar with numbers as we are today. In fact, to qualify

man had to be able to count to nine!

Perhaps the most fundamental step in developing a sense of number is ¢

see that a number is really an abstract idea instead of a simple att

It must have been within the grasp of the earliest humans to

concat

conceiv
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birds; however, it is not an elementary step to associate the nun

number 4, as connected with four rocks. Associating a number as on

a great hindrance to the development of a true number sense. \

mind as a specific word, independent of the object being referenced.

IS

step toward the development of a notational system for number

Traces of the very first stages in the development of numeration can

today. The numeration system of the Tsimshian language in British C
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words for numbers according to the class of the item being counted: for counting flat objects and animals,
for round objects and time, for people, for long objects and trees, for canoes, for measures, and for counting
when no particular object is being numerated. It seems that the last is a later development while the first
six groups show the relics of an older system. This diversity of number names can also be found in some

widely used languages such as Japanese.

Intermixed with the development of a number sense is the development of an ability to count. Counting is
not directly related to the formation of a number concept because it is possible to count by matching the
items being counted against a group of pebbles, grains of corn, or the counter’s fingers. These aids would
have been indispensable to very early people who would have found the process impossible without some
form of mechanical aid. Such aids, while different, are still used even by the most educated in today’s
society due to their convenience. All counting ultimately involves reference to something other than the
things being counted. At first it may have been grains or pebbles but now it is a memorised sequence of

words that happen to be the names of the numbers.

Questions 32-40
Do the following statements agree with the information given in Reading Passage 37

In boxes 32-40 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

32 For the earliest tribes, the concept of sufficiency was more important than the concept of quantity.
33 Indigenous Tasmanians used only four terms to indicate numbers of objects.

34 Some peoples with simple number systems use body language to prevent misunderstanding of

expressions of number.
35 All cultures have been able to express large numbers clearly.
36 The word “thousand” has Anglo-Saxon origins.
37 In general, people in seventh-century Europe had poor counting ability.
38 In the Tsimshian language, the number for long objects and canoes is expressed with the same word.
39 The Tsimshian language contains both older and newer systems of counting.

40 Early peoples found it easier to count by using their fingers rather than a group of pebbles.

The end
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40 concept because it is possible to count by matching the items being counted against a

group of pebbles, grains of corn, or the counter’s fingers.
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The @gin
READING PASSAGE 1

You should spend about 20 minutes on Questions 1-14 which are based on Reading Passage I below.

Adults and children are frequently confronted with statements about the alarming rate of loss of
tropical rainforests. For example, one graphic illustration to which children might readily relate is the
estimate that rainforests are being destroyed at a rate equivalent to one thousand football fields every forty
minutes—about the duration of a normal classroom period. In the face of the frequent and often vivid media
coverage, it is likely that children will have formed ideas about rainforests—what and where they are, why
they are important, what endangers them—independent of any formal tuition. It is also possible that some

of these ideas will be mistaken.

Many studies have shown that children harbour misconceptions about “pure”, curriculum science. These
misconceptions do not remain isolated but become incorporated into a multifaceted, but organised, conceptual
framework, making it and the component ideas, some of which are erroneous, more robust but also accessible
to modification. These ideas may be developed by children absorbing ideas through the popular media.
Sometimes this information may be erroneous. It seems schools may not be providing an opportunity for

children to re-express their ideas and so have them tested and refined by teachers and their peers.



7

REAZEE

Despite the extensive coverage in the popular media of the destruction of rainforests, little formal
information is available about children’s ideas in this area. The aim of the present study is to start to provide
such information, to help teachers design their educational strategies to build upon correct ideas and to

displace misconceptions and to plan programmes in environmental studies in their schools.

The study surveys children’s scientific knowledge and attitudes to rainforests. Secondary school
children were asked to complete a questionnaire containing five open-form questions. The most frequent
responses to the first question were descriptions which are self-evident from the term “rainforest”. Some
children described them as damp, wet or hot. The second question concerned the geographical location of
rainforests. The commonest responses were continents or countries: Africa (given by 43% of children),
South America (30%), Brazil (25%). Some children also gave more general locations, such as being near

the Equator.

Responses to question three concerned the importance of rainforests. The dominant idea, raised
by 64% of the pupils, was that rainforests provide animals with habitats. Fewer students responded that
rainforests provide plant habitats, and even fewer mentioned the indigenous populations of rainforests.

More girls (70%) than boys (60%) raised the idea of rainforest as animal habitats.

Similarly, but at a lower level, more girls (13%) than boys (5%) said that rainforests provided human
habitats. These observations are generally consistent with our previous studies of pupils’ views about the
use and conservation of rainforests, in which girls were shown to be more sympathetic to animals and

expressed views which seem to place an intrinsic value on non-human animal life.

The fourth question concerned the causes of the destruction of rainforests. Perhaps encouragingly,
more than half of the pupils (59%) identified that it is human activities which are destroying rainforests,
some personalising the responsibility by the use of terms such as “we are”. About 18% of the pupils referred

specifically to logging activity.

One misconception, expressed by some 10% of the pupils, was that acid rain is responsible for
rainforest destruction; a similar proportion said that pollution is destroying rainforests. Here, children are
confusing rainforest destruction with damage to the forests of Western Europe by these factors. While
two fifths of the students provided the information that the rainforests provide oxygen, in some cases this
response also embraced the misconception that rainforest destruction would reduce atmospheric oxygen,

making the atmospheric incompatible with human life on Earth.

In answer to the final question about the importance of rainforest conservation, the majority of children

simply said that we need rainforests to survive. Only a few of the pupils (6%) mentioned that rainforest

60




$£5E8 RELHE, RTUHFE

destruction may contribute to global warming. This is surprising considering the high level of media coverage

on this issue. Some children expressed the idea that the conservation of rainforests is not important.

The results of this study suggest that certain ideas predominate in the thinking of children about
rainforests. Pupils’ responses indicate some misconceptions in basic scientific knowledge of rainforests’
ecosystems such as their ideas about rainforests as habitats for animals, paints and humans and the

relationship between climatic change and destruction of rainforests.

Pupils did not volunteer ideas that suggested that they appreciated the complexity of causes of
rainforest destruction. In other words, they gave no indication of an appreciation of either the range of ways
in which rainforests are important or the complex social, economic and political factors which drive the
activities which are destroying the rainforests. One encouragement is that the results of similar studies about
other environmental issues suggest that older children seem to acquire the ability to appreciate, value and
evaluate conflicting views. Environmental education offers an arena in which these skills can be developed,

which is essential for these children as future decision-makers.

Questions 1-8

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

In boxes 1-8 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 plight of the rainforests has largely been ignored by the media.
2 Children only accept opinions on rainforests that they encounter in their classrooms.

3 It has been suggested that children hold mistaken views about the “pure” science that they study at

school.

4 The fact that children’s ideas about science form part of a larger framework of ideas means that it is
easier to change them.

5 The study involved asking children a number of yes/no questions such as “Are there any rainforests in
Africa?”

6 Girls are more likely than boys to hold mistaken views about the rainforests’ destruction.

7 The study reported here follows on from a series of studies that have looked at children’s understanding

of rainforests.

8 A second study has been planned to investigate primary school children’s ideas about rainforests.
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Questions 9-13

The box below gives a list of responses AP to the questionnaire discussed in Reading Passage 1.

Answer the following questions by choosing the correct responses A—P.

Write your answers in boxes 9—13 on your answer sheet.

10

11

12

13

What was the children’s most frequent response when asked where the rainforests were?
What was the most common response to the question about the importance of the rainforests?
What did most children give as the reason for the loss of the rainforests?

Why did most children think it important for the rainforests to be protected?

Which of the responses is cited as unexpectedly uncommon, given the amount of time spent on the

issue by the newspapers and television?

=

- - B - B - T — R
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There is a complicated combination of reasons for the loss of the rainforests.

The rainforests are being destroyed by the same things that are destroying the forests of Western

Europe.

Rainforests are located near the Equator.

Brazil is home to the rainforests.

Without rainforests some animals would have nowhere to live.
Rainforests are important habitats for a lot of plants.

People are responsible for the loss of the rainforests.

The rainforests are a source of oxygen.

Rainforests are of consequence for a number of different reasons.
As the rainforests are destroyed, the world gets warmer.
Without rainforests there would not be enough oxygen in the air.
There are people for whom the rainforests are home.

Rainforests are found in Africa.

Rainforests are not really important to human life.

The destruction of the rainforests is the direct result of logging activity.

Humans depend on the rainforests for their continuing existence.

Question 14

Choose the correct letter A, B, C, D, or E.

Write your answer in box 14 on your answer sheet.

Which of the following is the most suitable title of Reading Passage 1?
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The development of a programme in environmental studies within a science curriculum

Children’s ideas about the rainforests and the implications for course design

A
B
C  The extent to which children had been misled by the media concerning the rainforests
D How to collect, collate and describe the ideas of secondary school children

E

The importance of the rainforests and the reasons for their destruction
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iF#Heading: v The typical format of a maths lesson

D Lessons all follow the same pattern. At the beginning, the pupils put solutions to the homework

on the board, then the teachers comment, correct or elaborate as necessary. Pupils mark their own

homework: this is an important principle in Japanese schooling as it enables pupils to see where and

why they made a mistake, so that these can be avoided in future. No one minds mistakes or ignorance

as long as you are prepared to learn from them.
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After the homework has been discussed, the teacher explains the topic of the lesson, slowly and with a
lot of repetition and elaboration. Examples are demonstrated on the board; questions from the textbook
are worked through first with the class, and then the class is set questions from the textbook to do
individually. Only rarely are supplementary worksheets distributed in a maths class. The impression
is that the logical nature of the textbooks and their comprehensive coverage of different types of
examples, combined with the relative homogeneity of the class, renders work sheets unnecessary. At

this point, the teacher would circulate and make sure that all the pupils were coping well.

The end
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IFHffHeading: viii The key to Japanese successes in maths education

F So what are the major contributing factors in the success of maths teaching? Clearly, attitudes

are important. Education is valued greatly in Japanese culture; maths is recognised as an important
compulsory subject throughout schooling; and the emphasis is on hard work coupled with a focus on

accuracy.

Other relevant points relate to the supportive attitude of a class towards slower pupils, the lack of
competition within a class, and the positive emphasis on learning for oneself and improving one’s
own standard. And the view of repetitively boring lessons and learning the facts by heart, which is
sometimes quoted in relation to Japanese classes, may be unfair and unjustified. No poor maths lessons

were observed. They were mainly good and one or two were inspirational.

The end
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iFfffHeading: vii A stable life span despite improvements
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D Every organism has a life span which is highly characteristic. Thers are s=mkone differences in life span
between different species, but within one species the parameter is relatively constant. For example, :

the average duration of human life has hardly changed in thousands of vezrs Although more and more
people attain an advanced age as a result of developments in medica! care and better nutrition, the
characteristic upper limit for most remains 80 years. A further argumen: agzinst the simple wear and
tear theory is the observation that the time within which organisms z2¢ lies between a fow days (even

a few hours for unicellular organisms) and several thousand vears. 25 with mammoth trees.

The end
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IF#fHeading: i Scientists’ call for a revision of policy

E At the outset of the new millennium, however, the way resource planners think about water

is beginning to change. The focus is slowly shifting back to the provision of basic human and

environmental needs as top priority—ensuring “some for all”, insiead of “more for some”, Some
water experts are now demanding that existing infrastructure be used in smarter ways rather than
building new facilities, which is increasingly considered the option of last. not first, resort. This shift
in philosophy has not been universally accepted, and it comes with sirong opposition from some
established water organisations. Nevertheless, it may be the only way to address successfully the
pressing problems of providing everyone with clean water to drink. adeguate water to grow food and a

life free from preventable water-related illness.

- The end
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E H On the other hand, dams, aqueducts and other kinds of infrastructure will still have to be built,
P particularly in developing countries where basic human needs have not been met. But such projects

must be built to higher specifications and with more accountability to local people and their

ac environment than in the past. And even in regions where new projects seem warranted, we must find
- ways to meet demands with fewer resources, respecting ecological criteria and to a smaller budget.
=1
The end
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F#sHeading: v An oversimplified view

D Many people think that ATC consists of a row of controllers sitting in front of their radar screens at

the nation’s airports, telling arriving and departing traffic what to do. This is a very incomplete part of

4 the picture. The FAA realised that the airspace over the United States would at any time have many
- different kinds of planes, flying for many different purposes, in a variety of weather conditions, and
4 the same kind of structure was needed to accommodate all of them.
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F#fiHeading: vii The relevance to health

C Yet there is a dark side to this picture: despite our progress, half of the world’s population still suffers,
with water services inferior to those available to the ancient Greeks and Romans. As the United
Nations report on access to water reiterated in November 2001, more than one billion people lack
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access to clean drinking water; some two and a half

billion do not have adequate sanitation se=
Preventable water-

related diseases kill an estimated 10,000 to 20,000 children every day,
evidence suggests that we are falling behind in efforts

and ths |

to solve these problems.

D The consequences of our water policies extend beyond leopardlsmg human health.
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READING PASSAGE 2

You should spend about 20 minutes on Questions 14-26, which are based on Reading Passage 2 on
Jollowi ing pages.
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Questions 14-20

Reading Passage 2 has seven paragraphs, A—H.
Choose the correct heading for paragraphs A and C-H from the list of headings below.

Writ the correct number, i-xi, in boxes 14-20 on your answer sheet.

List of Headings
i Scientists’ call for a revision of policy
ii An explanation for reduced water use
iii How a global challenge was met
iv Irrigation systems fall into disuse
v Environmental effects

vi The financial cost of recent technological improvements

vii The relevance to health

viii Addressing the concern over increasing populations
ix A surprising downward trend in demand for water

] x The need to raise standards

| xi A description of ancient water supplies

14 Paragraph A

Example Answer

Paragraph B iii
15 Paragraph C
16 Paragraph D
17 Paragraph E
18 Paragraph F
19 Paragraph G
20 Paragraph H

Making Every Drop Count

A The history of human civilisation is entwined with the history of the ways we have learned to
manipulate water resources. As towns gradually expanded, water was brought from increasingly
remote sources, leading to sophisticated engineering efforts such as dams and aqueducts. At the height

of the Roman Empire, nine major systems, with an innovative layout of pipes and well-built sewers,
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supplied the occupants of Rome with as much water per person as is provided in many parts of the

industrial world today.

During the industrial revolution and population explosion of the 19th and 20th centuries, the demand
for water rose dramatically. Unprecedented construction of tens of thousands of monumental
engineering projects designed to control floods, protect clean water supplies, and provide water for
irrigation and hydropower brought great benefits to hundreds of millions of people. Food production
has kept pace with soaring populations mainly because of the expansion of artificial irrigation systems
that make possible the growth of 40% of the world’s food. Nearly one fifth of all the electricity

generated worldwide is produced by turbines spun by the power of falling water.

Yet there is a dark side to this picture: despite our progress, half of the world’s population still suffers,
with water services inferior to those available to the ancient Greeks and Romans. As the United
Nations report on access to water reiterated in November 2001, more than one billion people lack
access to clean drinking water; some two and a half billion do not have adequate sanitation services.
Preventable water-related diseases kill an estimated 10,000 to 20,000 children every day, and the latest

evidence suggests that we are falling behind in efforts to solve these problems.

The consequences of our water policies extend beyond jeopardising human health. Tens of millions
of people have been forced to move from their homes—often with little warning or compensation—
to make way for the reservoirs behind dams. More than 20% of all freshwater fish species are now
threatened or endangered because dams and water withdrawals have destroyed the free-flowing river
ecosystems where they thrive. Certain irrigation practices degrade soil quality and reduce agricultural
productivity. Groundwater aquifers are being pumped down faster than they are naturally replenished
in parts of India, China, the USA and elsewhere. And disputes over shared water resources have led to

violence and continue to raise local, national and even international tensions.

At the outset of the new millennium, however, the way resource planners think about water
is beginning to change. The focus is slowly shifting back to the provision of basic human and
environmental needs as top priority—ensuring “some for all”, instead of “more for some”. Some
water experts are now demanding that existing infrastructure be used in smarter ways rather than
building new facilities, which is increasingly considered the option of last, not first, resort. This shift
in philosophy has not been universally accepted, and it comes with strong opposition from some
established water organisations. Nevertheless, it may be the only way to address successfully the
pressing problems of providing everyone with clean water to drink, adequate water to grow food and a

life free from preventable water-related illness.

Fortunately—and unexpectedly—the demand for water is not rising as rapidly as some predicted. As

a result, the pressure to build new water infrastructures has diminished over the past two decades.
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ontinued to soar in developed

Although population, industrial output and economic productivity have ¢

nations, the rate at which people withdraw water from aquifers, rivers and lakes has slowed. And in a

few parts of the world, demand has actually fallen.

G What explains this remarkable turn of events? Two factors: people have figured out how to use water

more efficiently, and communities are rethinking their priorities for water use. Throughout the first

three-quarters of the 20th century, the quantity of freshwater consumed per person doubled on average;

in the USA, water withdrawals increased tenfold while the population quadrupled. But since 1980, the

amount of water consumed per person has actually decreased, thanks to a range of new technologies

that help to conserve water in homes and industry. In 1965, for instance, Japan used approximately

13 million gallons of water to produce $1 million of commercial output; by 1989 this had dropped to

3.5 million gallons (even accounting for inflation)—almost a quadrupling of water productivity. In the

USA, water withdrawals have fallen by more than 20% from their peak in 1980.

H On the other hand, dams, aqueducts and other kinds of infrastructure will still have to be built,

particularly in developing countries where basic human needs have not been met. But such projects

must be built to higher specifications and with more accountability to local people and their

environment than in the past. And even in regions where new projects seem warranted, we must find

ways to meet demands with fewer resources, respecting ecological criteria and to a smaller budget.

Questions 21-26
Do the following statements agree with the information given in Reading Passage 2?

In boxes 21-26 on your answer sheet, write

YES if the statement agrees with the claims of the writer
NO if the statement contradicts the claims of the writer
NOT GIVEN if it is impossible to say what the writer thinks about this

21 Water use per person is higher in the industrial world than it was in Ancient Rome.

22 Feeding increasing populations is possible due primarily to improved irrigation systems.
23 Modern water systems imitate those of the ancient Greeks and Romans.
24 Industrial growth is increasing the overall demand for water.

25 Modern technologies have led to a reduction in domestic water consumption.

26 In the future, governments should maintain ownership of water infrastructures.
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READING PASSAGE 2

You should spend abour 20 minutes on Questions 14-26, which are based on Reading Passage 2 on the

Jollowing pages.

Questions 14-19
Reading Passage 2 has seven paragraphs, A-G.
Choose the correct heading for paragraphs A and C-G from the list below.

Write the correct number, i-x, in boxes 14—19 on your answer sheet.

List of Headings
i Disobeying FAA regulations

il Aviation disaster prompts action




HEEEE N 4

iii Two coincidenta] developments

v Setting altitude zones

V. An oversimplified view

vi Controlling pilots’ licences

vii Defining airspace categories

viii Setting rules to weather conditions

ix Taking off safely

X First steps towards ATC

14 Paragraph A

Example
Paragraph B

15 Paragraph C

16 Paragraph D
i 17 Paragraph E

18 Paragraph F
| | 19 Paragraph G

AIR TRAFFIC CON TROL IN THE USA

following soon after,
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In the 1940s, ATC centres could and did take advantage of the newly developed radar and

improved radio communication brought about by the Second World War, but the system remained

rudimentary. It was only after the creation of the FAA that full-scale regulation of America’s

airspace took place, and this was fortuitous, for the advent of the Jet engine suddenly resulted in a

large number of very fast planes, reducing pilots’ margin of error and practically demanding some

set of rules to keep everyone well separated and operating safely in the air.

Many people think that ATC consists of a row of controllers sitting in front of their radar

screens at the nation’s airports, telling arriving and departing traffic what to do. This is a

very incomplete part of the picture. The FAA realised that the airspace over the United States

would at any time have many different kinds of planes, flying for many different purposes, in

a variety of weather conditions, and the same kind of structure was needed to accommodate all
of them.

To meet this challenge, the following elements were put into effect. First, ATC extends over

virtually the entire United States. In general, from 365m above the ground and higher, the entire

country is blanketed by controlled airspace. In certain areas, mainly near airports, controlled

airspace extends down to 215m above the ground, and, in the immediate vicinity of an airport,

all the way down to the surface. Controlled airspace is that airspace in which FAA regulations

apply. Elsewhere, in uncontrolled airspace, pilots are bound by fewer regulations. In this way, the

recreational pilot who simply wishes to go flying for a while without all the restrictions imposed by

the FAA has only to stay in uncontrolled airspace, below 365m, while the pilot who does want the

protection afforded by ATC can easily enter the controlled airspace.

The FAA then recognised two types of operating environments. In good meteorological

conditions, flying would be permitted under Visual Flight Rules (VFR), which suggests a strong

reliance on visual cues to maintain an acceptable level of safety. Poor visibility necessitated a

set of instrumental Flight Rules (IFR), under which the pilot relied on altitude and navigational

information provided by the plane’s instrument panel to fly safely. On a clear day, a pilot in

controlled airspace can choose a VFR or [ER flight plan, and the FAA regulations were devised in

a way which accommodates both VFR and IFR operations in the same airspace. However, a pilot

can only choose to fly IFR if they possess an instrument rating which is above and beyond the basic
pilot’s license that must also be held.

Controlled airspace is divided into several different types, designated by letters of the alphabet.

Uncontrolled airspace is designated Class F, while controlled airspace below 5,490m above sea
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level and not in the vicinity of an airport is Class E. All airspace above 5,490m is designated

‘ Class A. The reason for the division of Class E and Class A airspace stems from the type of
planes operating in them. Generally, Class E airspace is where one finds general aviatios

‘ aircraft (few of which can climb above 5,490m anyway), and commercial turboprop aircrafi
: Above 5,490m is the realm of the heavy jets, since jet engines operate more efficiently at highes
| altitudes. The difference between Class E and A airspace is that in Class A, all operations ars
IFR, and pilots must be instrument-rated, that is, skilled and licensed in aircraft instrumentation.

This is because ATC control of the entire space is essential. Three other types of airspace, Classes

D, C and B, govern the vicinity of airports. These correspond roughly to small municipal

medium-sized metropolitan and major metropolitan airports respectively, and encompass a=

increasingly rigorous set of regulations. For example, all a VFR pilot has to do to enter Class C

‘ airspace is establish two-way radio contact with ATC. No explicit permission from ATC to entes
is needed, although the pilot must continue to obey all regulations governing VFR flight. To enter
Class B airspace, such as on approach to a major metropolitan airport, an explicit ATC clearance
is required. The private pilot who cruises without permission into this airspace risks losing their

license.

Questions 20-26

Do the following statements agree with the information given in Reading Passage 2?

In boxes 20-26 on your answer sheet, write

TURE if the statement agrees with the information
: FALSE if the statement contradicts the information
NOT GIVEN if there is no information on this
w “+

20 The FAA was created as a result of the introduction of the jet engine.
‘ 21 Air Traffic Control started after the Grand Canyon crash in 1956.
22 Beacons and flashing lights are still used by ATC today.
23 Some improvements were made in radio communication during World War II.
24 Class F airspace is airspace which is below 365m and not near airports.
25 All aircraft in Class E airspace must use IFR.

26 A pilot entering Class C airspace is flying over an average-sized city.

The end
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Jollowing pages.

Questions 1418

Reading Passage 2 has six paragraphs A—F.

Choose the most suitaple headings for paragraphs B—F from the Jist of headings below,

Write the appropriate numbers (i~ix) in boxes 14-18 on your answer sheet.

NB There are more headings than paragraphs, so you will not yse them all.

List of Headings

Ottawa International Conference on Health Promotion

ii  Holistic approach to health

iii The primary importance of environmental factors

iv. Healthy lifestyles approach to health

Changes in concepts of health in Western society

vi  Prevention of diseases and illness




£6E BAHASR, hOEER

vii Ottawa Charter for Health Promotion
viii Definition of health in medical terms

ix Socio-ecological view of health

Example Answer

Paragraph A v

Paragraph B
Paragraph C
Paragraph D
Paragraph E
Paragraph F

Changing Our Understanding of Health

The concept of health holds different meanings for different people and groups. These meanings of
health have also changed over time. This change is no more evident than in Western society today,

when notions of health and health promotion are being challenged and expanded in new ways.

For much of recent Western history, health has been viewed in the physical sense only. That is,
good health has been connected to the smooth mechanical operation of the body, while ill health
has been attributed to a breakdown in this machine. Health in this sense has been defined as the
absence of disease or illness and is seen in medical terms. According to this view, creating health
for people means providing medical care to treat or prevent disease and illness. During this period,

there was an emphasis on providing clean water, improved sanitation and housing.

In the late 1940s the World Health Organisation challenged this physically and medically oriented
view of health. They stated that “health is a complete state of physical, mental and social wellbeing
and is not merely the absence of disease” (WHO, 1946). Health and the person were seen more

holistically (mind/body/spirit) and not just in physical terms.

The 1970s was a time of focusing on the prevention of disease and illness by emphasising the
importance of the lifestyle and behaviour of the individual. Specific behaviours which were seen
to increase risk of disease, such as smoking, lack of fitness and unhealthy eating habits, were

targeted. Creating health meant providing not only medical health care, but health promotion

8%,
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The Ottawa Charter brings practical meaning and action to this broad notion of health promotion. It
presents fundamental strategies and approaches in achieving health for all. The overall philosophy
of health promotion which guides these fundamental strategies and approaches is one of “enabling

people to increase control over and to improve their health” (WHO, 1986).

Questions 19-22

Using NO MORE THAN THREE WORDS from the passage, answer the Jfollowing questions.

Write your answers in boxes 19-22 on your answer sheet.

19

20
21

22

In which year did the World Health Organisation define health in terms of mental, physical and social
well-being?
Which members of society benefited most from the healthy lifestyles approach to health?

Name the three broad areas which relate to people’s health, according to the socio-ecological view of

health.

During which decade were lifestyle risks seen as the major contributors to poor health?

Questions 23-27

Do the following statements agree with the information in Reading Passage 2? In boxes 23-27 on your

answer sheet write

23

24

25

26

27

YES if the statement agrees with the information
NO if the statement contradicts the information
NOT GIVEN if there is no information on this in the passage

Doctors have been instrumental in improving living standards in Western society.
The approach to health during the 1970s included the introduction of health awareness programs.

The socio-ecological view of health recognises that lifestyle habits and the provision of adequate

health care are critical factors governing health.
The principles of the Ottawa Charter are considered to be out of date in the 1990s.

In recent years a number of additional countries have subscribed to the Ottawa Charter.
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Definition of health in medical terms

K2 viii

fh AR EE X TNEE A Health in this sense has been defined as the absence of disease or
14 ' illness and is seen in medical terms.
AN TEEAE I T medically.

|22 i Holistic approach to health

 Ef#2. Holisticxf R EE¥% ™ holistically, complete, physical, mental and social

&%= jy Healthy lifestyles approach to health

|
| Efg2. lifestyles—iAZXEH. BT AT lifestyleo

ix Socio-ecological view of health

BE:
17 AR EXTNRER: This broad approach to health is called the socio-ecological view
of health.

|

%22 vii Ottawa Charter for Health Promotion

Ef#2. Ottawa Charter—i7 %X i3l
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‘ %22 1946
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&% the wealthy members

g E A Which members of society B REREAEEAN; lifestylest2 7R FEDER 3K o

%22 social, economic, environmental
21 @E®: Name the threel2 RE X H3PDEIFFF; socio-ecologicalf2 7 REEER K ;
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o 3 e

% the 1970s
EiE: which decadeiRRER N 105F; lifestyletRRIEDEL K
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READING PASSAGE 2

You should spend about 20 minutes on Questions 14-17, which are based on Reading Passage 2 below.

The True Cost of Food

For more than forty years the cost of food has been rising. It has now reached a point where a
growing number of people believe that it is far too high, and that bringing it down will be one of
the great challenges of the twenty first century. That cost, however, is not in immediate cash. In the
West at least, most food is now far cheaper to buy in relative terms than it was in 1960. The cost is
in the collateral damage of the very methods of food production that have made the food cheaper:
in the pollution of water, the enervation of soil, the destruction of wildlife, the harm to animal

welfare and the threat to human health caused by modern industrial agriculture.

First mechanisation, then mass use of chemical fertilisers and pesticides, then monocultures, then
battery rearing of livestock, and now genetic engineering—the onward march of intensive farming

has seemed unstoppable in the last half-century, as the yields of produce have soared. But the




B7E MEEFS, ERKEX

damage it has caused has been colossal. In Britain, for example, many of our best-loved farmland
birds, such as the skylark, the grey partridge, the lapwing and the corn bunting, have vanished from
huge stretches of countryside, as have even more wild flowers and insects. This is a direct result
of the way we have produced our food in the last four decades. Thousands of miles of hedgerows,
thousands of ponds, have disappeared from the landscape. The faecal filth of salmon farming
has driven wild salmon from many of the sea lochs and rivers of Scotland. Natural soil fertility
is dropping in many areas because of continuous industrial fertiliser and pesticide use, while the

growth of algae is increasing in lakes because of the fertiliser run-off.

Put it all together and it looks like a battlefield, but consumers rarely make the connection at the
dinner table. That is mainly because the costs of all this damage are what economists refer to as
externalities: they are outside the main transaction, which is for example producing and selling a
field of wheat, and are borne directly by neither producers nor consumers. To many, the costs may
not even appear to be financial at all, but merely aesthetic—a terrible shame, but nothing to do

with money. And anyway they, as consumers of food, certainly aren’t paying for it, are they?

But the costs to society can actually be quantified and, when added up, can amount to
staggering sums. A remarkable exercise in doing this has been carried out by one of the world’s
leading thinkers on the future of agriculture, Professor Jules Pretty, Director of the Centre
for Environment and Society at the University of Essex. Professor Pretty and his colleagues
calculated the externalities of British agriculture for one particular year. They added up the costs
of repairing the damage it caused, and came up with a total figure of £2,343m. This is equivalent
to £208 for every hectare of arable land and permanent pasture, almost as much again as the total
government and EU spend on British farming in that year. And according to Professor Pretty, it

was a conservative estimate.

The costs included: £120m for removal of pesticides; £16m for removal of nitrates; £55m for
removal of phosphates and soil; £23m for the removal of the bug cryptosporidium from
drinking water by water companies; £125m for damage to wildlife habitats, hedgerows and
dry stone walls; £1,113m from emissions of gases likely to contribute to climate change; £106m
from soil erosion and organic carbon losses; £169m from food poisoning; and £607m from
cattle disease. Professor Pretty draws a simple but memorable conclusion from all this: our food
bills are actually threefold. We are paying for our supposedly cheaper food in three separate

ways: once over the counter, secondly through our taxes, which provide the enormous subsidies

propping up modern intensive farming, and thirdly to clean up the mess that modern farming

leaves behind.




Questions 14-17

Reading Passage 2 has seven paragraphs, A-G.
Which paragraph contains the following information?
Write the correct letter; A-G, in boxes 1417 on your answer sheet.

NB You may use any letter more than once.

14

15

16

17

G But if industrial agriculture is to be replaced, what is a viable alternative? Professor Pretty feels

F  So can the true cost of food be brought down? Breaking away from industrial agriculture as e
solution to hunger may be very hard for some countries, but in Britain, where the immediate ne=g
to supply food is less urgent, and the costs and the damage of intensive farming have been clears
seen, it may be more feasible. The government needs to create sustainable, competitive and diverss
farming and food sectors, which will contribute to a thriving and sustainable rural economy, an

advance environmental, economic, health, and animal welfare goals.

that organic farming would be too big a jump in thinking and in practices for many farmers.
Furthermore, the price premium would put the produce out of reach of many poorer consumers.
He is recommending the immediate introduction of a “Greener Food Standard”, which woulg
push the market towards more sustainable environmental practices than the current norm, whils
not requiring the full commitment to organic production. Such a standard would comprise agress
practices for different kinds of farming, covering agrochemical use, soil health, land management
water and energy use, food safety and animal health. It could go a long way, he says, to shifting

consumers as well as farmers towards a more sustainable system of agriculture.

a cost involved in purifying domestic water
the stages in the development of the farming industry
the term used to describe hidden costs

one effect of chemicals on water sources

The end
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READING PASSAGE 1

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

Australia’s Sporting Success

They play hard, they play often, and they play to win. Australian sports teams win more than their
fair share of titles, demolishing rivals with seeming ease. How do they do it? A big part of the
secret is an extensive and expensive network of sporting academies underpinned by science and
medicine. At the Australian Institute of Sport (AIS), hundreds of youngsters and pros live and
train under the eyes of coaches. Another body, the Australian Sports Commission (ASC), finances
programmes of excellence in a total of 96 sports for thousands of sportsmen and women. Both

provide intensive coaching, training facilities and nutritional advice.

9%
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Inside the academies, science takes centre stage. The AIS employs more than 100 sports scientists
and doctors, and collaborates with scores of others in universities and research centres. AIS
scientists work across a number of sports, applying skills learned in one—such as building muscle
strength in golfers—to others, such as swimming and squash. They are backed up by technicians
who design instruments to collect data from athletes. They all focus on one aim: winning. “We
can’t waste our time looking at ethereal scientific questions that don’t help the coach work with an

athlete and improve performance,” says Peter Fricker, chief of science at ATS.

A lot of their work comes down to measurement—everything from the exact angle of a swimmer’s
dive to the second-by-second power output of a cyclist. This data is used to wring improvements
out of athletes. The focus is on individuals, tweaking performances to squeeze an extra hundredth
of a second here, an extra millimetre there. No gain is too slight to bother with. It’s the tiny,
gradual improvements that add up to world-beating results. To demonstrate how the system works,
Bruce Mason at ATS shows off the prototype of a 3D analysis tool for studying swimmers. A wire-
frame model of a champion swimmer slices through the water, her arms moving in slow motion.
Looking side-on, Mason measures the distance between strokes. From above, he analyses how
her spine swivels. When fully developed, this system will enable him to build a biomechanical
profile for coaches to use to help budding swimmers. Mason’s contribution to sport also includes
the development of the SWAN (SWimming ANalysis) system now used in Australian national
competitions. It collects images from digital cameras running at 50 frames a second and breaks
down each part of g swimmer’s performance into factors that can be analysed individually—stroke
length, stroke frequency, average duration of each stroke, velocity, start, lap and finish times, and

80 on. At the end of each race, SWAN spits out data on each swimmer.

did he finish 35 hundredths of a second down? “His turn times were 44 hundredths of a second
behind the other guy,” says Mason. “If he can improve on his turns, he can do much better.” This
is the kind of accuracy that AIS scientists’ research is bringing to a range of sports. With the
Cooperative Research Centre for Micro Technology in Melbourne, they are developing unobtrusive
sensors that will be embedded in an athlete’s clothes or running shoes to monitor heart rate,
sweating, heat production or any other factor that might have an impact on an athlete’s ability to
run. There’s more to it than simply measuring performance. Fricker gives the example of athletes
who may be down with coughs and colds 11 or 12 times a year. After years of experimentation, AIS
and the University of Newcastle in New South Wales developed a test that measures how much of
the immune-system protein immunoglobulin A is present in athletes’ saliva. If IgA levels suddenly
fall below a certain level, training is eased or dropped altogether. Soon, IgA levels start rising
again, and the danger passes. Since the tests were introduced, AIS athletes in all sports have been

remarkably successful at staying healthy.
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Using data is a complex business. Well before a championship, sports scientists and coaches start
to prepare the athlete by developing a “competition model”, based on what they expect will be
the winning times. “You design the model to make that time,” says Mason. “A start of this much,
each free-swimming period has to be this fast, with a certain stroke frequency and stroke length,
with turns done in hese times.” All the training is then geared towards making the athlete hit those
targets, both overall and for each segment of the race. Techniques like these have transformed

Australia into arguably the world’s most successful sporting nation.

Of course, there’s nothing to stop other countries copying—and many have tried. Some years
ago, the AIS unveiled coolant-lined jackets for endurance athletes. At the Atlanta Olympic
Games in 1996, these sliced as much as two per cent off cyclists’ and rowers’ times. Now
everyone uses them. The same has happened to the “altitude tent”, developed by AIS to
replicate the effect of altitude training at sea level. But Australia’s success story is about
more than easily copied technological fixes, and up to now no nation has replicated its all-

encompassing system.

Questions 1-7

Reading Passage 1 has six paragraphs, A-F.
Which paragraph contains the following information?

Write the correct letter. A—F, in boxes 17 on your answer sheet.

NB You may use any letter move than once.

a reference to the exchange of expertise between different sports

an explanation of how visual imaging is employed in investigations
a reason for narrowing the scope of research activity

how some AIS ideas have been reproduced

how obstacles to optimum achievement can be investigated

an overview of the funded support of athletes

how performance requirements are calculated before an event

Questions 8—11

Classify the following techniques according to whether the writer states they

A are currently exclusively used by Australians




B
C
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will be used in the future by Australians

are currently used by both Australians and their rivals

Write the correct letter, A, B or C, in boxes 811 on your answer sheet.

8 cameras

9 sensors

10 protein tests

11

altitude tents

AWRETUR, BEMB, BE@RAF.
* UFEESRERR

BERNBENMEXARES: AlS scientists work across a number of sports, applying
" skills learned in one—such as building muscle strength in golfers—¢ others, such as

swimming and squash.

&= ; , .
BEt exchange=apply one to others; a number of=different skills=expertise

AHZXREXMIE GRS : Tt collects images from digital cameras...
N T T T

= visual=cameras; imaging=images.
- They all focus on one aim: winning. “We can’t waste our

= RNEXHEXITKS: Of course, there’s nothing to stop other countries copying—
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4 f and many have tried. Some years ago, the AIS unveiled coolant-lined jackets for endurance
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| athletes.
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other guy,” says Mason. “If he can improve on his turns, he can do much better.”

 kind of accuracy that AIS scientists’ research is bringing to a range of sports.
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The multi-storey pagoda came to Japan from China in the sixth century. As in China, they were first
introduced with Buddhism and were attached to important temples. The Chinese built their pagodas
in brick or stone, with inner staircases, and used them in later centuries mainly as watchtowers. When
the pagoda reached Japan, however, its architecture was freely adapted to local conditions—they were
built less high, typically five rather than nine storeys, made mainly of wood and the staircase was
dispensed with because the Japanese pagoda did not have any practical use but became more of an art
object. Because of the typhoons that batter Japan in the summer, Japanese builders learned to extend

the eaves of buildings further beyond the walls. This prevents rainwater gushing down the walls.
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Pagodas in China and Korea have nothing like the overhang that is found on pagodas in Japan.

The roof of a Japanese temple building can be made to overhang the sides of the structure by fifty per
cent or more of the building’s overall width. For the same reason, the builders of Japanese pagodas
seem to have further increased their weight by choosing to cover these extended eaves not with the

porcelain tiles of many Chinese pagodas but with much heavier earthenware tiles.

But this does not totally explain the great resilience of Japanese pagodas. Is the answer that, like a
tall pine tree, the Japanese pagoda—with its massive trunk-like central pillar known as shinbashira—
simply flexes and sways during a typhoon or earthquake? For centuries, many thought so. But the
answer is not so simple because the startling thing is that the shinbashira actually carries no load at all.
In fact, in some pagoda designs, it does not even rest on the ground, but is suspended from the top of
the pagoda—hanging loosely down through the middle of the building. The weight of the building is

supported entirely by twelve outer and four inner columns.

And what is the role of the shinbashira, the central pillar? The best way to understand the shinbashira’s
role is to watch a video made by Shuzo Ishida, a structural engineer at Kyoto Institute of Technology.
Mr Ishida, known to his students as “Professor Pagoda” because of his passion to understand the
pagoda, has built a series of models and tested them on a “shake-table” in his laboratory. In short,
the shinbashira was acting like an enormous stationary pendulum. The ancient craftsmen, apparently
without the assistance of very advanced mathematics, seemed to grasp the principles that were, more
than a thousand years later, applied in the construction of Japan’s first skyscraper. What those early
craftsmen had found by trial and error was that under pressure a pagoda’s loose stack of floors could be
made to slither to and fro independent of one another. Viewed from the side, the pagoda seemed to be
doing a snake dance—with each consecutive floor moving in the opposite direction to its neighbours
above and below. The shinbashira, running up through a hole in the centre of the building, constrained
individual storeys from moving too far because, after moving a certain distance, they banged into it,

transmitting energy away along the column.

Questions 5-10

Classify the following as typical of

A both Chinese and Japanese pagodas
B only Chinese pagodas
C only Japanese pagodas
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Write the correct letter, A, B or C. in boxes 5-10 on your answer sheet.
S easy interior access to top
6 tiles on eaves
7 use as observation post
8 size of caves up to half the width of the building
9 original religious purpose

10 floors fitting loosely over each other

MRS . the staircase was dispensed (&%) with because the Japanese pagoda
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The primary reason for such increases is what is known as “In-Season Abundance-Based Management”.
There are biologists throughout the state constantly monitoring adult fish as they show up to spawn.
The biologists sit in streamside counting towers, study sonar, watch from aeroplanes, and talk to
fishermen. The salmon season in Alaska is not pre-set. The fishermen know the approximate time of
year when they will be allowed to fish, but on any given day, one or more field biologists in a particular
area can put a halt to fishing. Even sport fishing can be brought to a halt. It is this management
mechanism that has allowed Alaska salmon stocks—and, accordingly, Alaska salmon fisheries—
to prosper, even as salmon populations in the rest of the United States are increasingly considered

threatened or even endangered.

In 1999, the Marine Stewardship Council (MSC) commissioned a review of the Alaska salmon fishery.
The Council, which was founded in 1996, certifies fisheries that meet high environmental standards,
enabling them to use a label that recognises their environmental responsibility. The MSC has
established a set of criteria by which commercial fisheries can be judged. Recognising the potential
benefits of being identified as environmentally responsible, fisheries approach the Council requesting
to undergo the certification process. The MSC then appoints a certification committee, composed
of a panel of fisheries experts, which gathers information and opinions from fishermen, biologists,

government officials, industry representatives, non-governmental organisations and others.
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Some observers thought the Alaska salmon fisheries would not have any chance of certification when,
in the months leading up to MSC’s final decision, salmon runs throughout western Alaska completely
collapsed. In the Yukon and Kuskokwim rivers, chinook and chum runs were probably the poorest
since statehood; subsistence communities throughout the region, who normally have priority over

commercial fishing, were devastated.

The crisis was completely unexpected, but researchers believe it had nothing to do with impacts of
fisheries. Rather, they contend, it was almost certainly the result of climatic shifts, prompted in part by
cumulative effects of the el nino/la nina phenomenon on Pacific Ocean temperatures, culminating in a
harsh winter in which huge numbers of salmon eggs were frozen. It could have meant the end as far as
the certification process was concerned. However, the state reacted quickly, closing down all fisheries,

even those necessary for subsistence purposes.

In September 2000, MSC announced that the Alaska salmon fisheries qualified for certification. Seven
companies producing Alaska salmon were immediately granted permission to display the MSC logo
on their products. Certification is for an initial period of five years, with an annual review to ensure

that the fishery is continuin g to meet the required standards.

Questions 21-26

Complete each sentence with the correct ending, A-K below,

Write the correct letter, A~K, in boxes 2] =26 on your answer sheet.

21
22
23
24
25
26

In Alaska, biologists keep a check on adult fish

Biologists have the authority

In-Season Abundance-Based Management has allowed the Alaska salmon fisheries
The Marine Stewardship Council (MSC) was established

As aresult of the collapse of the salmon runs in 1999, the state decided

In September 2000, the MSC allowed seven Alaska salmon companies

to recognise fisheries that care for the environment.
to be successful.
to stop fish from spawning.

to set up environmental protection laws,

B 2 A =% »

to stop people fishing for sport.
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to label their products using the MSC logo.

to ensure that fish numbers are sufficient to permit fishing.
to assist the subsistence communities in the region.

to freeze a huge number of salmon eggs.

deny certification to the Alaska fisheries.

close down all fisheries.

The end -

[EZ=MAT]
NHERFEIGR, BEME, BEBFT.
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E®: G
BB, WAMEEMERRERE AR NETCEEEBLE.
X JRSCH: There are biologists throughout the state constantly monitoring adult fish
as they show up to spawn. The biologists sit in streamside counting towers, study sonar,
watch from aeroplanes, and talk to fishermen. The salmon season in Alaska is not pre-
set. The fishermen know the approximate time of year when they will be allowed to fish,
but on any given day, one or more field biologists in a particular area can put a halt to
fishing.
R E

XPRZJRSCAH: ...one or more field biologists in a particular area can put a halt to fishing.

=r
=

Even sport fishing can be brought to a halt. ;3 Fhalt=stop.

&R B

XRJRSCH: It is this management mechanism that has allowed Alaska salmon stocks—
and accordingly, Alaska salmon fisheries—to prosper, even as salmon populations in the
rest of the United States are increasingly considered threatened or even endangered. ;¥ &
prosper (Z£3E) =successful,

ERE: A

ERZEAE 26 B eywords: MSC, KESEE. ALME268.

ARFXS R RS : ...The Council, which was founded in 1996, certifies fisheries that

meet high environmental standards, enabling them to use a label that recognises their

environmental responsibility.
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\ XTF_"ZEYFF‘: In September 2000,

MSC announced that the Alaska salmon fisheries

quahﬁed for certification. Seven companies producing Alaska salmon were immediately

granted permission to display the MSC logo on their products.
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The meaning and power of smell

The sense of smell, or olfaction, is powerful. Odours affect us on q Physical, psychological and socig]
. For the most part, however, we breathe in the aromas which surround ys without being consciously

ulty of smell is impaired for some reason that we

in our sense of well-being.
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held is that, in comparison with its importance among animals, the human sense of smell is feeble
and undeveloped. While it is true that the olfactory powers of humans are nothing like as fine as
those possessed by certain animals, they are still remarkably acute. Our noses are able to recognise

thousands of smells, and to perceive odours which are present only in extremely small quantities.

Smell, however, is a highly elusive phenomenon. Odours, unlike colours, for instance, cannot be
named in many languages because the specific vocabulary simply doesn’t exist. “It smells like...”
we have to say when describing an odour, struggling to express our olfactory experience. Nor
can odours be recorded: there is no effective way to either capture or store them over time. In the
realm of olfaction, we must make do with descriptions and recollections. This has implications for

olfactory research.

Most of the research on smell undertaken to date has been of a physical scientific nature. Sighiﬁcant

advances have been made in the understanding of the biological and chemical nature of olfaction,
but many fundamental questions have yet to be answered. Researchers have still to decide whether
smell is one sense or two—one responding to odours proper and the other registering odourless
chemicals in the air. Other unanswered questions are whether the nose is the only part of the
body affected by odours, and how smells can be measured objectively given the nonphysical
components. Questions like these mean that interest in the psychology of smell is inevitably set to

play an increasingly important role for researchers.

Questions 33-36

Choose the correct letter, A, B, C or D.

Write the correct letter in boxes 33—36 on your answer sheet.

33 According to the introduction, we become aware of the importance of smell when
we discover a new smell.
we experience a powerful smell.
our ability to smell is damaged.

we are surrounded by odours.

34 The experiment described in paragraph B
A shows how we make use of smell without realising it.

B demonstrates that family members have a similar smell.

13
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C proves that a sense of smell is learnt.

D  compares the sense of smell in males and females.

What is the writer doing in paragraph C?
A supporting other research

B making a proposal

C rejecting a common belief

D describing limitations

What does the writer suggest about the study of smell in the atmosphere in paragraph E?
A The measurement of smell is becoming more accurate.

Researchers believe smell is a purely physical reaction.

B
C Most smells are inoffensive.
D

Smell is yet to be defined.

The end
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EFEREN R RN —aIENEX%KS. (T1)
SIE&J/E—H: Itis only when the faculty of smell is impaired for some reason that we
begin to realise the essential role the sense of smell plays in our sense of well-being. %]
LI =F H Fwe become aware of the importance. impaired (Z#i5) —iFA=CIEIR
Fidamaged.
BRI A
ERETEZNEXHN—IENEAXKE. (T1)

ARIf Fmake use of smell¥} &ZBEE &% & — 3% Hodour as a cue for identifying family
‘ members, without realising itXJ fZnever have given much thought, M&/F—1Tnot

consciously (FEIRHY) consideredo

ER: C

EFIETRN R ETXXHEaM. (T2)

CHEI A frejecting (REX) a common belief3§CEEMIEZIAY : MR B 2 1 A1)

undervalued sense in many cultures(=common). BRAFIFELERNMARLL, A KpEHS
BH4fine (§15%) , B2, they are still remarkable acuteo
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EFEREN R ETXRIEAHN. (T2)
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The 6@1’}1

The Nature of Genius

The concept of genius and of gifts has become part of our folk culture, and attitudes are ambivalent
sowards them. We envy the gifted and mistrust them. In the mythology of giftedness, it is popularly believed
D)that if people are talented in one area, they must be defective in another, (2)that intellectuals are
mpractical, (3)that prodigies burn too brightly too soon and burn out, (4)that gifted people are eccentric,
5)that they are physical weaklings, (6)that there’s a thin line between genius and madness, (7)that genius
uns in families, (8)that the gifted are so clever they don’t need special help, (9)that giftedness is the same
=s having a high IQ, (10)that some races are more intelligent or musical or mathematical than others, (11)
that genius goes unrecognised and unrewarded, (12)that adversity makes men wise or (13)that people
with gifts have a responsibility to use them. Language has been enriched with such terms as “highbrow”,
egghead”, “blue-stocking”, “wiseacre”, “know-all”, “boffin” and, for many, “intellectual” is a term of

denigration.

(RMNEBE EXXHEIT 13 Mhat NBHF, FEBRBHEAEZEMBSMRBLE T —MESHS
e )

B;

Questions 14-18

hoose FIVE letters, A-K.
Write the correct letters in boxes 14—18 on your answer sheet.

‘B Your answers may be given in any order.
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5
Below are listed some popular beliefs about genius and giftedness.

Which FIVE of these beliefs are reported by the writer of the text?

Truly gifted people are talented in all areas.

The talents of geniuses are soon exhausted.

Gifted people should use their gifts.

A genius appears once in every generation.

Genius can be easily destroyed by discouragement.
Genius is inherited.

Gifted people are very hard to live with.

== N I < I R o B -~

People never appreciate true genius.

Geniuses are natural leaders.

ot

J  Gifted people develop their greatness through difficulties.

K Genius will always reveal itself.

""" \ The end

(&=
HHBREIRR, BRBE, BERT

#22. B The talents of geniuses are soon exhausted.

BT F 53/ Mhat/FHIFRIA : prodigies burn too brightly too soon and burn out.

| &2=: C Gifted people should use their gifts.

| E3C&E—Mthat: people with gifts have a responsibility to use them.

%% F Genius is inherited (EfE3RIF) .

. ECE7/ Mthat: genius runs in families.

| %22 H People never appreciate (JA[E, IEFAIFAT) true genius.

811/ that: genius goes unrecognized and unrewarded.

#22: J Gifted people develop their greatness through difficulties.

B 12/ that: adversity (#3%) makes men wise...
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The begin

You should spend about 20 minutes on Questions 15-26 which are based on Reading Passage 2 below,

What Do Whales Feel?

An examination of the Junctioning of the senses in cetaceans, the group of mammals comprising

whales, dolphins and DOFrpoises

In cetaceans or fail to function well in water. For example, it appears from their brain structure that
toothed species are unable to smell. Baleen species, on the other hand, appear to have some related
brain structures but it is not known whether these are functional. It has been speculated that, as the
blowholes evolved and migrated to the top of the head, the neural pathways serving sense of smell
may have been nearly all sacrificed. Similarly, although at least some cetaceans have taste buds, the

nerves serving these have degenerated or are rudimentary.

The sense of touch has sometimes been described as weak too, but this view is probably mistaken.
Trainers of captive dolphins and small whales often remark on their animals’ responsiveness to being
touched or rubbed, and both captive and free ranging cetacean individuals of all species (particularly
adults and calves, or members of the same subgroup) appear to make frequent contact. This contact
may help to maintain order within a group, and stroking or touching are part of the courtship ritual in
most species. The area around the blowhole is also particularly sensitive and captive animals often

object strongly to being touched there.

The sense of vision is developed to different degrees in different species. Baleen species studied at
close quarters underwater—speciﬁcally a grey whale calf in captivity for a year, and free-ranging right
whales and humpback whales studied and filmed off Argentina and Hawaii—have obviously tracked

objects with vision underwater, and they can apparently see moderately well both in water and in air.

However, the position of the eyes so restricts the field of vision in baleen whales that they probably do

not have stereoscopic vision.

On the other hand, the position of the eyes in most dolphins and porpoises suggests that they have

stereoscopic vision forward and downward. Eye position in freshwater dolphins, which often swim on
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their side or upside down while feeding, suggests that what vision they have is stereoscopic forward
and upward. By comparison, the bottlenose dolphin has extremely keen vision in water. Judging from
the way it watches and tracks airborne tlying fish, it can apparently see fairly well through the air-
water interface as well. And although preliminary experimental evidence suggests that their in-air
vision is poor, the accuracy with which dolphins leap high to take small fish out of a trainer’s hand

provides anecdotal evidence to the contrary.

Such variaﬁon can no doubt be explained with reference to the habitats in which individual species
have developed. For example, vision is obviously more useful to species inhabiting clear open waters
than to those living in turbid rivers and flooded plains. The South American boutu and Chinese beiji,
for instance, appear to have very limited vision, and the Indian susus are blind, their eyes reduced to

slits that probably allow them to sense only the direction and intensity of light.

Although the senses of taste and smell appear to have deteriorated, and vision in water appears to be
uncertain, such weaknesses are more than compensated for by cetaceans’ well-developed acoustic
sense. Most species are highly vocal, although they vary in the range of sounds they produce, and
many forage for food using echolocation*. Large baleen whales primarily use the lower frequencies
and are often limited in their repertoire. Notable exceptions are the nearly song-like choruses of
bowhead whales in summer and the complex, haunting utterances of the humpback whales. Toothed
species in general employ more of the frequency spectrum, and produce a wider variety of sounds,
than baleen species (though the sperm whale apparently produces a monotonous series of high-energy
clicks and little else). Some of the more complicated sounds are clearly communicative, although
what role they may play in the social life and “culture” of cetaceans has been more the subject of wild

speculation than of solid science.

* echolocation: the perception of objects by means of sound wave echoes.

Questions 15-21

Complete the table below.
Choose NO MORE THAN THREE WORDS from Reading Passage 2 for each answer.

Write your answers in boxes 15-21 on your answer sheet.

toothed no evidence from brain structure

baleen not certain related brain structures are present




nerves linked to their 15
some types
underdeveloped

all region around the blowhole very sensitive

16 probably do not have stereoscopic vision

probably have stereoscopic vision

17 and

-' : dolphins, porpoises

probably have stereoscopic vision forward

and upward

: exceptional in 19 and good in
bottlenose dolphin
air-water interface

boutu and beiji have limited vision

probably only sense direction and intensity
Indian susus
of light

usually use 20 ; repertoire
most large baleen :
limited

21 whales
song-like
and whales

use more of frequency spectrum; have
toothed

wider repertoire

Questions 22—-26

Answer the questions below using NO MORE THAN THREE WORDS from the passage for each answer.

Write your answers in boxes 22—26 on your answer sheet.

22  Which of the senses is described here as being involved in mating?
23 Which species swims upside down while eating?

24 What can bottlenose dolphins follow from under the water?

25 Which type of habitat is related to good visual ability?

26 Which of the senses is best developed in cetaceans?

The end
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K22 taste buds

E ABESttouch, 3ZINfF 5 taste IZTEAR I HER,
%22 baleen whales

CEZRA.

% 22: forward, downward

1221780 F—%1F2iA . probably have stereoscopic vision forward and upward,

£ N iZE*ward and *ward.
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! A freshwater dolphins

{irforward and upward.

K22 water
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& Z2: the lower frequencies

#2277 20U 3 hearing £ SCEFEL o

| %22 bowhead, humpback
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The éejin

Collecting Ant Specimens

Many ants are small and forage primarily in the layer of leaves and other debris on the ground.
Collecting these species by hand can be difficult. One of the most successful ways to collect them is to
gather the leaf litter in which they are foraging and extract the ants from it. This is most commonly done by
placing leaf litter on a screen over a large funnel, often under some heat. As the leaf litter dries from above,
ants (and other animals) move downward and eventually fall out the bottom and are collected in alcohol

placed below the funnel. This method works especially well in rain forests and marshy areas.

Questions 37-40

Label the diagram below.
Choose NO MORE THAN TWO WORDS from the passage for each answer:

Write your answers in boxes 37—40 on your answer sheet.

426




#Om IREEREL, RETRE

One method of collecting ants

: some 37
/\

The end

[Z =]
HHRZIVUR, BEME, BERT.

: screen
SEE—Rr, Mfunnel—iH. R#EBEAESZfunnel.

5 BT RE T RS PU4T: .placing leaf litter on a screen over a large funnel, often
under some heat.
B, BEBENIZEE39.
%22 leaf litter
%22 heat
ZRFELERTEESABR. FUBATUERE0ER
%22 alcohol

BB 5 ...and are collected in alcohol placed below the funnel.
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The 6@1‘7;

All but one of the blind subjects assigned distinctive motions to each wheel. Most guessed that the
curved spokes indicated that the wheel was spinning steadily; the wavy spokes, they thought, suggested
that the wheel was wobbling; and the bent spokes were taken as a sign that the wheel was jerking. Subjects
assumed that spokes extending beyond the wheel’s perimeter signified that the wheel had its brakes on and

that dashed spokes indicated the wheel was spinning quickly.

Questions 30-32

Look at the following diagrams (Questions 30~32). and the list of types of movement below.
Maich each diagram to the type of movement A-E generally assigned to it in the experiment.

Choose the correct letter A—E and write them in boxes 30-32 on your answer sheet.

steady spinning
jerky movement
rapid spinning
wobbling movement

use of brakes

The end
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K2 E
SR EXH: Subjects assumed that spokes extending beyond the wheel’s perimeter
! signified that the wheel had its brakes on...
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31
SRZJESCH: ...dashed spokes indicated the wheel was spinning quickly.

BR:A

32 ] SRz ESCH : Most guessed that the curved spokes indicated that the wheel was spinning
l steadily...
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