


Unlocking the topic

Setting the scene

Engineering is the force that transforms

ideas into reality and turns challenges into
opportunities for innovation. Whether it’s
revolutionizing supply chains or creating
lifelike robots, engineering drives progress
and shapes the future. But how do engineers
design effective solutions to complex real-
world problems? This question lies at the heart
of many remarkable achievements we witness
today. In the “Engineering the future” theme
event at your school, you will explore one

of China’s 2 1st-century engineering feats by
creating an educational video on it. In doing
so, you will gain insights into the challenges

faced, the innovative designs

implemented, and the profound IEI-.. A
impact these achievements have EI[, .
nit
had on the world. orientation
Activating subject
knowledge
E i [w] Scan the code and complete the

: knowledge activation exercise
= on Ucampus.




° Viewing through the lens

Word bank

artificial intelligence
n. AIE&E
simulation /,;simju'lerfn/
n.1HE
quantum /'’kwontom/
computer n. £ Fit &
converge /kon'vsidz/
vi. REE—IE
silo /'sarlou/
n. JzHLE (2R,
BI%E)
vt FRE AL
automation /,0:to'merfn/
n. Baifk

[=] 245 =]
[=]:
Video clip

Pre-viewing

Engineers are constantly pushing the boundaries of what is possible,
driven by the relentless pursuit of solutions to complex problems.
Work in pairs. Choose an engineer you admire and introduce them

to your partner. The following questions are for your reference.

(2] A
What major
problem did they \

solve, and how? /*

Who is the

engineer

How has their
innovation

A\ 4

you admire?

impacted our

daily lives?

Viewing and synthesizing

What do you think the future holds for engineering and the
engineering community? Scan the code. Watch the video clip and

complete the outline with what you hear.



The nature of engineering The future community of engineers
Engineering is all about 1) and ¢ Theywill embrace the
continual improvement. 6) and work

Future engineering trends together to see the bigger picture.

Key trends include advances in artificial » Theywill collaborate with

intelligence and simulation, increased professionals from completely

7) and possess

2) , and acquiring energy in a

knowledge and skills from multiple
fields.

sustainable and 3) manner.

Responding to the dynamic environment

« Engineering disciplines are converging, with Opportunities for modern

the boundaries of knowledge having been engineers

4) , while engineering The new reality in engineering presents

e opportunities to innovate, to invent, to
careers are diversifying.

« The emerging generation of engineers demands inspire, and to create a truly

8) of engineers,

relevance and wants the opportunity to
5) employers, and academics.

\

Viewing and discussing

Work in groups and discuss the questions.

1. The video clip mentions that “Everyone and everything is multidisciplinary” Can you
give examples of how engineers from different disciplines collaborate on real-world
projects?

2. Apart from possessing multidisciplinary knowledge and skills, taking responsibility,
and collaborating with others, what other important qualities do you think future

engineers should have?

Unit 1 Future by design 5



@ Exploring the frontier

Reading 1

Log on to Ucampus for interactive learning.

~ Thetwo inventions

L behind modern bar codes -

1 ince the late 19th century, railroad companies in the United
S States had been trying to solve a vexing problem. The rail system
included a huge number of railcars, but company officials had no way
to know the precise location of each car. What was needed was an

automated means of identifying and locating the cars.

2 David Collins, an engineer who had once interned at the Pennsylvania

Railroad, was intrigued by the challenge and started exploring this in

serial /'sioriol/ number n. 5315 the lab. He found that each railcar was labeled with a horizontal serial
number, which was a combination of a company code and a car code.
These codes came in different widths and fonts and had no standard
location on the cars. The railcars themselves came in different sizes, and
the trains moved at different speeds. The need for new code labels and
a dynamic scanning technology that could overcome these problems

was obvious.

optical sensor /pptikl 'senso/ 3 Collins’ idea was to develop an optical sensor system that could send a
n. AR white-light beam out to a distant bar code of colored stripes and decode
the signal that reflected back. He focused on factors such as the code

spot size and scan rate, but the initial experiments proved frustrating.
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One day, one of Collins’ colleagues inspired him to turn the code labels

sideways and scan them vertically.

This worked out to be a technically superior alternative. His scanner was
now able to consistently pick up the patterns from the colored codes

and decipher the railcars’ information.

Then other issues surfaced. Could the scanner work reliably against
variable train speeds? Could the sensing be done during snow, rain,
and fog? Would the scanning be accurate if there was surface dirt on the
codes? “You couldn’t do it in a lab,” Collins said. “You were playing with

real railcars outdoors, and we didn’t own a railroad.”

Collins set up a test site near a train line and tested the scanner on
hundreds of railcars that crossed the site with diligence and clockwork
precision. He named the system KarTrak. By 1967, its practical

application had begun to spread across the railway industry.

Around the same time, the grocery industry was facing its own
challenges. Inefficiencies in inventory management were crippling
the industry. One idea was to use a code-based system to track grocery
products. In the early 1970s, engineer George Laurer was assigned to

bring this idea to life.

The code to be created had to be no larger than 1.5 square inches,

and it had to be read easily by both humans and electronics. Next, the
symbol had to be printable on products of irregular sizes, like bar soaps
and coffee containers. The code had to be omnidirectional with an
accuracy of at least 99.995%, which meant only one error for every
20,000 items sold. Furthermore, meeting each of these specifications
could not add to grocery production costs. Within these rigid

constraints, Laurer began to work on a solution.

The code Laurer designed contained vertical black and white stripes
with differing widths in a zebra-like pattern. The black stripes absorbed
light, and the white ones reflected it back. This reflected light could be
picked up by an optical sensor and converted to electrical impulses

that were processed by a computer.

For Laurer’s prototype demonstration, an ace softball pitcher threw
code-labeled beanbag ashtrays as fast as he could over a reader. Each

item was read flawlessly, which far exceeded the expectations of the

inventory /'mvantori/
management n. E7Z &2

omnidirectional
/omnidr'rekfn(o)l/ a. ( ZEW
EHES ) 2@/
specification /,spesifi'kerfn/
n. A&

electrical impulse n. BB fkh

prototype /'prouto,tarp/ n. R E
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Universal Product Code
n. BRAFE @A

supply chain n. £74%

malfunction /mal'fagkfn/
n. (H2RE) =

11

12

13

14

grocery industry. His product was ready. The code selection committee
called it the Universal Product Code (UPC). It became an industry
standard in 1973.

Weeks later, a problem surfaced. Meat departments in grocery stores
had no mechanism to verify that the billed price of the product
matched the actual price in the store manager’s file. Laurer fixed this
problem by adding a price check digit to the UPC. Over time, additional
testing, coupled with improved label printing and detailed receipts,

has essentially eliminated these sorts of challenges, thus dramatically

changing inventory management and the checkout process.

Born in different circumstances and designed under different pressures,
innovations like David Collins’ KarTrak and George Laurer’s UPC
eventually converged to create the bar codes we use today. Such efforts
helped revolutionize merchandising and lay the foundation for the
modern supply chain system. With the implementation of bar codes,
a torrent of new and exciting applications previously imponderable

became practical, which we now take for granted.

All perishable goods now have their own imperishable bar-coded
identity. This is possible because engineers like Collins and Laurer
systematically transform problems into opportunities. Their creations
are deliberate, disciplined, open-minded, yet grounded in reality.
Their process for learning from errors and malfunctions, and then
fixing them, is as important as the original idea itself. Their profession
has profound consequences. They are the prospectors of new
opportunities, propellers of the economy, designers of our material
destinies, silent voices in every conversation, and subliminal brokers

who facilitate our experiences with the world.

The engineering mindset resists simple definition. It’s a rigorous

and systematic approach to problem-solving that distinguishes
engineers from other people who are perhaps more philosophical or
argumentative in their approach to life. This mindset is an all-terrain,
multipurpose tool kit, as engineers integrate ideas from multiple
streams of knowledge and offer practical solutions to diverse real-world

challenges.



Reading and synthesizing

Global understanding

Read the passage and complete the summary with information from the passage.

Since the late 19th century, railroad companies in N\
the United States had been struggling to track the

1) of each railcar. David Collins

addressed this challenge by creating KarTrak, a

system that used optical sensors to scan colored

bar codes. Around the same time, George Laurer 5
developed the Universal Product Code (UPC) to " " "

track 2) in the grocery industry.

Innovations like these eventually 3)

to create the bar codes we use today, which helped

4) merchandising and lay the

foundation for the modern S)

Engineers like Collins and Laurer systematically

transform problems into 6)

and their profession has a(n) 7)

impact on shaping our world. They take a(n)

8) and systematic approach to

problem-solving and integrate ideas from

9) streams of knowledge to solve

real-world problems.

Unit 1 Future by design



The
problem

l

Design
constraints

l

The initial

design

l

Testing and
improvements

l

The final
product

1L

Impacts

10

Detailed understanding

Read the passage again and complete the table with information from the passage.

KarTrak

UPC

Railroad companies lacked a way to know

the precise location of each railcar.

The grocery industry struggled with
inefficiencies in inventory management
and needed a(n) 6)

to track grocery products.

The railcars differed in size, and the trains

moved at 1)

« The code had to be small enough,
readable by 7) ,

and printable on products of irregular

sizes. It had to be omnidirectional
and highly accurate.

o 'The solution could not add to

8)

A(n)2) that could send

a white-light beam out to a distant colored

bar code and decode the reflected signal

A code of vertical black and white stripes:
The black stripes absorbed light, while the
white ones reflected it. The reflected light

was converted to 9)

for computer processing.

o The initial experiments were
frustrating until the code labels were
turned sideways and scanned
3)

+ Collins set up a(n) 4)

and precisely tested the scanner on

railcars under real-world conditions.

« Inthe prototype demonstration,
every code-labeled item was read
flawlessly.

« Laurer added a(n) 10)
to the UPC to ensure the billed price

matched the actual price.

KarTrak

UPC

Its practical application had begun to spread

across the 5) by 1967.

It changed inventory management and
the 11)




Cultivating o
engineering thinking

1. Work in pairs and identify the details from the passage that show the

engineering mindset of David Collins and George Laurer. Do you think

this mindset can be described as “an all-terrain, multipurpose tool kit”?

2. Work in groups. Identify an engineering problem you face in your daily
life and propose a design to solve the problem. In your proposal, you
should:

o clearly state the problem;

« identify any constraints that may affect your design;

« present your design, explaining its key features and how it addresses the
problem;

« describe how you would test the design and gather feedback to improve it;

« provide an implementation plan for your design.



Log on to Ucampus
to get guidance

EnhanCing academic Writing from your Al tutor.

Defining an engineering problem @

Step 1  Defining a problem clearly and accurately is the critical first step in any

engineering project, as it ensures that the problem is well understood and helps
direct efforts toward effective solutions. Reread Paras. 1-2 and Paras. 7-8 of the

passage and analyze how the author defines the two engineering problems.

EyEE Step 2  Defining an engineering problem often involves several key elements, including
"E':L providing the context, stating the problem, reviewing current solutions, stating
More about the objective, and identifying constraints. While not all of these elements are

required in every situation, together they help engineers understand the full
scope of the challenge and set practical goals. Identify which of the above-

mentioned elements are included in the problem definitions given by the author.

Key elements in defining an engineering problem:

» Providing the context
Introduce the background of the problem. This helps clarify how relevant the
problem is and why it is important to address it.

« Stating the problem
Identify the main issue or challenge that needs to be addressed. The statement
should be concise and to the point.

» Reviewing current solutions
Briefly discuss the existing approaches or technologies used to address the
problem, along with their limitations.

- Stating the objective
Define the desired outcome or goal.

« Identifying constraints
Identify any obstacles or challenges that need to be considered when solving
the problem.

12



Step 3  Read the following paragraphs and identify the five elements.

44

Researchers have been developing devices that are intended to
function alongside tissue, rather than remaining isolated from it,
like most pacemakers and other electronic devices currently used in
the body. One of the key challenges is providing consistent power
to these devices. Currently, devices near the skin can incorporate
antennas to wirelessly harvest power, as long as an external power
source is nearby. However, implants often rely on bulky batteries,
which need to be replaced periodically. Some devices also use wires

to deliver power, but this introduces the risk of infection.

What is needed is a long-lasting power source that doesn't depend on
bulky batteries or external energy supply. The solution must be small
enough for deep implants, capable of providing continuous power
without frequent battery replacements, and it must minimize health

risks, such as infection from wires.

b

Step4 Choose an engineering problem relevant to your field of study or interest.

Write an essay of no less than 150 words to define the problem in a clear and

structured manner.

Unit T Future by design 13
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Improving language skills

Technical vocabulary

Complete the sentences with the technical terms given below. Change the form if

necessary.
serial number malfunction electrical impulse
prototype omnidirectional
1. The measurement system must be designed to minimize to ensure

accurate readings under various environmental conditions.

2. The sensor array should be capable of processing within a

frequency range from 1 Hz to 100 kHz.

3. Aworking of the system will be created and tested in a controlled
environment.
4. The sensor system must be , capable of detecting and processing

signals from all directions within a 50-meter radius to ensure full coverage.

S. Each device will be assigned a unique , which will be stored in the

database for tracking and life cycle management.

Translating technical materials

Translate the paragraph into English.

“ER TR AL TRELORGUA A STk ARIAIBA . 32 3RE2 0 TR
U BA LA B 22 iR A B S BB O R 51, 8 REUIE MBS )1, Boe T
REEBORMERL, 3l 1 HOR TR BRI 56 o AN TA DU QDR g s =B
SURA SR S AR SEROR R RS NI, WAL oK
X2 R AR BB B 2 TREBOR A A 2 i e i o 3 SR E At BTk

O 0
OF

Scan the code and complete more language exercises on Ucampus.




Reading 2

Log on to Ucampus for interactive learning.

towhuman|jke

do we really want

to be?

I From bionic law enforcers to mechanical warriors, the movie industry

has produced a pantheon of memorable cyborgs. These hybrids
fascinate us for the same reason: They blur the lines between humans
and robots in ways that have never happened in our history — but just

might be part of our future.

Fully functional cyborgs are still quite a way off, but scientists are
pioneering a new way to combine humans and machines. A Japanese
team has designed a robotic finger that’s covered with living skin grown
from actual human skin cells. The process gives the robotic appendage
an extremely lifelike look, not least because the skin can move and flex
naturally as the three-joint digit does. To the touch, the skin also feels
far more like human skin than silicone robot skins do, and can even

heal when cut or split.

To create the lifelike appendage, the team employed a two-part process.

They first prepared a mixed solution of collagen and human dermal

fibroblasts, the two main components in our skin’s connective tissues.

The finger was submerged in this solution, and while being cultured

in an incubator for around three days, this artificial “dermis” adhered

to the digit as the tissues naturally shrank to produce a solid, close-fitting

Unit 1

appendage /o'pendidz/ n. Fi%

silicone /'silkoun/ n. #£FR

solution /sa'lu:fn/ n. &K

collagen /'kpladz(a)n/ n. BR
(ZR8)

human dermal fibroblast

/,d3imoal 'faibroblaest/ n. AEK

FRAT4E4RAR

connective tissue n. 545447

culture /kaltfo/ vt. 155 ( AE

AR )

incubator /'mkju,berta/ n. 1Z 528

dermis /'ds:imis/ n. B

Future by design 15



coating /koutiy/ n. BEE
epidermis /,epr'dsimis/ n. ®E

human keratinocyte
/ko'retmosart/ n. A\ R4

anatomy /o'natomi/ n.( AR )
fREIME

electric motor n. B34

neuroscience /njuarau'sarons/
n. (RKKA ) HERZ
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coating over the finger. This coating served as a foundation for the
molding and application of a second coat, an “epidermis.” To form the
“epidermal layer,” a second solution containing human keratinocytes
was prepared and carefully poured onto the finger, and then left to be

cultured for two weeks to produce the finished product.

This innovative approach addresses a key limitation of existing methods
for creating artificial skin. While other methods, such as creating sheets
of living human skin, face challenges in conforming to the unique shapes
of human anatomy, this approach achieves a form fit more easily. The
finger, moved by an electric motor, is only one small part of the human
anatomy, but its movements do represent a way to explore how the skin

can cover moving parts in a lifelike way.

Of course, appearance isn't everything. Humans don’t just look at one
another’s skin — they touch it, too, and the living skin provides a much
more natural feel than silicone. But to enable robots to interact more
naturally and safely in our everyday human environment, it’s not enough
for their skin to feel natural to us — the robots must also have their own
sense of touch. Scientists have tried various electronic sensors and other
methods to create a sense of touch in robots. For example, researchers in
China have developed an electronic skin that enables robots to navigate
their surroundings through touch when visibility is limited. In the case
of the finger experiment, the team plans to explore reproducing a natural

nerve system to instill a sense of touch in the skin.

But how humanlike do we really want robots to be? Answers vary.

A study from the Georgia Institute of Technology found that most
college-aged adults preferred their robots to look like robots, while
older adults preferred those with more human faces. A given robot’s
role is also a factor. For example, most individuals in the study
preferred housecleaning robots to look more like machines, while
those communicating with us and performing “smart” tasks, like giving

information, were preferred to look more like us.

Increasingly, we’ll be interacting meaningfully with social robots in our
daily lives. Neuroscience studies have found our empathy for them,
when they are treated harshly, isn’t yet at the same level as what we

feel for other humans. We view robots as less than human, so making

them more humanlike may strengthen our relationships. That might
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be useful, as robots are increasingly socially tasked with things like

caregiving or dispensing important information and advice.

Yet, some researchers describe our evolving relationships with social
robots that look increasingly like us as a paradox. On the one hand,
humans want social robots to be human enough in appearance and
behavior to fulfill our relationship needs. On the other hand, robots
that are “too human” can threaten our sense of human identity and
uniqueness — a fear that might be fueled by cognitive systems that
aren’t accustomed to confusing, blurred boundaries between humans

and machines.

“If you have machines that are too similar to us, you start to have this
blurring of human identity, and people can be threatened by that,” one
researcher says. “If they are as human as I am, then what does it mean to

be human?”

Another question may lie near the core of such doubt, “Can we ever
really trust robots?” Right now, some individuals remain very wary,
perhaps in part because of the portrayals of robots in some movies.
Our relationships with robots and our attitudes toward them

will continue to evolve, for better or worse, as humans

have more and more experiences with intelligent

machines. In that way, the robots we produce will

really shape our attitudes toward them.

cognitive /'kognativ/ a. INFIHY

Unit 1
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Reading and synthesizing

Global understanding

Read the passage and choose the most suitable topic for each part.

A. The future of cyborgs and robotics
B. The depiction of cyborgs in movies
C. Technological progress in robotics

D. Ethical issues related to cyborgs

Bl > paras.24

A. The development of lifelike skin for robots
B. The history of artificial skin research
C. The advantages of living human skin in robotic design

D. The materials used to create artificial skin for robots

A. How living skin improves our physical interaction with robots
B. The limitations of current robotic skins in mimicking human touch
C. The importance of robots having their own sense of touch

D. Challenges in creating a natural sense of touch in robots

4. Paras. 6-7

A. Humans’ emotional connections to robots
B. How robots are integrated into human society
C. The role of robots in caregiving and communication

D. Opinions on how humanlike robots should be

{ S. Paras. 8-10

A. The potential for robots to threaten human uniqueness
B. Social and technological challenges with robots
C. Identity and trust concerns regarding humanlike robots

D. Public skepticism about robots’ capabilities



Detailed understanding

Read the passage again and complete the research report with information from the passage.

-

Research report

@ Objective
To create a lifelike appendage

@ Procedure
Step 1:
The formation of the “dermis”

Materials used: A mixed solution of

collagen and 1)

Process: The finger was

2) in the solution

and cultured for around three days.
Outcome: The tissues shrank and
produced a solid, close-fitting

3) over the finger.

Step 2:
The formation of the “epidermis”

Materials used: A solution containing
4)

Process: The solution was applied to

the finger and cultured for

5)

Improving language skills

Outcome: The finished product was

ready.
@ Results
« The skin of the robotic finger can
6) naturally.
« 'The skin feels far more like human skin
than 7) do.
« The skin can 8)

when cut or split.

@ Significance and future research

This approach enables artificial skin
to9)

shapes of human anatomy more easily

the unique

than existing methods.
The finger’s movements represent a

way to explore how the skin can

10) in a lifelike way.
The team plans to explore reproducing
a natural nerve system to instill a(n)
11) in the skin.

El

i
=

Scan the code and complete the language exercises on Ucampus.
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9 Getting on the stage

Creating an educational
video on one of China’s
engineering feats

In this unit, we have explored how
engineers tackle complex real-world
problems by designing innovative
solutions. In the “Engineering the future”
theme event at your school, you will
create an educational video for a global
audience to showcase one of China’s
engineering feats in the 21st century.

Log on to Ucampus
to get guidance
from your Al tutor.

Hong Kong-Zhuhai-Macao Bridge, China

Step 1

Step 2

Select an engineering project

Form groups of four or five. Each group
selects one engineering project from
China’s 21st-century innovations. When
choosing your project, consider the
following criteria:

« Engineering spirit: Does the project
reflect determination, creativity, and
resilience in overcoming challenges?

« Engineering mindset: Does the project
demonstrate a systematic approach
to problem-solving? Does it balance
multiple constraints to develop
effective and efficient solutions?

« Social impact: Does the project
address significant social needs
or global challenges? How does it
contribute to the lives of people, the
development of communities, and
the sustainability of the environment,

both in the short and long term?

Conduct research on the project

Conduct thorough research on your

selected engineering project. This research

should cover the following areas:

« The historical background of the project

« The challenges encountered and the
innovative solutions used to overcome
these challenges

« The social impact of the project




When conducting research, use a variety of sources, such as academic journals,
reliable news outlets, and official reports, to ensure a comprehensive and
balanced understanding of your topic. As you gather information, also collect
relevant visuals, such as images, diagrams, and videos, to help illustrate your
points and make your video more engaging. Make sure the information you
gather is accurate, relevant, and up-to-date. Keep track of your sources, so you

can cite them properly in your video to enhance its credibility.

Step3 Prepare the video script
Create a clear and engaging script based on the information you've
collected, and then read and record your script.
When writing the script for your video, use clear, concise, and conversational
language to keep the audience engaged. Break down complex information
into simple, easy-to-follow points and maintain a clear structure that guides
the viewer through the content. Additionally, plan for visuals to support your
narrative and indicate where they should appear.
Step4 Produce thevideo
Combine the recording with your visuals using video editing software to
create a cohesive and engaging video.
Step5 Presentyourvideo
Present your video to the class and gather feedback from the audience.
Then, make necessary revisions to the video before uploading it to the
school’s platform for public viewing.
[Eli[E

Scan the code. Watch the micro course recorded by industry experts to help you
better complete the project.




Viewing through the lens

* academic /,&ko'demik/

n.

a.

[C] a teacher in a college or university
KEFZ

(usu. before noun) relating to education, esp. at
college or university level 22K ( Jidg 5%

BES R H T A K )

artificial intelligence (AI) n. [U] the study of

how to make computers do intelligent things that

people can do, such as think and make decisions

NTHRE

* automation /,o:to'meifn/ n. [U] the use of

computers and machines instead of people to do a

job A Bk

* converge /kon'vs:d3/ vi.

1.

come together and have one interest, purpose,
orgoal (N I L[R2 . FHARYS AR ) &
ek

move toward one point and join together:
come together and meet ( [1]— 1 ) &6, #f
e

* diversify /dar'va:sy fai/ v.

1.

change sth. or make it change so that there is
more variety (ffi ) Z0fk; (i) ZHAL
develop new products or activities in addition
to the ones you already provide or do %
CBrr=an ); () ¥REEERE; () W
E Rt

electrical engineering n. [U] the design and
building of machines and systems that use or
produce electricity; the study of this subject
BT RO RTRRSE
multidisciplinary /maltidiso'pliori/ a.

involving people with different jobs or from
different areas of study %A ZF &l (2#F})
s (L) ZH0LRY

quantum /'’kwontom/ computer n. [C] a very
advanced and powerful type of computer that
is being developed, which uses the principles of

quantum mechanics & T 1HHL

* reframe /ri:'frerm/ vt.

1. look at, present, or think of (beliefs, ideas,

relationships, etc.) in a new or different way Fi A<

T NER HFT U8R R % &

2. place (a picture or photograph) in a new frame

% (KA. MR ) B, Sk

* relevance /'relov(a)ns/ n. [U] (also relevancy)
the degree to which sth. is related or useful to
what is happening or being talked about FHJC1: ;
SERIME; B
silo /'sailou/

n. [C] a system, process, department, etc. that

operates in isolation from others 7 37 #/L il

(fEfy . AR5 )

vt. separate sb. or sth. from other people or things

-~ Bl B B AIRST.

* simulation /;simju'lerfn/ n. [C, U] the activity
of producing conditions which are similar to real
ones, esp. in order to test sth., or the conditions
that are produced B8, i (JLHTFIAL );
BALL AP

T ELRAMES () WEEANKEC, M=F (A) HEFRARTL, REIRCHABREC.

22



* sustainable /sa'steinabl/ a. able to continue

without causing damage to the environment

AIRFEERY ;. BB

Exploring the frontier
Reading 1

* argumentative /,a:gju'mentotiv/ a. given to
expressing divergent or opposite views {f-3R/R A
Al (s ) MRl Gr g

beanbag ashtray /'®f tre1/ n. [C] GASHH KL

checkout /'tfekaut/ n. [C, U] the act or place of
checking out purchases, as in a supermarket
(FERGHTRY ) 4k GRS ) AEa
clockwork /'klokw3:k/ n. [U] machinery with
wheels and springs like that inside a clock
(AP AR R E R ) DU 448
&

* constraint /kon'stremt/ n. [C] sth. that limits
your freedom to do what you want FRi|; #H4H;
2R

* cripple /'kripl/ vt.

1. damage sth. badly so that it no longer works or
is no longer effective /“ IR ({55 )

2. hurt sb. badly so that they cannot walk
properly fli8; {5

decipher /dr'sarfo/ vt.

1. succeed in understanding, interpreting, or
identifying sth. B ; 3, U

2. convert (a text written in code, or a coded
signal) into normal language 1% ( %65 );
A (g )

* decode /di:'koud/ vt.
1. recognize and interpret (an electronic signal)
i (TR
2. find the meaning of sth., esp. sth. that has been
written in code fi# (% ); FE (JLE#D )

* destiny /'destoni/ n. [C] the things that will

N

happen in the future Fiji% ; fivia

electrical impulse n. [C] a short electrical signal

that travels in one direction along a wire HL ki

* facilitate /fo'silotert/ vt. (fml.) make it easier for

a process or activity to happen fig it ; i 7]

* flawlessly /'flozlosli/ ad. in a way that is perfect
or without mistakes 5¢F 1l ; JoHE

font /font/ n. [C] the particular size and style of
a set of letters that are used in printing, etc. “F{4;
E2

* horizontal /hori'zontl/ a. flat and level 7KF[1

* implementation /,impliman'terfn/ n. [U] the act
of implementing a plan, process, etc. 5Cji; HA1);
AT
imponderable /im'pond(@)robl/ a. (fml.) difficult

or impossible to estimate, assess, or answer XE LA

it (%) /95 Al (k%)

intern /m't3:n/ vi. work for a company or
organization for a period of time, sometimes
without pay, in order to get experience of a

particular type of work 5% ~J

* intrigued /in'tri:;gd/ a. very interested in sth. and

wanting to know more about it & [ ; E4ER 1Y

inventory /'mvontori/ management n. [U]
(also inventory control) the process of making

sure that the right amount of goods, parts, and
materials are available for sale FE/F4 Bl fF 004

H; A7 B
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malfunction /meal'fankfn/ n. [C] a fault in the
way a machine or part of sb.’s body works ( #L#%

) ke, SRR (ARSRERY) DhBERRT

* mechanism /'meko,niz(9)m/ n. [C]
1. amethod or a system for achieving sth. J57%;
PL]
2. part of a machine or a set of parts that does a

particular job HUHCREE ; PLIF; AR

* merchandising /'ms:tf(o)n,daiziy/ n. [U] (esp.
AmE) the activity of selling goods, or of trying to
sell them, by advertising or displaying them #E4;
JRH

* mindset /'maind,set/ n. [C] sb.’s general attitude,

and the way in which they think about things and
make decisions B ZEA

omnidirectional /pmnidi'rek[n(9)l/ a. receiving
or sending signals in all directions ( H2{al & 5
H ) AR

optical sensor /,optikl 'sensa/ n. [C] a device that
converts light into electrical signals, primarily
designed to detect changes in light patterns,
intensity, and wavelength Jt2= L8

* original /o'rid3n(a)l/ a. (only before noun) existing
or happening first, before other people or things
JESEHY; BP0 BB

* perishable /'perifabl/ a. (esp. of food) likely to
decay or go bad quickly ( L8 &Y ) ZJEAH,
5y A BT

* pitcher /'pitfs/ n. [C] a person who pitches,
specifically the baseball player who pitches the
ball to the opposing batters ¥k T

* precision /prr'si3n/ n. [U] the quality of being
very exact or correct {5l (V£ ); R (P)
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* propeller /pro'pelo/ n. [C]
1. aperson or thing that propels #Eif % ; #Ez)
# SR
2. apiece of equipment consisting of two or

more blades that spin around, which makes an
aircraft or ship move ( KHLEFEARY ) BRiE
R, A
* prospector /pra'spekta/ n. [C] sb. who looks for
gold, minerals, oil, etc. #J#5E ; HI#H

* prototype /'prouta tarp/ n. [C] the first form
that a new design of a car, machine, etc. has, or

amodel of it used to test the design before it is

produced (HTALAA: . HLARSERY) JHAL, 4EE

* receipt /ri'siit/ n. [C] a piece of paper that you are
given which shows that you have paid for sth.

Wi s ok

* rigid /'r1d31d/ a. not easily changed A5 2 AZ 1) 5
ZIHR IR

“ rigorous /'r1goras/ a. careful, thorough, and

exact UK ; ZEY; KSR

serial /'storiol/ number n. [C] a number put on
things that are produced in large quantities, so

that each one has its own different number 7515

* specification /;spesifi'keifn/ n. [C, U] a detailed
description of how sth. is, or should be, designed
ormade Fi%; FLIE; WI4HHL; UER4S

subliminal /,sab'limil/ a. affecting your mind

in a way that you are not conscious of &1 17;
IR ; AR

supply chain n. [C, usu. sing.] the series of
processes involved in the production and supply
of goods, from when they are first made, grown,

etc. until they are bought or used {1/ #if



torrent /'toront/ n. [C]
1. alarge amount of sth. that comes suddenly
and violently 3t % ; %% ; FEH]

2. alarge amount of water moving very quickly

and strongly in a particular direction {iift; Ui

Universal Product Code (UPC) n. [C] (AmE)
= A R o 2

* variable /'veariobl/ a. likely to change often
D7 27
vexing /'veksin/ a. annoying, worrying, or
causing problems 5 [EAIN [ ; 4 AWK 5
P s

Phrases and expressions

be grounded in / on sth. be based on sth. [+
RS

couple sth. with sth. if one thing is coupled
with another, the two things happen or exist

together and produce a particular result 5---45 4

pick (sth.) up
1. identify or recognize sth. HFIA; 5 H
2. receive an electronic signal, sound, or picture

Bl (fF5 . Al BG5S

play with sth.
1. try doing sth. in different ways to decide what

works best {56 ( DLk fif e n] @ e 77 =0 )

2. keep touching sth. or moving it #57; Bt

with clockwork precision / accuracy inan

extremely exact way HORS i Hb

Proper names

David Collins /'kolinz/ 84k - Bk (26E T
I )

95 R (SEE TREN )

KarTrak /'ka:treek/ — P HH AR 4290 B 30
VI E

Pennsylvania /,pensil'vernio/ 5= 4 7% Je W
(EEMA)

George Laurer J7if -

Reading 2
New words

* adhere /od'h1o/ vi. (fml.) stick firmly to sth.
M BE

anatomy /o'natomi/ n.

1. [C, usu. sing.] the structure of a body, or of a

part of abody ( AMAIR) ) fif il ie) i
2. [U] the scientific study of the structure of

human or animal bodies fi#1]2%

appendage /o'pendids/ n. [C]

1. (fml.) anarm, leg, or other body part
WHIRC, Bt (HERF . BRE S A HABARLL )

2. sth. that is connected to a larger or more

important thing i n%; KR
bionic /bar'pnik/ a. having parts of the body that

are electronic, and therefore able to do things that
are not possible for normal humans ( EEP A
TAEE ) R

coating /'koutiy/ n. [C] a thin layer of sth. that
covers a surface If)2; AMNZ; Bi)E

* cognitive /'kngnotiv/ a. (fml.) related to the

process of knowing, understanding, and learning

stho NI s AR R
collagen /'kolod3(@)n/ n. [U] i) (F£H )
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connective tissue n. [C, U] Z54F4H21 (LA .
NEMi%E )
* culture /'kaltfo/ vt. grow bacteria or cells for

medical or scientific use 3% 3% ( 4R LA )

cyborg /'sarboig/ n. [C] a creature that is partly
human and partly machine H1 ¥ A ; *BEHLIA

dermis /'dsimis/ n. [U] B

* digit /'did31t/ n. [C] a finger, thumb, or toe F-45;

5 ; MRk

* dispense /dr'spens/ vt. (fml.)
1. provide sth., esp. a service, for people jifi 5,
feft (s )
2. give out sth. to people 7fit; 43k

electric motor n. [C] a device that converts

electrical energy to mechanical torque HLZ/j#/L

empathy /'empoBi/ n. [U] the ability to
understand other people’s feelings and problems

[AlfiE s[RI Jng

* enforcer /in'fo:s9/ n. [C] sb. whose job is to make

sure people do the things they should ( JEH#%
1) har

epidermis /,epr'dsimis/ n. [C, U] F 7

* flex /fleks/ v. bend, as a part of the body 25 ]
QNS

* functional /'fankfnal/ a.
1. operating in the correct way IEH B
2. designed to be useful rather than beautiful or

attractive S HMBEITAY; SEHM

human dermal fibroblast /,ds:mal 'fartbroblast/
n. [C] NELRz BET 24 iy

human keratinocyte /ko'retinosait/ n. [C] A\ ffi
iyian&lil
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* hybrid /'haibrid/ n. [C]

1. sth. that consists of or comes from a mixture
of two or more other things ( PR F LA
AR ) RAE

2. ananimal or plant produced from parents of
different breeds or types 2 a¥); A25CHE
Yr; s A ik

incubator /'mkju,berta/ n. [C]

1. anapparatus in which environmental
conditions can be controlled, often used for
growing bacterial cultures, hatching eggs
artificially, or providing suitable conditions
for a chemical or biological reaction {75 ;
Higran

2. apiece of equipment in a hospital which new
babies are placed in when they are weak or

born too early, in order to help them survive

(A =20 ) fHA

instill /m'st1l/ vt. (BrE instil) gradually make sb.

teel, think, or behave in a particular way over a
period of time JZ Wi, B (Baz . B
MHEAT)

lifelike /'larf|latk/ a. exactly like a real person or
thing 18 EL 1Y ; AE3000; MIRAA Y

* mold /mould/ (BrE mould)

vt. make a soft substance have a particular shape
PR 283 (e

n. [C] ahollow container that you pour a liquid
or soft substance into, so that when it becomes

solid, it takes the shape of the container FEE

R

* navigate /'n@vi,gert/ v. find which way you need

to go when you are traveling from one place to

another ( -+ ) T, $85175 MW



neuroscience /njuarau'sarons/ n. [U] the
scientific study of the brain ( #F5¥ K1) ) #iZe
Bl

pantheon /'pan6ion/ n. [C] a group of illustrious
or notable persons or things (—it ) F i AYy;

(—4H) WHEFY *

* portrayal /pa:'trerdl/ n. [C, U] the way sb. or sth.

is described or shown in a book, film, play, etc.

ez, W5, s, P, R

*

threaten /'Oretn/ vt.

1. be likely to cause harm or damage to sb. or
sth. g a3

2. say that you will cause sb. harm or trouble if

they do not do what you want g /if}; ZLHR

visibility /viza'bilati/ n. [U] the distance it

is possible to see, esp. when this is affected by
weather conditions ( JLH§ 52 KRBT (1) )
REVLEE, REDLER R

silicone /'silikoun/ n. [U] a chemical that is -
Phrases and expressions

not changed by heat or cold, does not let water
through, and is used in making artificial body
parts, paint, and rubber £

* solution /so'lu:fn/ n. [C, U] aliquid in which a
solid or gas has been mixed A

* strengthen /'stren0(a)n/ v. become stronger;
make sb. or sth. stronger fill5%; 3458 ; LI

* submerge /sob'ms3:d3/ v. go under the surface of

water or liquid; put sth. or make sth. go under the
surface of water or liquid (i ) ¥ AKH, &A
K, R, W

for better or (for) worse used to say that sth.
must be accepted, whether it is good or bad,
because it cannot be changed AN iU

notleast (fml.) used to emphasize that sth. is
important ( I T5RIFHEZ ) JLH, FEj

Proper names

Georgia /'d30:d39/ Institute of Technology
Pl WA Toebe (RT3 )

’ Scan the code and take the unit test on Ucampus.
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