O,

OF) EFBIXE BRI FRUB

R HER 9 EEA

E ACADEMIC PURPOSES TEACHER' S HANDBOOK

QO I T IE LK T 4 42

BELUMNG INSTITUTE OF TECHNCLOGY PRESS



QAT IE LK FHpL 4L

BEIJING INSTITUTE OF TECHNOLOGY PRESS



mEE T

(BT L 2 ARIEE - BUTHE) A T 95 AT S EEA A BRI, B OA 2 ] 2 AR SE IR AR

SR B S BCA TG W R T R s R TR 1 ) e R S I T
BT 2 55 S X BT SRAARIE . AR, <15 A JESE O TRt T LU, 3006 T 252

HARTF GRS S5 24 5, Rt 1O AR I S B 23 SO

BiER FRBR

ElHEMmME (CIP) #iE

MT Ll A ARSEE . BB 7 =5 . —Jtat: dEaTB TR iR

#t, 2016.5
ISBN 978-7-5682-1757-6

. O . O . OFE-HFER-BFSHER V. OH31
A A 456 CIP Fdlat s (2016) 25 011500 5

HAREAT / JCATBE TR 2 H A FRSTL A4 F
# HE/ Rt X P AN R R S S
45 / 100081
185 /7 (010)68914775( 4w =)
(010) 82562903 ( FuA )= ik 55 4Lk
(010) 68948351 ( A [&] 43 e 55 #4£%)
| 1k / http ://www. bitpress. com. cn
%2 H/ 2ESHHERE
B R/ =W ARIREN S5 A IR F

& =

TR/ 787 ZAX1092 2K 1/16

Bl 2 /29.75 RERE / Bt
F /592 TF NEREE / R
R R/ 2016485 A5 LR 2016 45 H 45 1 Y ENk TR / A HRLL
E M/ 68.005C SEENH / £

BBHIMEKRERR, FRITERRSHREL, AMEAFE%R



CRLC A H A A1 - BoliiA5)

— = _A
WERNS

X B® OCtEH

BlEd H & At hIHE

F ® FFHA

B OE (UMEIFNT)
EorT 2 F AR
Amk H K T A

® O

2
2
oo
2 F
¥ ¥



Hi =

BLBT B S S T 0 T i 2 8T — AR U O I BRI J APkl . (Tl Y 2
ARIGEY R — Bl FARRATGEHUN A CASGE BA B =ik, BUT IR
PEBA TS A ARTETEHC H AR5 A 55 R IR B B0h 4 5 B0, o 2 O THE AR A
EHHM A S BRI

1. WRARERAFARERIEFHZF AR

i S AR TR SRR HOE 1 H AR 2 1 77 2 AR X F T 2 AR VB R A Sk 2 ARAE RS 10 B A
57 R8I B BRI DA RE  RYE T 1T IR DG (R SR A& SEE AHRNL A 978D
RIS AT BRI, A= Hobh rp RSO 25 > AR I B TR 52 AR R 9838 22 ) 7 AN SETEH: B
PRI BRI R HSEM R MR EBREBE T W AA BFRBEESME N ABHR, HIRE
FUAESH B G X MR RAOR T Ui, 3. BSITRENZ ORI, MR E
TS Rk A A S o BN, A — R SRR R T B AN L B B ) 2 e )
SCHRAR B, AL R IR FUE AN, BARTETR . NE R S A R
515 R FAR, EE AR AR T AR IR AN B3 4 o AT T 48 B0 R £
A R SR R, TR B R R — BOE SIS 2 R . SEE R
B HEATE B R R R AR ¢ I S, ¢ BuEs” SRS A EE
£, TR BRI A EU A PN ARTERIRE ST, B E R AR TTE, (FE N
2 BAR B LA ARTE, X EEARTE X 5 WA HCARE T 2 7 R IR R R T AfE
o XEPE RO EHENFCRHX R R 50, ARa T2 REERR. TH
R RINFRIETEA L X430 i L sl A A s bR SO el Ui 0
Ao NAZIEHIHR, EAETE S EPUEM HARIETIR T, MBS AER FIRFURM
BRI B, FFRE B BT 5 B T k2 5T LR B SCHR IR Bl i3 5 S AR A

2. RERFHEMBRBFER

REZMILNIN, oovdatis. RIHRE . RBANMAR, U2 HEH, g5
W 64 . LREZMEFE AR BAREEAR, A RENER. AER
HingE, R ZREARLEN IR B, HRBIGEEITNEMIR, ERR
IR FSGERONAZ S B EIR, @/ NS E A& B BRI EL, o
GRBE EAE AN A T E LLSK R e e A AR B, 385 5 — S ISR THAN 5 = 2 T4 i
BrBCZ ), AW B AR B AR IR B A ARSI B 5 B AR I R T . R
EF MM RERE TR B DDA RAZTME R Blln, REARNFRES (B
FEERIGERES)) 2 — RAFIERREARICHR $— AT TR RS N T HIRR

1



N
\ BT EmASHHIE « 4058+

—FE M IR R AXANRE ST, TR CRGEE, AR TR Bt B B T R
R R KRR A AR, NOZN G AR 2 EEFEVIM RS E T, NENE
KR AEA L AARTERIT G, BT R 2R R N A . FERRE IR, M
BEEBUEREITIE, BIRAEY., 2KE, BadEREEFARRIKIR A, BIFIE
AW FELEREE, 2K BT A 58 BB B T ML CHR 1R 85 SORERR S TUIE S5

3. HEARFENESARTFE

AEHA KA T WA ZP I SRS AR S, MAERR, SR EZL,
A REEAGE, HBITIREAAE RS OLE R . BARMEHI A —EH b, (BEREA R 1
LRSS SRS MBEM R B GBORX . Flan, B 76 A 8K
FAE, FBMWNEEEZ, SEMHER T UMA KNG EMEGTIESMaE£E . &%
TR R, W RLR SERGER 23 R 1 S5 0T JAE 5%, Al e ST RO HT — IR RS, S8R
BEERARAE S5 o HF A2 T IR AN B B, A PR B 8] F0 7 (0 272 T LA s i Pl 2
MIHCRE, BBRARN ISR, 85 BB 2B 0 A SCRRERIR, TN 1) R A 2 26 7T BA A 58 B
P EEA T SMES

Wr AR ME A A 2257, AT EORAAERYE B Qs Lo e Wrik e, Wy J Lk .
HAENT JI BRI N XE R, A ZHBOCAR R, EONZHr IR RS, AR
Rk “82” f. PEKIEREARZIURER, WAMBIERER. FipimiE, M2
JUIE A L S SISk SO IE V88 o R R FE AR W ikt AR AR, fH
— IR, EEREW . BB SAR, B2 % BIRE R AR
%, AR A/ORREBMMEICHIZR], AT DURYE i BB = 9T £ 245 B
BT

4. FEBRFBEFIRNMEFFIER

TEH 5 21 B AE AR KA BB TR G B B 22 ST RE ) 7 iR 5 Sk B0
MR 5 B AR %, HEESHUERIESPAEYRY, MREFIESHOVRT
H ¥ EEHIRTE. ABEHM T T REATHEIRE EE NI BRIES . B
an, EAME R B S BB AR R R A, AR A AR ER — MR EE R O R R . AE
MBI —AMEST R E I B4 L A Bl B AR AR A TE S R R A W A
W S, TA RN R AR A M B TR . TR PR S R bk, BT AR
— BT VR TR R SR B AATE ] RRAETE R A T R A RIS S5 AR, MRS
MR EATREARE E—— Y 1, RS ERBIE R 5T L ki A iE A
MIX 7, ERhAR i T BB TR A A 2, 22 AE T AR IX L8517 5 S b
M EALIAIC . B4R T IX AR R, FE PR RN, FTRER & E AR HO R
T, T A M ARV AR AT DR RV SR A LR SCHI T

5. EBITARSEEHSHNBEHERERN

THBRALGRIEUN A G R R A ARTOERERAFE, HREEHSHHITHIHER. &



V4

/

Je, HTHARBANRIIREZ L, W% LMty L fEEIREMSE TR, K
I, FEEBUNA SRR IR I8 5 R h Pk i & B R Birrs k.
HBEWE, 1515 B2 I A ZI (R F137 B SR $1 500 T, 80T R e K PR RE A 4 TR 8 20
FRIRG, fRUEA B OB B AR T 5 I R R [ 3, AR LR TR
ERMEL SHBEATHSMER R, 51RFARZ RSG5, Rk ARt R
27 AFNPIME 2 ST RS BT Ao

BT R, M AP RR 8% S AR EES W EH WE TR FAERES
FOFHL, ANEIE SRR, RRES ¥ IMEERMAE, & “DFEIIhRL” #BE
R, SRR TS REAR S (WM. gD, agdoBE%)
PATE S FAMEERERE ., FUm@Ra “PrEER”, FRLITHH . EWREEHRR
e AP PRANE RS E, 2AELNERSERE. B, E24AK
B, NEERhFARE A ORI BTERATKEEIR, HEAE, &R
M, HOE S ATARLTEAE IE. BER T bitesp@163.com; 2461168906@qq.com.

181 A HBOM (0 BOM 2 BA i iak . I ACRORT GERE 1 00 561 205 U S IR AR
HE . BOABBITE B — K& B RN A AR S8 B S 2 %

[l

]

woH
2015 &



Unit 1
Unit 2
Unit 3
Unit 4
Unit 5
Unit 6
Unit 7
Unit 8
Unit 9
Unit 10
Unit 11

Unit 1
Unit 2
Unit 3
Unit 4
Unit 5
Unit 6
Unit 7
Unit 8
Unit 9
Unit 10

Unit 1
Unit 2
Unit 3

H %

E it =

What Are Your Reasons to Become a Scientist or Engineer? «««-«-«rereerereeeeee 3
Are Chi]dren Born SCientiStS or EngineerS? ................................................ 9
What Makes a Successful Scientist or Engineer? -« -««««rerrerrerrmerseeereee 14
Is There a Divide Between Sciences and Humanities? -« «xoererererereseeeeeenes 21
What Are the Strategies to Keep Yourselves Motivated? -« ««-«xreererreeeeereeene 28
Why IS Honesty the Best Pohcy in Science? .............................................. 37
IS Necessity Invention’s Mother or Vice Versa? .......................................... 45
What Are Your Dream Teams lee‘) ........................................................ 5 1
Should Scientists Change Their MInds? - cvccererererrmerenea i 57
How Has the Dlgltal Age Changed Your Lives? «cceeereereeeeneiennieiiaiiiann.. 64
Are You a Multitasker or Singletasker? .................................................... 74
A
The Hydrogen Economy ...................................................................... 83
Space EXplOratiOn ............................................................................. 94
Clean Energy ................................................................................. 106
EVOlutiOl’l ..................................................................................... 1 15
Mlnd and Brain .............................................................................. 125
Climate Change .............................................................................. 141
Automation ................................................................................... 152
Genetic Engineering ........................................................................ 163
Design: the Artist v.s. the Engineer ....................................................... 181
Epidemics ..................................................................................... 193
h R R
Terrns and Concepts ......................................................................... 2 1 3
Symbols and Fornlulas ...................................................................... 222
Tables and Figures ........................................................................... 243



N
\ BT EBAS RIS « 24058 #

Unit 4
Unit 5
Unit 6
Unit 7
Unit 8
Unit 9

OVCrVieWS and ReVieWS .................................................................... 256
Systems and Mechanisms .................................................................. 268
Processes and Procedures .................................................................. 278
Properties and CharaCteriStiCS ............................................................. 290
TeStS and EXperimentS ...................................................................... 300
Types and ClaSSiﬁCﬁtiOﬂS .................................................................. 3 14
A
Proposals ..................................................................................... 329
Technical Reports ........................................................................... 343
Research ArticleS ............................................................................ 356
Literature ReVieWS .......................................................................... 367
Research Arth]e Introductions ............................................................ 378
Research Methods ........................................................................... 392
Results and DiSCUSSionS .................................................................... 401
Research Artlcle Conclusions .............................................................. 417
Academic AbStraCtS ......................................................................... 444
................................................................................................... 465



il i

Unit1 What Are Your Reasons to Become a Scientist or Engineer?
Unit 2 Are Children Born Scientists or Engineers?

Unit 3 What Makes a Successful Scientist or Engineer?

Unit 4 Is There a Divide Between Sciences and Humanities?
Unit 5 What Are the Strategies to Keep Yourselves Motivated?
Unit 6 Why Is Honesty the Best Policy in Science?

Unit 7 Is Necessity Invention’s Mother or Vice Versa?

Unit 8 What Are Your Dream Teams Like?

Unit 9 Should Scientists Change Their Minds?

Unit 10 How Has the Digital Age Changed Your Lives?

Unit 11 Are You a Multitasker or Singletasker?



TMILSE N FEEREELISL:  www. ertongbook. com



|Unit 1
|

What Are Your Reasons to
Become a Scientist or
Engineer?

Task 2: Write one sentence to summarize each scientist’s main reason(s) to pursue a career

in science. Make sure to use a complete sentence. The following is an example.

Name The main reason(s)
1) Preston Cloud He showed more interest in geology than in anything else.
2) Jerome Bruner He was curious about the human mind.
3) Harry Shipman He was fascinated about the natural world.
4) Walter A. Hill He had a strong desire to be a role model for blacks.
5) Malak Kotb He was interested in experiments and influenced by his father.

He was curious about science and he had a sense of responsibility (someone

6) Marcia McNutt Lstadolit)

7) Masakazu Konishi | His personality and early education influenced his choice.

8) Edward Teller Math and quantum mechanics are appealing to him.

9) Peter Denning He had a strong interest in and deep commitment to science.

10) | Benoit Mandelbrot | Family tradition influenced his choice.

11) | Ruth Sager He was fascinated about science and its challenges.

12) | Anne Kernan Her parents’ influence determined her choice.

13) | Walter Massey The desire to change his situation and his love for physics are the reasons.
14) | Rudolf Peierls His fascination about science and technology is the reason.

15) | Michael Turner Good school education influenced his choice.

16) | George Schaller His love for animals was the main reason.

Task 3: List the different lexical chunks that are often used to express your enthusiasm for
an activity or a subject.
1) Show a strong interest in

2) Have great enthusiasm for
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3) Be fascinated by

4) Be curious/passionate about
5) Be intrigued by

6) Be into

7) Be absorbed/engrossed in
8) Be gripped/riveted by

9) Be enthralled by

10) Be keen on

Task 4: Figure out the meaning of the following set expressions or lexical chunks
according to the context in Text II. Use each of them to write a short sentence.

Lexical chunks refer to the combination of two, three, four, or more words that recur

commonly in texts. The patterns in which words occur together have been named in many

ways: “collocation,” “phrases,” “formulaic language,” “formulaic sequence,” “lexical

LIS

bundles,” “lexical units,” “fixed-word combination,” “fixed expressions,” “prefabricated

29 ¢ 9

patterns,” “a multiword lexical chunk,” “a formulaic sequence,” “a prefab,” etc. Researchers
such as Biber & Conrad (1999) found that in both conversation and academic writing, an
important proportion of discourse is made up of recurrent lexical chunks. It can be assumed
that students’ language competence is reflected in their correct and frequent use of lexical
chunks.

1) capture my imagination

Space exploration has captured my imagination since I was a child.

2) spark an interest in
My teacher’s questions sparked my interest in scientific exploration.
3) miss an opportunity
I never miss an opportunity to practice English.
4) pour facts into my head
I hate classes that pour facts into my head and give me no time to think on my own.
5) come up with the ideas
If you come up with an idea/a suggestion/a solution, please let me know.
6) get caught up in the challenge
I got caught up in the challenge of figuring out ways to determine what was inside the

black box. It turned out to be a candle.
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Task 7: Read Text I1I carefully and explain why English is both easy and difficult.

English is easy to learn, because

English is difficult to learn, because

1)

2)

3)

4)

5)

The basic English grammar is ridiculously easy
to master.

A regular English verb has a grand total of only
four forms: walk, walks, walked, and walking.
The most irregular verb in the language, fo be,
has only eight forms: be, am, is, are, was, were,
being, and been.

Even English irregular verbs are simple. They
all come from Old English and are all irregular
in the same way: they change the radical to
express the past and perfect tenses. Thus swim,
swam, swum. All the irregular forms of all the
irregular verbs in English can be listed on less
than a page of a paperback dictionary.

English nouns are equally easy to deal with.
They have no gender, for instance.

Written and spoken forms of English are not so
different from each other.

1
2)

3)
4)

5)
6)

7)

8)

It has irregular spelling and pronunciation.
English has a lot of phonemes and especially a
lot of different vowel sounds.

English just doesn’t like diacriticals.

English is orthographically conservative. When
a word is borrowed into English, we tend to
maintain the spelling of the foreign word even
as we adapt the pronunciation to the English
sound structure.

Vocabulary is so immense.

English abounds in synonyms, each with its
own slightly different nuance or meaning.
Learning the subtle differences in meaning is a
chore for foreigners.

Nouns originating from Anglo-Saxon often
have associated adjectives that come from Latin
or Greek.

English has the maddening habit of using the

same word to mean many different things.

<

Task 9: Listen to an audio clip about dreams and imitate the pronunciation, intonation,

stress and rhythm of the speakers.

(http://www.bbc.co.uk/worldservice/learningenglish/ webcast/070927 dreams/)

Task 10: Listen to another clip about dreams and fill in the blanks with the words you hear.

Listen again and read aloud by imitation.

(http://www.bbc.co.uk/worldservice/learningenglish/webcast/070927 dreams/)

* My dream is to travel to India.

* Her dream is to meet a handsome, sensitive man.

» Every week, I dream of winning the lottery.

* I have a dream that my four children will one day live in a nation where they will not be

judged by the colour of their skin but by the content of their character. (Martin Luther King,
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Jr., one of the main leaders of the American civil rights movement)
* You may say I’m a dreamer, but I’m not the only one. I hope someday you will join us, and

the world will live as one. (John Lennon, musician, Beatles member)

* Dream no small dreams for they have no power to move the hearts of men. (Goethe,

German writer)

* I only have one ambition and that’s to set up my own company.

* [ only have one aspiration and that’s to set up my own company.

Task 11: Note down the key words in the interview with a business coach, speaker and
consultant, whose childhood dream was to become a super model.

(http://www.npr.org/podcasts/510086/wfuv-s-cityscape)(August 31, 2013)

Notes:

1) You recently decided to take stock of your childhood dreams and see how they played out
in your life. What prompted you to carry out that exercise?
Key words: Old pictures, junior high school, high school...

2) How close did you come to living out your dreams?
Key words: Not related to childhood dreams, but excited, dreamed to be a super model, in
a sense yes.

3) Why do you think an exercise like that is important to look back what you hoped to
become and look at the reality today?
Key words: A good check, living authentically, fulfilled, joy, adult, not to lose track.

4) Why do you think it is a lot of us never fulfill our childhood dreams?
Key words: Don’t plan, forget, think how to move from point A to point B and what to do,
take steps, dream big.

Task 12: Note down the key words in the interview with a professional ballet dancer who is
living out her childhood dream.
(http://www.npr.org/podcasts/510086/wfuv-s-cityscape)(August 31, 2013)
1) How long have you been a professional ballet dancer?
Key words: Since 14.
2) When did you realize that you actually wanted to do that for a living?

Key words: About 10, not going to college, not normal job, strong willed.

3) How did you get there in just 4 short years?

Key words: Try, hard work, intense training, German teacher, appealing, glamorous,
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passionate, support from parents.

4) You were born in South Korea and adopted by a family in California, how did that shape

your aspiration?
Key words: Lucky, opportunity, grateful.

5) What was that first professional opportunity before you when you were 14 years old?

Key words: Dancing in Saint Barbara, competition, Director of ABT (American Ballet

Theatre), offered contract.

6) Do you see yourself as a role model for other young girls out here who have these similar

dreams?

Key words: Yes, hard on myself, perfectionist, work hard.

Task 13: Answer the following questions about the importance of correct pronunciation.

1) What are the things you should study and practice when learning a language?
Vocabulary and grammar, skills such as reading, writing and speaking.

2) Why is pronunciation important?
To be understood when they speak to others. They don’t want their words to be mistaken
for other words because they haven’t pronounced them very well.

3) What is good pronunciation?
Clear and comprehensible, not placing a strain on the listener.

4) Does good pronunciation mean a perfect imitation of a particular native-speaker accent?
Not necessarily.

5) Should students aim to sound like a native speaker?
Not essential to sound like a native speaker—Ilots of acceptable native speakers.

6) What does the interviewee say IS important?
To understand native speakers. Their speech will be fast and fluent and may cause
difficulties.

Task 14: Answer the following questions briefly based on an interview about the question
“what makes us human.”
(http://www.bbc.co.uk/programmes/b04yb2x4)
1) What makes us human?
Language.
2) What is the use of language?
It makes us human. It makes us express our humanity.

3) What does language enable us to do?
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* I can talk to you about things you cannot see, or hear, touch, taste, or smell.

* I can take you beyond the present moment; language gives us mental time travel.

* Story-telling makes us different from other species. Language enables us to create minds,
the virtual world, that doesn’t exist out there, the spiritual world that causes the
fundamental core of all these forms of story-telling that are central to human culture as we
know it.



