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Unit 1 Babies learn to babble like birds learn to sing

Karen Ravn, 29 May 2013

Research challenges theory of innate vocal abilities!®.
Researchers have found similar patterns in the ways human
babies and songbirds learn their vocalizations?.

[Key Words & Phrases] psychology, language acquisition,
learning pattern, innate sequencing theory, babies, songbirds,
bubbling, singing, syllables, cross-species, etc.

e / N ‘ﬂ
o u, ‘E\x AN

! innate vocal abilities: EENDEDEESZHAES, innate & TEFhDE 0], THEEHEO] RN ZEKL,
learned MEgZER I Nz ST 280 2 vocalization: ¥



Babies learn to babble® before they learn to talk, at first simply repeating
individual syllables (as in ba-ba-ba), and later stringing* various syllables
together (as in ba-da-goo). Songbirds exhibit> similar patterns during
song-learning, and the capacity for this sort of syllable sequencing® is
widely believed to be innate, and to emerge full-blown’” — a theory that
is challenged by a paper published on Nature's website today®. A study
of three species — zebra finches®, Bengalese finches!® and humans —
reports that none of the trio has it that easy. Their young all have to learn
how to string syllables together slowly, pair by pair.

“We discovered a previously unsuspected!! stage in human vocal
development,” says first author Dina Lipkind, a psychologist now at
Hunter College in New York.

The researchers began by training young zebra finches (Taeniopygia
guttata) to sing a song in which three syllables represented by the letters
A, B and C came in the order ABC-ABC. They then trained the birds to
sing a second song in which the same syllables were strung together in a
different order, ACB-ACB.

Eight out of seventeen birds managed to learn the second song, but they
did not do so in one fell swoop'?. They learned it as a series of syllable
pairs, first, say, learning to go from A to C, then from

C to B and finally from B to A. Forthermore, they didn’t do it overnight, as
the innate-sequencing theory predicts. Instead, on average, they learned
the first pair in about ten days, the second in four days, and the third in
two days.

The researchers found evidence of similar learning patterns in untrained
Bengalese finches (Lonchura striata domestica). For instance, in this bird’s
songs, some syllable pairs are reversible!* — sometimes syllable A comes
before syllable B and vice versa. Again, the innate-sequencing theory
predicts that young birds should acquire!* both orders at the same time,
but they do not. When the scientists tracked the development of seven
such pairs, they found that the birds acquired the two orders an average
of about 18 days apart.



Babble on

Perhaps most surprisingly, the study found evidence that human babies
follow a similar learning pattern. When the researchers analysed
databases of vocal recordings from nine infants, they found that their
well-known babbling progression — from repeating the same syllable
to stringing different syllables together — did not happen quickly, but
occurred gradually, over a period of 20-30 weeks.

“The study provides beautiful evidence

of stepwise?® transitions in songbirds, 2.

as well as analyses that are suggestive /%

oft® the same phenomenon in human ¢

infants,” says Michael Frank, a PR , _
language-acquisition!’ researcher at _‘ﬂ,.
Stanford University in California. But g :
he cautions that the hypothesis for
babies should be tested experimentally.

»
iy
v

Michael Goldstein, a psychologist who heads a bird and baby lab at Cornell
University in Ithaca, New York, questions whether the learning patterns
exhibited by the finches can even be generalized across the species’
tuneful'® relatives. “There’s no such thing as a generic!® songbird,” he
says. He also points out that the study used only small sample sizes.

Goldstein is also heartened by the study’s cross-species?® comparisons. “A
lot of people talk about the parallels? between birds and babies,” he says,
“but very few actually study them. It's good that they’ve done this.”

3babble: WEEZE S, NTNTES 4string together: ~% —%llico%xE¥&Hb¥ 3 cf. #F = vE€, —
b, @ER - @ENFHIE = strung  °exhibit: 7k ®sequencing: ¥ —7 VX, HFICHNDB T L
cf. sequence: JHFICIi X3 7 full-blown: 722K LT, WH O  8See Lipkind, D. et al. Nature
http://dx.doi.org/10.1038/nature12173 (2013).  ° zebra finches: >/ F a7 10 Bengalese finches:
VavvIY 1 unsuspected: BWVEFLZ, KD EN ST 12 in one fell swoop: ZE% = all at
once cf. fell: $iv, 2% ; swoop {HIsH 13 reversible: WicT& %, HICTES 4 acquire: H1%
9% cf. acquire language = Sz ™9 %, %al= acquisition 15 stepwise: X7 v FiHicix cf.
—wise Z ZEICDT B L T~icid) LWV EIGIICZ %2, money + -wise (money-wise) = 4 M1 &
16 suggestive of: ~ % R & 3 3% 7 language-acquisition: = i ¥ 15 18 tuneful: & 2 W %
19 generic: §&Fr0, —iEM7% cf. a generic songbird: V> ZN— R EBITES (—fR(LTE %) £D, generic
drugs = & EFERTIEONSIHE 20 cross-species: B 2 parallel:
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<Y Exercise 1 Answer the following questions.

[1] According to the article, which one of the following statements is correct?

(1) Babies first repeat syllables and then string them together.
(2) Babies repeat syllables before they babble.
(3) They string syllables together before they babble.

[2] According to the article, which one of the following statements is wrong?

(1) Babies already know at birth how to string syllables together.
(2) The innate theory of sequencing syllables is wrong.
(3) Zebra finches and Bengalese finches must learn how to sequence syllables.

[3] Fill in the following blank space with the most appropriate expression. “Some

scholars believe that language is , hot learned after birth.”

(1) innate (2) challenged (3) strung

[4] How did Lipkind and her colleagues train young zebra finches?

(1) The birds first learned to sing a song with three syllables in a certain order, and

then another song with the same syllables in a different order.

(2) The bird learned to sing the two different songs with six different syllables in the

same order.

(3) The birds learned to sing two different versions of the ABC song by changing the

order of the three letters.

[5] How did the young zebra finches learn the two songs used in Lipkind’s

experiment?

(1) They had to spend much time and effort to learn the second song as a series of

syllable pairs.

(2) They spent much less time and effort than Lipkind had thought to learn both

songs as a series of syllable pairs.

(3) They learned the second song quite easily by separating all syllables into pairs, as

the innate-sequencing theory predicts.

[6] Fill in the following blank. “If sequencing syllables is , the birds
did not have to spend so much time and effort to learn a song in which the

same syllables were put together in a different order.”

(1) innate (2) not innate (3) on average



[7]

(8]

[9]

[10]

Which one of the following statements does not reflect Lipkind and her
colleagues’ finding on untrained Bengalese finches?

(1) The birds learned two syllables A and B at the same time.

(2) The birds learned either syllable A first and then syllable B or syllable B first and
then syllable A, not both at the same time.

(3) The birds spent a lot of time to acquire the two orders, which disproves the innate-
sequencing theory.

Which one of the following statements is closest to the piece of evidence
Lipkind claims to reject the innate-sequencing theory?

(1) With human babies” babbling, progression from repeating the same syllables to
stringing different syllables together takes over 20 days.

(2) Human babies’ well-known babbling progression follows a pattern similar to
songbirds’ but happens very quickly.

(3) Human babies repeat the same syllables well over a period of 20-30 weeks before
stringing them together.

Michael Frank:

(1) thinks that Lipkind needs more experiments in order to apply the evidence of
stepwise transition in songbirds to human babies’ babbling.

(2) agrees that the evidence of the stepwise transitions in songbirds can be applied to
human babbling.

(3) rejects both Lipkind’s evidence of stepwise transition in songbirds, and her
evidence of the same phenomenon in human infants.

Michael Goldstein:

(1) casts doubt on Lipkind’s study because it generalizes finches’ learning pattern
across other species, and the samples used were too limited.

(2) questions whether the species’ tuneful relatives can be generalized as generic
songbirds.

(3) points out that Lipkind’s study has proved that there is no such thing as a generic
songbird.

Unit 1
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[11]

[12]
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Goldstein, however ...

(1) finds Lipkind’s research very significant because it examines similarities among
different species.

(2) is heartened by talk about parallels between birds and babies.

(3) says that it's good that babies and birds actually have those parallels.

Which one of the following statements best reflects the article’s conclusion on
Lipkind’s research?

(1) More experiments on both human infants and birds are necessary to prove her
findings.

(2) Based on many false assumptions, her research does not prove anything at all.

(3) Cross-species comparisons shouldn't be used because they are still unproven.

Y EXxercise 2 Choose the correct word or expression to best complete

[1]

[2]

[3]

[4]

[5]

(6]

[7]

(8]

each sentence.

Babies , but may be trying to say something.

(1) babble (2) acquire (3) swoop

Whether or not language is an ability is a difficult question.

(1) innate (2) analyzed (3) exhibited

She spent her school days without knowing her talent for music.
(1) unsuspected (2) overnight (3) reversible
Researchers tried to pieces of information.

(1) string together (2)caution (3)occur

I got all my Christmas shopping done

(1) in one fell swoop (2) experimentally (3) pair by pair

Education , information communication technology (ICT) has
brought much change.

(1) -wise (2) parallel (3) patterns
I seem to have two copies of this book by mistake.

(1) acquired (2) generalized (3) heartened
Greetings are a behavior among all animals.

(1) cross-species (2) on average (3) caution



[9] His manner was of an ancient warlord.

(1) suggestive (2) untrained (3) similar
[10] The new engines had a problem with their fans.
(1) generic (2)tuneful (3) full-blown

-— .
<Y EXxercise 3 Further research

[1] Expand and update the research mentioned in this article.

(1) Read one of the related stories listed below.
(2) Try to find and skim one or two related stories in the latest Nature News &
Comment (http://www.nature.com/news/) or other literature.

[Related stories]

(1) Babies’ brains may be tuned to language before birth
(http://www.nature.com/news/babies-brains-may-be-tuned-to-language-
before-birth-1.12489)

(2) Why tongue twisters are hard to say
(http://www.nature.com/news/why-tongue-twisters-are-hard-to-
say-1.12471)

(3) Finches learn even when practice isn’t perfect
(http://www.nature.com/news/finches-learn-even-when-practice-isn-t-
perfect-1.10675)

[2] What do you think of the research? Write a short essay in English.
(200 words)

Unit 1 13
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Y Exercise 4 Practice English math terms.

[1]
[3]
[5]
[7]
[9]
[11]
[13]
[15]
[17]
[19]
[21]
[23]
[25]

Learn how to pronounce each of the following terms used in graphs,

charts and figures. (/> 7. F+v¥—r. KFEDFHH)

bar graph / bar chart (%55 7)
pie chart / circle chart (39 >7)
distribution (£76X)

title (&)

row (17)

cell(s) (tJb)

segment(s) (727 D&EED)
straight line (E#%)
solid line (S4&)
dotted line (s24&)

fluctuating line (&g ——— >
x-axis (X &)

The horizontal/first axis (1&#)

[2] line graph GFNiRT = 7)

[4] bar graph (7> 7)

[6] histgram (AFRT > 7)

[8] item (ER)

[10] column (%))

[12] unit (BEif

[14] bar (BT Z 7 D)

[16] curve (BE#R) ———u
[18] broken line (B%) — — — —
[20] undulating line CE4&)

[22] origin (&)
[24] y-axis (Y &)

[26] The vertical/second axis (¥itéh)



Unit 2 It’s not just Fukushima: Mass disaster D

evacuations challenge planners — [1]
David Biello, 05 March 2012

The Fukushima evacuation zone raises the issue of what
would happen during an evacuation! in heavily populated US
metropolises during a nuclear meltdown. More than 180 million
people live within 50 miles of a nuclear power plant in the US —
the radius? the US suggested (residents) be evacuated during
the nuclear crisis at Fukushima Daiichi.

Being twice as long as most other essays compiled in this
textbook, this essay was cut half to be covered in Unit 2 and Unit 3.

[Key Words & phrases] nuclear accident, disasters, physics,
medicine, evacuation, policy, society/community, living, etc.

VIOLATOR:
WILL BES

! evacuation: ##, cf. evacuate: it#id 2 2 radius: %, PRI
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On March 11, 2011, Japan suffered a massive?® earthquake and
subsequent* tsunami that destroyed roads, bridges, and buildings; killed
nearly 16,000 people; and critically® disabled three reactors® at the
Fukushima Daiichi nuclear power plant. By March 12, the U.S. Nuclear
Regulatory Commission (NRC)” was already considering urging® Americans
within 50 miles of the stricken nuclear reactors to evacuate, given® an
explosion in Unit 11 that destroyed the reactor building and exposed!!
spent!? nuclear fuel and other radioactive materials!3 into the air.

“If this happened in the U.S., we would go out to 50 miles,” said Bill
Borchardt, NRC executive director for operations* on March 17, according
to transcripts?® of the days following the catastrophe?®; “That would be our
evacuation recommendation!’.”

In fact, in the U.S., more than four million Americans live within 10 miles
of the 63 of nuclear power plant sites with at least one operating?!® reactor,
according to data compiled®® by the NRC based on the 2000 census.?° That
number swells?* when the radius extends outward to?? 50 miles, to affect??
more than 180 million Americans, and includes major metropolitan areas
such as New York City, Philadelphia, San Diego and even West Palm
Beach, Fla?.

In the wake of?> the meltdowns in Japan, and subsequent evacuations,
could all these people in the U.S. be evacuated or take some form of
protective action in time?® in similar circumstances?

Planning for the worst

Nuclear power plants are surrounded by two “emergency planning
zones?’” developed out of accident analyses conducted?® in the 1960s and
1970s: a roughly 10-mile radius around the plant that must anticipate?®
being exposed to3° a radioactive plume3!, and a roughly 50-mile radius
around the plant that must prepare for possibly being exposed to
radioactive particles3? that drop out of a plume. “Neither®® are zones that
are fixed, and that is the absolute boundary34,” explains the NRC’s Patricia
Milligan, the senior technology advisor for preparedness and response in
the Office of Nuclear Security and Incident Response®. "We don’t expect
that nuclear power plant operators would stop taking action because it's
at 10.5 miles. The plans are built so that 10 miles provides a reasonable
basis, and if you need to expand?¢, you could.”



That is exactly what happened in the case of Fukushima. Just hours
after?” the tsunami on March 11, the Japanese government ordered an
evacuation of those living within three kilometers of the stricken3® nuclear
reactors, and suggested those living within 10 kilometers stay indoors
with the windows closed. As the situation progressively3® worsened
and radiation hot spots were discovered farther afield*?, the Japanese
government expanded the evacuation order.

The goal in the zones prescribed* by U.S. regulations is to avoid any
radiation doses*’ that exceed*® the U.S. Environmental Protection Agency’s
“protective action guidelines”* for exposure*> to a plume of radioactive
material being released from a nuclear power plant. The U.S. rules note
that evacuation, or sometimes getting indoors “should normally be
initiated*¢ at one rem#,” or 10 millisieverts*®. (A rem is a dosage unit*
of x-ray and gamma-ray radiation exposure.) Workers within a nuclear
power plant can receive doses of up to 50 millisieverts per year. It takes
immediate®® exposure to as much as two sieverts® of radiation to cause
sickness straightaway®2.

As bad as it’'s gotten

Rulemaking is based on the best available data. So what has been
learned from previous close calls>® from nuclear and nonnuclear incidents
alike? On March 28, 1979, the nuclear power plant at Three Mile Island
in Pennsylvania>* suffered a partial meltdown that led to the release of
radioactive materials. In the fog of confusion®® that surrounded the event,
Pennsylvania government officials advised children and pregnant women
within a five-mile radius of the facility to leave. That radius of evacuation
ultimately>® extended some 20-miles around the plant, although the
majority of local residents did not evacuate. Those who stayed were urged
to remain indoors, and farmers were urged to shelter their animals and
feed them stored food.

In the end, despite the partial meltdown and release of radioactive
material, numerous studies have found limited or no health effects.
But the worst accident in U.S. commercial nuclear power history did
point out flaws®” in evacuation planning. “Three Mile Island was a very
enlightening®® accident in terms of>® how an accident progresses,” Milligan
notes.

Unit 2
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First and foremost®®, it became clear that nuclear accidents to date,
including Fukushima, are slow-moving affairs. In the case of Fukushima,
there were at least 14 hours between the loss of electricity to power®?
the pumps keeping cooling water on the nuclear fuel, and a melt down.
In nonnuclear emergencies, such as the release of toxic gases®?, only
minutes may pass before catastrophe®® hits. "When there are conditions
immediately dangerous to life and health, you don’t have hours, you have
significantly®* less time than that to get people out of the way of chlorine
gas or a wildfire,” Milligan says. Nuclear accidents also tend to affect a
much smaller area than, for example, a major hurricane like Katrina® that
covered a swath®® of territory 400 miles wide, and caused approximately®’
two million people to evacuate Alabama, Louisiana and Mississippi coastal
areas. “"Evacuations can occur very effectively and very quickly in this
country,” Milligan adds. (To be continued in Unit 3.)

3 massive: B K 7%&  4subsequent: 5] X kT < 3 5 critically: f&@ #myic, W4, #EIC
6 reactor: J& 7% 7 Nuclear Regulatory Commission (NRC): & 7 1 il & 5% & urging~ to:
urge ~to, ~9 32 &RV 3 °given: ~E|RET B &, ~hHsedTnE P Unit 1 F—EFH
L exposed: T L7, TS5 LD Rspent: HFEH D 13 radioactive materials: it 4 #2 ¥
= 4 http://www.nrc.gov/reading-rm/doc-collections/cfr/part001/part001-0032.html
5 transcript: A #%, # & #  1© catastrophe: ¥ #  !7 evacuation recommendation: i # %
% 18 operating: Bl i o, cf. operate: B # I % 19 compiled: fi %8 & 1 7%z, cf. compile: #i %8
ERA) 20 census: #AE 2 swel: 5T 22 extend outward to: A fllic~Fx TEET %, cf. to: ~
¥T Bto affect: ZDEREREE 5 X %, cf aoffect: B % 5 2 %, to affect: &80 H & O K& i
24 West Palm Beach, Fla: 7o U ZMiER o eEsd, cf. Fla: Florida 25 in the wake of: ~% 35 1F
T %intime: MIcA S & 512 cf. protective action in time: Mic & 5 B5#&1781 27 emergency planning
zones: NRC A& % % Ji 58 H i 8 2 JE ¥ X 15X, http://www.nrc.gov/about-nrc/emerg-preparedness/
about-emerg-preparedness/planning-zones.html 28 conducted: i & Niz, cf. conduct: #fEd
% 2 anticipate: RiA%s, 9%  3° be exposed to: ~lcx5EN3B, cf. expose AtoB: A%ZBICES
9 3!radioactive plume: &7V o — L, HUEHHEE, cf. plume: &, HRIROY) 32 particles: 71, kit
3 neither: ¢ & T Neither a roughly 10-mile radius (around the plant) nor a roughly 50-mile radius
DEIL 34 the absolute boundary: #ixfiyEA#E 35 The Office of Nuclear Security and Incident
Response: US NRC W T /fliak D224 B9 2 Fifi B R O i % 7 % 558, http://www.nrc.gov/about-
nrc/organization/nsirffuncdesc.html 36 expand: &% 37 just hours after: & &I~ o ] K [ %
38 stricken: %%}/ 3° progressively: %4 & 4 farther afield: 5i12E< T  # prescribed: &
chiz  *radiation doses: #gHfiE 4 exceed: #zx %  # http://www.epa.gov/rpdweb00/docs/
er/pag-manual-interim-public-comment-4-2-2013.pdf 45 exposure: #% /&, cf. expose ® % i
 initiated: BT N7z, cf. initiate: tho %, kT2 “rem: L LA, cf. 1L ALK 1.07185 LY vF7 Y
48 millisieverts: = U ¥ —X)L k 49 a dosage unit: FtEHNL 50 immediate: BRI 51 sievert:
="l k 52 straightaway: 5 IC 53 close call: faf%—% 54 Three Mile Island: 1979 £3 A
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Y Exercise 1 Answer the following questions.

[1]

[2]

[3]

[4]

[5]

(6]

What were heavily damaged at Fukushima Daiichi nuclear plant by the
earthquake and the tsunami on March 11, 20117

(1) Its bridges. (2) Its three reactors. (3) Its roads.

By March 12, 2011, the U.S. NRC made a decision to direct Americans living
within 50 miles from the reactors to evacuate ...

(1) if an explosion in Unit 1 happened to destroy the reactor building.
(2) before an explosion in Unit 1 destroyed the reactor building.
(3) as soon as the tsunami struck the nuclear power plant.

NRC executive director for operation must have transcribed all the happenings
and decisions made after

(1) the catastrophe. (2) evacuation. (3) Unit 1.

How many sites of nuclear power plants in the US have at least one operating
reactor in 20007

(1) About 50. (2) About 10. (3) About 60.

What is the author’s worry if the meltdowns occurred in the US?

(1) There will be 4 million to 180 million Americans who must evacuate, depending
on the radius, ranging from 10 miles to 50 miles from the reactors.

(2) There are 63 nuclear plants near major metropolitan areas such as New York City,
Philadelphia, San Diego and West Palm Beach.

(3) Unlike people in Japan, 180 million people near the nuclear plants, may not be
willing to evacuate in time in the wake of similar meltdowns.

What is meant by “Neither are zones that are fixed and that is the absolute

boundary”?

(1) There are no plans that provide a reasonable basis for a roughly 10 mile-radius, so
that you could expand it up to 50 miles.

(2) It is impossible to draw a clear line between areas that are affected by radioactive
plumes or particles and those that are not affected by them.

(3) Neither a roughly 10-mile radius around the plant nor a roughly 50-mile radius
around it is sufficient for preparedness.

Unit 2
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[7]

(8]

[9]

[10]

[11]

What is the goal in the zones prescribed by U.S. regulations?

(1) To protect U.S. citizens from exposure to radiation doses higher than the
protective action guidelines.

(2) To either evacuate people or direct them to stay indoors in order to avoid any
radiation doses.

(3) To protect workers within a nuclear plants from receiving radiation doses of 50
millsieverts per year, which instantly causes sickness.

On what is rulemaking for “protective action guidelines” ?

(1) It should be based on the best available data learned strictly from nuclear incidents.

(2) It should be based on both previous nuclear and nonnuclear incidents.

(3) The data learned from the meltdown at Three Mile Island should be omitted since
it was only a partial meltdown.

Choose a statement not mentioned in the article concerning the nuclear
incident at Three Mile Island.

(1) Pennsylvania government officials recommended that children and pregnant
women within a five-mile radius of the plant should leave.

(2) Either no or highly limited health effects have been reported despite the fact that
most local residents remained home.

(3) As soon as the radius of evacuation extended 20-miles, the majority not all, of
local residents evacuated.

What could be a flaw in the evacuation planning pointed out by the nuclear
plant accident at Three Mile Island?

(1) There was no definite evacuation planning that suited the progress and expansion
of the Three Mile Island accident.

(2) Pennsylvania government officials did not give enough time for the residents to
evacuate when they extended the radius of evacuation from 5 miles to 10 miles.

(3) Pennsylvania officials did not report how numerous studies had pointed out only
limited or no health effects despite the partial meltdown and release of radioactive
material.

What did officials in the U.S. Environmental Protection Agency learn from the
Three Mile Island accident?

(1) How enlightening the accident was.
(2) How an accident goes.
(3) How a partial meltdown progresses.



[12] Which one of the following statements is not mentioned in the article?

(1) Compared to an emergency such as a nuclear meltdown, you have much more
time to evacuate.

(2) Little time is allowed for evacuation in the case of the release of toxic gases.

(3) The area to be evacuated for a hurricane is much wider than for a nuclear meltdown.

—
<Y Exercise 2 Choose the correct word or expression to best complete

each sentence.

[1] Fire department officials the residents living nearby to quickly
evacuate.
(1) exposed (2) urged (3) compiled

[2] the fact that he’s had six months to do this, he hasn't made
much progress.
(1) given (2) straightaway (3) according to

[3] The rocket fell somewhere near the launch site in the Pacific.
(1) transcribed (2) prescribed (3) spent

[4] The greater Tokyo area has extended to more than 100 km.
(1) outward (2) approximately (3) afield

[5] Airport security was extra tight yesterday’s bomb attacks.
(1) in the wake of (2) as a result of (3) of course

[6] This medicine label says that one should be taken three times a
day.
(1) noble gas (2) dose (3) puft

[7] The of this machine is well over 40cm.
(1) radius (2) plume (3) rem

[8] The ready of guns in major cities in the USA escalates violence.
(1) flaw (2) confusion (3) availability

[9] A commercial airplane was hit by lightening. It was really a

(1) catastrophe (2) reactor (3) close call
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[10] Automobiles by diesel fuel are coming back again.

(1) powered (2) initiated (3) enlightened

-
<Y Exercise 3 Further research

[1] Expand and update the research mentioned in this article.

(1) Read one of the stories listed below, which focus on the Fukushima
nuclear accident on March 11, 2011.

(2) Try to find and skim one or two related stories in the latest Nature News &
Comment (http://www.nature.com/news/) or other literature. Find latest
stories related to the massive earthquake, the tsunami, and the nuclear
accident on March 11, 2011 in Japan.

[Related stories]

(1) Scientists report back from Fukushima exclusion zone
(http://www.nature.com/news/scientists-report-back-from-fukush ima-
exclusion-zone-1.10106)

(2) Fukushima reaches cold shutdown
(http://www.nature.com/news/fukushima-reaches-cold-shutdown-1.9674)

(3) Japan earthquake and nuclear crisis news special
(http://www.nature.com/news/specials/japanquake/index.html)

[2] What do you think of the research? Write a short essay in English.
(200 words)




Exercise 4 Practice English math terms.
Following the examples, write out each number.(Large Numbers xx 7%

The numerical units — trillion billion million thousand

1 to1 1
123,456,789,123,456
L

hundred, ten

[Examples]
134,000 — How many thousands? — One hundred thirty-four thousand.
56,000,000 — How many millions? — Fifty-six million.

278,000,000 — How many millions? — Two hundred seventy-eight million
91,000,000,000 — How many billions? — Ninety-one billion.
22,543,897,150 — Twenty-two billion, five hundred forty-three million, eight

hundred ninety-seven thousand, one hundred fifty.

[1] 351,438

[2] 42,128,571

[3] 6,321,987,405

[4] 83,926,693,307

[5] 10,008,034,110,013

Unit 2
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