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Beauty takes a range of forms. from the expanse of the night skyv to a tiny shell on & beach. Although some
ideals of beanty can vary over tme. one indamental characteristic of bezuty never changes. and it can be found in
hurnan art from our beginnings to the present day. It can also be found in nature. in that night skv and that little
shell. and it is known as a fractal. Fractals helped our ancient ancestors thrive, and our attraction (o them conlinues
to influence human culture today.

Seientist Benoit Mandelbrot, who coined the word “fractal” in the 19705 recognized thal many phenomena and
shapes in nature that first appear random or chaotic follow simple mathematical rules called fractal laws. These
have since advanced our understanding of the natural world. 4 head of broccoll can be used to illustrate fractal
patterns. If vou break off one of its florets™. that piece resembles a smaller version of the whole head. You ean
even repeat the process, Laking a segment of this floret. creating 2n even smaller version of the whole head. In the
same way, if vou break off a branch of a Christmas tree, the branch looks like a smaller version of the whole tree,
In other words, any small part of the whole resembles the whole, Fractal patterns can also appear on much larger
scales in nature. For example, in a river svstem. tributaries of water flow into the next in a repeating pattern.
Similarly, the cutline of a coast just a few k[EnmEt:ﬂs long on a map locks very similar to the outline of a coast
thousands of kilometers long. Tn the natural world, these repeating patterns can get far more intricate and complex
than a head of broceoli or a river but still follow a precise statistical formula

ldentifving and assessing [ractal patlerns assisted early humans in their survival, Practal growth patterns
helped determine such things as when to plant and harvest crops. It is often assumed that predicting the size.
location, and timing of natural hazards such as large storms s impossible withoutl powerlul computers. However,
researchers such as Shaun Lowvejov of MeGill University claim that early humans' intuitive knowledge of fractals
allowed them to make simple and accurate predictions about weather bazed on small, localized observationzs. His
2020 research indicates that we do not need to analyvze the atmosphere above us as an elaborate whole but as a
series of processes, with large atmoespheric events influencing much smaller ones. Lovejoy argues thal using [Tactal
analysis of much smaller data sets, we can make accurare and large-scale weather predictions based on smaller
pockets of air known as zephyrs.  In fact [racial prediclions are now provided o governmenl agencies by
meteoralogists in order to help them prepare for natural disasters.

Madern humans do not require an intuitive understanding of fractals for survival, but the rewards we receive
from observing them are still present in what scientists call a biclogical-cultural relationship, MNeursscientst Anjan
Charterjee. in her book The Aesthefic Brain, explains thar when our ancestors discovered and utilized phenomena
such as fraclals i triggered the reward centers in Lheir brains. resulting in a pleasurable feeling. This reaction was
a ey driver of evolution. and we still experience it today when we view works of art that contain the same
patterns. Pleasing fractal shapes can be found, for example, in Sth-century Roeman mosaics, Leonarde da Vinci's
Turbalence (1500, Holusal's Great Wawe (18300, and M.C. Escher’s Cirele Serfes (19508,

Another example is found in the art of Jackson Pollock, His art can seem unsophisticated: he dipped brushes
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into paint and dripped it in continuous trajectories across large canvases, When his paintings [rst appeared in the
1940s, many eritics aceused Pollock of mocking artistic teaditions. Howewver, today, his works are regularly exhibited
in many of the worlds most famous art galleries. [o 1999, an artcle in the journal Netwre showed that Pollock's
paintings are based on strict fractal forms. Eve-tracking analysis revealed that people who had not been tutored in
art sl instinctively traced [ractal patterns as they wviewed his paintings. The same participants were shown
paintings generated by a compuler program called a “Pollockiser” that generated fractal and non-fractal patterns in
the Pollock style. When 120 participants were asked to choose one or the other, 113 preferred the [ractal patterns,
confirming their powerful aesthetic appeal

Pollock attributed the inspiration for his art to nature. and his friends recalled the hours thal he spent staring
at the landscape around his home as if assimilating the natural shapes surrounding him. Ohwver the course of millions
of yvears. human biology evolved to process visual input as Pollock did in order to assess our environment and aid
our survival. From this evolutionary standp-n[nL.Lhe [ractals in nature and art both bave a meaningful influence on
our lives, and in our modern world, perhaps it s worth giving both a little more space.

Hloret: (FOw a2 —%FOIE

1  According Lo the frst paragraph, fractals are

T visuslly appealing
4 . only apparent in nature
fr. limited o size and scale

= primarily noticeable at night

FH2 According to the second parzgraph. Benoit Mandelbrot's word “[ractal” deseribes

& mathematical patiern

a scientilic belief of the 1970s

o~ N

the chaotic state of nature

|].I'

2 way to prepare broccoll

fll3 The second paragraph suggests that coastlines provide a good example of a fractal pattern because they

7. influence the natural landscape
4. appear zsimilar at various scales
7. can be easily depicted on maps

L. are keyv parls of niver systems



fi4 In the second paragraph, tributaries is closest in meaning to
[}
patlerns that [orm on the surface of water

bodies of water that feed into others

harriers that inhibit the flow of water

B o~

the branches of trees that srow next to water

Fi3 The third paragraph suggests that predicting the weather

was bevond the capability of early humans
cannot be done accurately by compulers

could be accomplished using greatly reduced data sets

B+ >

must rely on analysis of major atmospherc evenls

M6 The main purpese of the fourth paragraph is 1o

¥, develop further the idea that early humans required fractals (o survive
A . list warious works of fractal art that have been created
7. explain the conlinuing relationship between humans and fractals

L. convinee readers that modern humans can ignore fractals

7 According to the fifth paragraph, a key reason for the appeal of Pollock's art 1s

T. the rarity of seeing an original vourself
A4, the mockery it made of traditional artistic styvles
7. the publicity it gained in a sclentific journal

I, the patierns inherent in its design

& According to the [ifth paragraph, the “Pollockiser”

was a painting tool used by Pollock

-
4 . created paintings that resembled Pollock's work
7. analvzed 120 versions of fractal art

x

tracked eve movements of research participants

B9 Which statement best summarizes the content of the final paragraph?
7. Pollack’s friends remember hirmn seemingly studying the area around his home.
Fractals have always enhanced humanity’s relationship with art and pature.

4
7. According to Pollock. nature provided important stimulation for his artwork.

|1J'

Human culture as we know il toeday has been evolving for millions of vears.



10 Which would be the best title for the passage?
7. How Humans Can Design Fractals
4. The Matural Origins of Modern Arc
7. How Pollock’s Paintings BEvolved

The Science and Beauty of Fractals

.H

1l According to the passage, mark "T7 if the statement is lrue and mark “F" if the statement is false.

1. A circle provides an ideal example of a fractal

Government officials have begun using fractal analysis in planning for hazardous weather events.

Fractal patterns frst began to appear in art during the 1500s.

[ R ]

In a study reported on in a 1999 article, only seven participants preferred non-fractal paintings.
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. Tt is essenrial that the critical thinking skills universities provide students with { 1 as much as possible.

F. be retaining 4. be retained wF. Tetzining I, retains

. Was ) stopped my son from falling into the swimming pool?

T. il whe that man <, it that man who 77, that man who it I, that man it wha

. Mr. Kawasaki, one of our most popular teachers, ( 1oat the high school for twenty vears belore retirfing
next March.

7. will kave been teaching 4. had been teaching 7. will teach I, teaches

Thev listened with frowns an their faces as if { ) by my excuses.

T.oannoying 4. annoyed 7. annoy T, ANNCYS

This coffee mug is | 1 of the pair because T use it every maorming.

7. dirtier . the dirtest v7. the dirter .. dirtiest

- My dance instructor Tina says iUs important 1o { 1 your core muscles before trying to master complicated
choreography,

7. sirong f . strength 7. strongly L. sirengthen

. Please do not hesitate to ask our volunteer assistants ( ! vou need any help here at the conference.

T, could 4, should 7. may .. st

. The family had to pay additional fees upon check-in becanse they had brought too { ) luggame.

F. many A, lew 77, much I, sCATCE

. The housework that hushands and wives need to share includes [ Pthe living room.
F. doing the shopping and clean <. do the shopping and clean

7. do the shopping and cleaning T. doing the shopping and cleaning

. Let those who paved the way for us not | J as we move forward.

F. he forgotten 4. forgetting . forgotten I, to forzet
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1. Seeing a pedestrian in the dark street. the police officer Immediately began to interrogale him,

T. pardon 4. arrest 7, guestion £, chase

9 Certain ecanomists are embarrassed because they failed to foresee the current depression in the global

ECONOmy.
7. prevent 4. present . predict .. preserve

3. My baby sister is the apple of myv eve, but | don’t think she feels the same way aboul me,

7. anxious about me <. fond of me %, reliant on me A, precipus to me

4 . What is most alarming about the findings is that only 78% of the parents in the study were found to be literate.

7. able to read and wrile 4. able to calculate 7. able to raise children T, able to teach

o

Many pop singers performing in the "80s fell into obscurity in the "90s.

7. were older A, were talented 7. were musical .. were forgotten

&. The failure of your business was not necessarily caused by the incompelence of your employvees.

T, inahility A . inflexibility w incampatibility L individuality

7. Most of the professors zre gelling to work much earlier than usual because they zre gearing up [or the new
Sermester,

7. returning A . preparing %. hoping L. claiming

& . We don't have room lor another member In our study group. so don’t try to butter me up.

7. mention me 4. tease me 7. flatter me I, anger me

9. If your arguments are not pertinent. nobody will take your opinions seriousliy.

T. relevant 4. brlliznt 7. ohservant I, constant

10, Qur office was refurbished two vears ago, but my boss still woenders whether it was a good idea

7. researched A, renowvated 7. replaced T, regulated
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Caplaimn L

hiiezica Contreh

Flason

Captain L
Hisanom

Zarrye

Camlaim Lo

Eleanor:

Capta’n Lu:

leanaT:

Chine:

Caplain Lo

Fleanor

]
"'..

Wission Coptrol this is Stalleen I arm ready for rthe evenn

Earth ane Souce Muzeurr, Sration iz ready.

Euaton. thiz is Elazaor Piale, Divector of the Lerck and Space MMuscun in the DK Lo Lere ioday
with 30 lucky chilérsn whe have traveled from arcund e country. and thousands of athar
children arcimd the world wha zre lollowing this eveat online. Thanis to (e snppore of 3s
Control w2 can 8¢ you porfvedy on che live videe stream. Can you neer me?

Hello to the Earck and Soace Musewm! T can bear vou load ard clear.

Then I'm going fo start with cur first quesson from Harry Feng,

Hello, Captain Lo, my rame is Harrr, and It from Goose Busn Blementarcy School. What can voi
see ot of vour windows?

Good question! I'm locking ol of a window right now. znd T see chat we'se approactking South
America. [ oan see che Andes. the long winding Amzzon, and the beanil:] green expanse of the
ralnforests

Spealing of greens, Captain L isn't your main mission 1o monitor the goowtl of lethices in zorm
Fravity?

That's right Being able to grow food in space s the next step in planning longer space journeys,
Fasciparing. Our next questor comes dom Goldan Trees Elementzry School where Captain Lu
wzs a sudent!

Hi, T'm Chioe, How leog does it take o get to the zpace station?

Hi Chloel Tr's graat wo e’k o a fellow Golden Trees stndert! Space starts 2t 100 Kilometers above

the Ezrth znd we gec there in the blink of zn eve. At take-oft, we need w travel meally st o

reach escape velocity.  Afler just Ove minutes, we'Te In space anc keep geing ac this speed for
zaother five minuwies untdl we reach 200 kilonweters and eoder orbil. I erbic we den'l peed w
fight against the pull of gravily, so we no longe: use cur boosters and siow dowm. We can then
safely leawve our seats and sxperience welghtiessness. DBat we can't relax bhecause we have o
pexform very important safety checks cight awas bafore reaching W0 kilometers and amivicg at
the space swedon, which takes berweer o fewr hours and sesvrcral davs,

Thanks, Chloe, far oo question. Next s a greal questica Tom Hapel Bur Um osorry Capraic .
wo can ace that Captais Mavel is there with you and that vou're spesking, bur we cannat asar
wol. Wl wee seem o have lost oemunenication with the szace statian, bun w2're 0t roady o
Friah wet' I wou look i the 0 bags chat von were mven tacay. voulll find 2 quiz abous apace
fravel thot could win wou a trip fn Missioo Coneenl 10 Tlomdal Taks sorme dme noeees o take e

qulz.



1. According to the dialogue. the event is

7. being attended by 30 schoolchildren who have won 2 trip o Florida
1. an interview with a former astronaut aboul his recent space mission
= being held ar an elementary school in the UK. that Captain Lu once atlended

I, acollaboration between the Earth and Space Museum and Mission Control

2. According to the dialogue, what is the primary reason for Captain Lu's visit to the International Space
Station?

to educate children about the nature of traveling in space

to experience the effects of weightlessness on the human body

to momnitor the health and extent of South American rainforests

A

to find a possible way for astronauls to remain in space longer

3. When Captain Lu says "in the blink of an eve” he most likely means

T. with a feeling of relief
4. at a great distance

7. extremely quickly
fn =

while carefully watching

4, According to the dialogue, why does the second 200 kilometers take the majority of the travel time?
F. The astronzuts slow down after entering orbit to perform some safety checks.
4. Tt iz not safe for the astronauts to travel at high speeds for too long.
v, The effect of the Earth’s gravity on the space shuttle slows it down.

I. Dutside Earth's atmosphere. the shuttle does not travel ar such high speeds.

5. According to the dialogue, what problem cccurred during the event?
There were not enough mits to share.

Rupal forgol what his guestion was.

oA

Captain Paval did not show ap.

K

There were technical difficulties



Mohammad:

Gilbert:

Bruce;

Moharnrmad:

Bruce:

Gilbert:

Mohammad:

Bruce:

Gilbert:

Mohammad:

Welcome back to the studio! I'm here with my co-host Bruce James and our special guest. Gilbert
Flannery. As fans know, Gilbert played rugby for the Hawks for seven seasons, Gilbert, what do you
malkte of the first half?

Well. the Spears are jusl three points ahead of the Comets despite being stronger so far. How the
Comets have managed Lo score nine points. I'm not sure. but it's going to make for 2 very interesting
second hall,

I agree. Gilbert. These two teams have a rivalry that stretches back almost 90 years, and vou can see
it in the energy of the players. The Comets defense has been superb. and I was particularly
impressed with 18&vear-old Sefina Ot who's plaving in his first professional match.,

Yes, his skill level s what vou'd expect from a seasoned professional. Bruce, what did vou think of
that incident during the eleventh minute when Rupert Globe seemed to lleszlly bring down Wyn
Easterland just as the Comets were attacking?

[ think the referee got that wrong. Globe should have been kicked off the feld for such a dangerous
tackle. T can't believe Keil didn't blow his whistle and get out his red card,

I disagree. Bruce, Keil was correct 1o conlinue Lthe game without stopping. This is a contact sport

and we should expect these things. Anyway, it might have been a hlessing in disguise for the Comets:

it seems to have nspired them to strengthen their defense. just as it looked like the Spears were
ahout to score again.

Controversial, indecd, Now let's look at the replay of the Spears” score right al the start of the mateh.
We see Harry Baum atlacking siraight [rom the kick-offl, The Comels really should stop him. bul as
defending champions, it seems thev're too confident. Baum reacts quickly and kicks the ball over the
defenders’ heads. He then catches it and runs past Burlon. then collides with Nguven. Baum
manages ta keep hold of the ball and keeps going forward. but he runs =o fast he unexpectedly (mps.
This seems to conluse the last defender. Smith. who sturnbles himself and can only watch as Baum
scores. Even though the season has just begun. we might already have seen the incidenl everyone
will be talking about after it's over,

| agree. Bruce. and with the Spears plaving the Kestrels next, T'm going to have to study how Baum
managed to do that so easilv.

Tl have to interrupt: it looks like the teams are coming out, and were ahout to start the second half

. According to the dialogue. what is the score at half time?

T.
4.

The Spears have nine points, and the Comets have nine.
The Spears have nine points, and the Comets have twelve.

The Spears have twelve points, and the Comets have three

. The Spears have twelve points, and the Comets have nine,



7. According to the dialogue. what do Bruce and Gilbert disagree about?
7. which team has done better so far in the gams
4 . the seriousness of one plavers action
7. & voung new player's level of skill

L. which of the players scored in the Grst hall

& . When Gilhert savs "a blessing in disguise.” he most likely means

7. 2 good time to arrive and help
A . a short rest period during a game
7. adecision that has been made very hastly

2. an unfortunate event leading to good results

9. According to the dialogue, Keil is most likely

F. a player for the Comels
A . the coach of the Spears
v, the referee for this game

L. a commentator in the studio

1), According to the dialogue. Baum manages (o get past Smith and score by
T . distracting him by almost falling down
A4, running so fast that he can't catch up
7. colliding with him and knocking mm over

F.. kicking the ball high over his head
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1. Joining Ireland and Canada, this cable made telegraph contact between Europe and North America
possible for the first time.

2. That summer. four American and British naval ships successlully placed nearly 3.200 Kilometers of cable
across the floor of the Atlantic Ocean.

3. After several [ailed altempts one of history's greatest engineering achievements took place in 1858

4. Indecd, messages that had taken 10 days to cross the ocean by ship could now cross In minules. opening

a new age of global communication,

1. Surprisingly. it was not until the 2lst century that the alleged relationship between head shape and
personality was scientfically disproved.

2. During the 19th century, millions of people in the U5 and Europe believed that human behavier could be
scientifieally explained and predicted through “phrenclogy.”

3. According to this practice. personal characteristics such as kindness, caotion, and even musical ability
influenced the shape of a person’s head.

4. Thus, by leeling the bumps on a persen's head with the fingertps, & “phrenologist” could “read” their

character.
7.2 = 3 = 1 — 4 4, 2 = 4 = 1 — 3
.2 = 3 = 4 = 1 I, 2 == 4 = 3 = ]

1. The characteristic “W" shape of their wings allows them te coast on air currents. flying for hours or even
days without flapping their wings.

2. Frigate birds fly over the ocean for as long as two months at a time without ever touching down on land
ar water,

3. These short naps may help them postpone the need [or deeper sleep until they can return w land. whers
they sleep for about 12 hours cach dav.

4, This, in turn, enahles them to sleep in the air. taking 10-second naps which total roughly £5 minutes 2 day.

F.oE -+ 1 = 3 — 4 i.2 — 3 — 1 — 4
w2 = 1 = 4 = 3 = 2 = 3 —- 4 — 1]
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. Her research proved that the principle of conservation of parity. which had been considered a law of

nature. was not true.

. Im 14936, at the request of two colleagues, she designed an experiment intended to show that identical

nuclear particles do not always act alike
Howewver. while this major achievement helped her two associates win the Nobel Prize, Dr. Wu's

contribution was not acknowledged.

. Born in 1912 in Liv Ho, China, Chien-Shiung Wu moved to the 105 to study science, eventually becoming

e

.

a full professor of physics al Columbia University.

.4 - 2 - 1 —- 3 1.4 -3 - 1 —- 2

1 = 2 = 3 = 1 rnL 4 =« 3 = 2 = 1
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Spending on Advertising by Hangrove
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Fruits and Beversges Baked Goods Dziry i

- YVematables
Types of Produce
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The dizcount store chain llangrove has over 400 stores across the country offering goods in four categories.
The pie chartz show the percentage of the overall advertizsing budget spent on cach caregory in 2018 and 201%.
while the bar graph provides more specific detzils on the advertising outlay in the foods category. In 2018, Hangrove
introduced a new range of home decor products: still. in both 2018 and 2019, expenditure on advertising [or this
catesory accounted for the ( 1 ) component of Hangrove's total advertising budger. A celebrity-led digital
media campzign to sell { 2 ) meant that a lower percentage of the total budget was allocated to each of the
other three categories in 2019 than in 2018 The bar graph shows that in 2019 more was spent advertising all four
subcategories within foods than in 2018 but the biggest jump was seen in the ( 3 ) subcatcgory. The only
foods subcategory not receiving a significant incresse in spending was baked goods, with expenditure on them

hovering around [ 4 ) million dellars in both years.
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(1) F. smallest A4, second-smallest 7. second-largest L. largest
(2 7. clothing 4. electronics . foods I, home decor
{3y F. froits and vegetables 4. beverages 7. bhaked goods . dairy
4y F. two A4 . four 7. 8ix L. eight
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The body of sclentific literature in the field of environmental conservation continues to expand as we face

increasing threats o the Earth, However, most major scientific journals are disseminated in English, meaning that

11
those in other languages {ail o reach a wider audience and their findings are ignored in the internztionsl arena.

For instance, research on bindiversity, especially that which is strongly connected to native customs and lifestvles of

a particular region. 1s often conducted, not in English, but in local languages. As a result, many rare animal species
iz
and isolated indigenous cultures that are in danger of extinclion have been ineffectively described in English-

language studies. This language barricr creates a knowledge gap among warious scientific communities around the

world, As the feld of envirenmental conservarion becomes increasingly important on a global scale. the languages
used to share sclentific information should be diversified. This is not just to enhance knowledge, but also to

reinforce collaboration between scientific communities.
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A scientist purs a MICTOSCORIC OTEANISmM infto & massive, Wira-high-tech machine and accidentally creates 2
super-powered mutant. It sounds like a story from a comic book but In one particular case, it happens Lo be true,
In 2018, & team of scientists at the University of Portsmouth in the TLE. used a synchrotron, a deviee that generates
light 10 billion times brighter than the sun, to study an enzyme. With a unique ability to eat through polyethylene
terephthalate (PET) plastic. thiz enzyme had been discovered near a plastic-recveling center in Japan, B4 <& 2

il ToXsizioplimsd (EAWSESCERSRT Ll i TES LIS HHTH

Fta L E&WMEED L. Scientists are researching ways that this enzyme could help to reduce the huge amounts

of plastic waste in the world FEEFEAHTE+ TRV OME T, SRS THEFCARIGETINL, B3kE 5
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