AEL5 Unit 2c: Properties
Printer-friendly version of exercises + key to exercises
1)
Warm-up: Forum
Key: Q3: Picture 1B, picture 2C, picture 3A; Q5: For space suits to protect astronauts. 

2)
Tensile Roof Fabric
Matching exercise
Read the text below and match the CAPITALIZED expressions from the text to the the correct expressions from the following list:
	thermal protection
kilo for kilo stronger than steel
	solar translucency
non-flammable
	solar reflectance
good acoustics
	low maintenance
high melting point


Tensile roof fabric is a safe, economic and architecturally stunning material for concert hall roofs. The fabric is extremely fire-resistant. In case of fire, it (1) WILL NOT BURST INTO FLAMES. Even in a severe fire, the fabric (2) WON´T MELT UNTIL THE TEMPERATURE IS VERY HIGH, in fact over 650 degrees Celsius. 
[bookmark: _GoBack]During the day, when the sun is shining, about 25% of the (3) SUNLIGHT CAN PASS THROUGH IT, but the other 75% of the (4) SUNLIGHT IS REFLECTED AWAY from the outside of the fabric. This means that the material (5) PROTECTS THE BUILDING FROM THE HEAT OF THE SUN. As a result, the need for artificial lighting and air conditioning is very low, which means that the building is very cost-effective to run.
The roofing material is lightweight and yet (6) IT HAS GREATER STRENGTH THAN STEEL RELATIVE TO ITS WEIGHT. It can easily be formed into sound panels, which means that the (7) QUALITY OF SOUND IS VERY GOOD inside the building, making it suitable for concerts and gigs.
Finally, we can say that this fabric is durable. It (8) WILL NOT NEED TO BE REPAIRED FOR MANY YEARS.
Adapted from:  
Bonamy, D. (2013). Technical English Level 4 Coursebook. Pearson Longman, p. 14.
Key:
1) non-flammable
2) high melting point
3) solar translucency
4) solar reflectance
5) thermal protection
6) kilo for kilo stronger than steel
7) good acoustics
8) low maintenance

3)
Material Properties
Gap-fill exercise
You can describe material properties by using an adjective or a noun. Convert the 28 adjectives into nouns by choosing the correct suffix from the list below. Don´t forget to check your answers after you finish.
	ance
cy
	ency
ility
ion
	ity
ness
th


Key:
	absorbent – absorbency
brittle – brittleness
conductive – conductance
corrosive – corrosion
delicate – delicacy
dense – density
ductile – ductility
	durable – durability
elastic – elasticity
flammable – flammability
flexible – flexibility
fluid – fluidity
fragile – fragility
hard – hardness
	insulative – insulation
malleable – malleability
permeable – permeability
plastic – plasticity
porous – porosity
protective – protection
reflective – reflectance
	resistant – resistance 
soft – softness
stiff – stiffness
strong – strength
tough – toughness
translucent – translucency
transparent – transparency



4)
Vocabulary: Material Properties
Gap-fill exercise
Fill in the gaps with the words from the drop-down list. Don´t forget to check your answers by clicking the CHECK button.
Words to fill in: bodies      brittle      cardboard      conductor      crease      cut      foil      glass      insulator      leather      not      nylon    porous      resistant      rubber      transparent      wax      wool   
	MATERIAL 
	PROPERTY
	POSSIBLE APPLICATION - WHAT CAN BE MADE OF THIS MATERIAL

	1. steel
	strong, but not ______________ to corrosion
	car _________________, bolts, structures

	2. _________
	natural, flexible
	gloves

	3. _________
	flexible
	gloves, tyres

	4. fibre_____ 
	light
	helmets, lightweight train cars

	5. _________
	artificial (man-made)
	ladies´ stockings

	6. gold
	a good electrical __________________
	rings, jewellery, teeth

	7. _________
	flammable, easy to crush
	boxes, greeting cards

	8. _________
	natural, fluffy, soft
	jumpers, sweaters, gloves

	9. ceramic
	fragile, ______________
	cups, plates, tiles, bushings

	10. plastic
	a good electrical __________________
	bags, toys, pipes

	11. glass
	fragile, brittle, ______________, impermeable
	window panes, glasses, vases

	12. _________
	impermeable, soft, low melting point
	candles

	13. paper
	easy to ______________ or tear
	books, bags

	14. foam rubber
	absorbent, ______________
	car seats, mattresses

	15. cotton
	easy to __________________, airy
	clothes, underwear

	16. aluminium
	light, durable, ductile
	cooking pots, cooking _________, plane parts

	17. titanium
	hard, expensive, ____________ corrosive
	coating for gutters, body implants



Key:
	MATERIAL 
	PROPERTY
	POSSIBLE APPLICATION - WHAT CAN BE MADE OF THIS MATERIAL

	1. steel
	strong, but not resistant to corrosion
	car bodies, bolts, structures

	2. leather
	natural, flexible
	gloves

	3. rubber
	flexible
	gloves, tyres

	4. fibreglass 
	light
	helmets, lightweight train cars

	5. nylon
	artificial (man-made)
	women´s stockings

	6. gold
	a good electrical conductor
	rings, jewellery, teeth

	7. cardboard
	flammable, easy to crush
	boxes, greeting cards

	8. wool
	natural, fluffy, soft
	jumpers, sweaters, gloves

	9. ceramic
	fragile, brittle
	cups, bushings, plates, tiles

	10. plastic
	a good electrical insulator
	bags, toys, pipes

	11. glass
	fragile, brittle, transparent, impermeable
	window panes, glasses, vases

	12. wax
	impermeable, soft, low melting point
	candles

	13. paper
	easy to cut or tear
	books, bags

	14. foam rubber
	absorbent, porous
	car seats, mattresses

	15. cotton
	easy to crease, airy
	clothes, underwear

	16. aluminium
	light, durable, ductile
	cooking pots, cooking foil, plane parts

	17. titanium
	hard, expensive, not corrosive
	coating for gutters, body implants



5)
Scanning: NASA Research
Open your coursebook (Bonamy, D. (2013). Technical English Level 4 Coursebook. Pearson Longman) to page 117. Practise your speed reading by finding answers to the following questions as quickly as possible. Do not use a dictionary.
1) What are the five properties of the fabrics used for the outer layer of spacesuits following the fire that destroyed the Apollo 1 command module? List them in the same order as they appear in the text.
2) How many astronauts died?
3) What was the most important component of the fabric used in the enhanced spacesuits?
4) What is the melting point of the fabric?
Key:
1) strong, lightweight, flexible, non-combustible, durable
2) three
3) ultrafine glass filaments (fibreglass)
4) 650 degrees Fahrenheit

6)
Brainstorming Session
Quiz
What is the function of the phrases you may hear during a brainstorming session? Are they used to invite suggestions, introduce ideas or praise contributions to the discussion? For each of the items 1 to 15, choose the correct option out of these three:
[image: \\op.msmt.cz\DavWWWRoot\SiteCollectionDocuments\OPVVV\12_Publicita\Vizuální identita OP VVV - platná loga 2014-2020\02_Logolinky\a) logolink horizontální a vertikální čj barevný\EU OP VVV MSMT logo horizont CZ.jpg]

A. [bookmark: _Hlk109652754]Inviting suggestions
B. Introducing ideas
C. Praising contributions

1) Any ideas on that?
2) Brilliant! So, it´ll be low maintenance as well as durable.
3) Good point. It has to be totally non-flammable.
4) Great idea! We don´t want the roof to burst into flames and start burning.
5) I know! Why don´t we use a fabric that would allow some of the sunlight to pass through the fabric?
6) I´ve got an idea! I´d suggest that it´s got to be lightweight.
7) Let´s focus on flammability for a minute. Any thoughts on that?
8) That´s very interesting.
9) What about the sunlight? How about choosing a fabric that would reflect sunlight?
10) What do you think?
11) Who´d like to kick off?
12) Yes, that makes sense. Good acoustics are essential.
13) Yes, that´s right. Then the building won´t need so much artificial light.
14) Yes, you´re absolutely right. The fabric must have good thermal protection.
15) You´re dead right. It needs to be durable.

Key: 
Inviting suggestions
Who´d like to kick off?
Let´s focus on flammability for a minute. Any thoughts on that?
What do you think?
Any ideas on that?

Introducing ideas
I know! Why don´t we use a fabric that would allow some of the sunlight to pass through the fabric?
What about the sunlight? How about choosing a fabric that would reflect sunlight?
I´ve got an idea! I´d suggest that it´s got to be lightweight.

Praising contributions
That´s very interesting.
Great idea! We don´t want the roof to burst into flames and start burning.
Yes, that´s right. Then the building won´t need so much artificial light.
Yes, that makes sense. Good acoustics are essential.
Yes, you´re absolutely right. The fabric must have good thermal protection.
You´re dead right. It needs to be durable.
Brilliant! So, it´ll be low maintenance as well as durable.
Good point. It has to be totally non-flammable.

7)
Vocabulary: Reactions to Suggestions and Ideas
Quiz
Choose the correct option.

1. It’ll save time.

7

a) = I agree.
b) = I disagree.

2. That’ll work.

a) = I agree.
b) = I disagree.

3. Yes, but…

a) = I agree.
b) = I disagree.

4. Exactly.

a) = I agree.
b) = I disagree.

5. That’s crazy!

a) = I agree.
b) = I disagree.

6. That’s a great idea.

a) = I agree.
b) = I disagree.

7. It’s too expensive.

a) = I agree.
b) = I disagree.

8. It’s interesting, but…

a) = I agree.
b) = I disagree.

9. Maybe, but don’t forget…

a) = I agree.
b) = I disagree.

10. Yeah! Why not?

a) = I agree.
b) = I disagree.


----------Key----------
	1. (a) 
2. (a) 
	3. (b) 
4. (a) 
	5. (b) 
6. (a) 
	7. (b) 
8. (b) 
	9. (b) 
10. (a)



8)
Listening: Carbon Nanotubes
Gap-fill exercise
Watch the video and fill in all the gaps. Then hit "Check" to check your answers.
https://www.azonano.com/nanotechnology-video-details.aspx?VidID=15

FILL IN THE GAPS: “Anything on the length scale that is smaller than a (1)_____________ nanometres or (2)_____________. Just to put that into context, if you think about the (3)_____________ of a typical human (4)_____________, it’s about a (5)_____________ times smaller.”
TRUE OR FALSE? 
Conventional microscopes are strong enough to be useful in nanotechnology research. – (6)_____________ 
AFM stands for “atomic force microscope”. – (7)_____________ 
The critical part of an AFM is the probe, which has to have the finest tip. – (8)_____________ 
ANSWER THE QUESTIONS:
What is a carbon nanotube? – A film of carbon atoms (9)_____________ up into a tube.
What is the key thing they want to achieve by the research? – To put a (10)_____________ onto the AFM tip to produce high (11)_____________ probes and to do that in large quantities at (12)_____________ cost.
What are the properties of carbon nanotubes? – Very good (13)_____________ of heat and electricity, extremely high (14)_____________, very (15)_____________ .
What are these properties used for? – For (16)_____________ polymers and producing the new generation of electronic (17)_____________, producing probes, etc.
In which devices will nanotubes be used? – For example, (18)_____________, computers and mobile phones.
TRUE OR FALSE? 
Carbon nanotubes will have impacts on our everyday lives. – (19)_____________ 
With AFM nanotube carbon tips you can analyze what feels like a completely flat surface, for example a DVD. – (20)_____________ 
ANSWER THE QUESTIONS:
What does the model at the end of the video represent? – An AMF (21)_____________ 
What is attached to the flexible beam? – A (22)_____________ 
Why does the tip move up and down? – To follow the contours of the (23)_____________ 
What is the purpose of the laser pointer? – As the (24)_____________ moves over the surface, the laser (25)_____________ the (26)_____________ so they can imagine the surface structure.
FILL IN THE GAPS: “So ideally, what we’d like to be (27)_____________ to do is to (28)_____________ something like this onto the end of the tip to give us the (29)_____________ to probe the surface structure in a lot finer (30)_____________.”

----------Key----------
Listening: Carbon Nanotubes
FILL IN THE GAPS: “Anything on the length scale that is smaller than a hundred nanometres or less. Just to put that into context, if you think about the diameter of a typical human hair, it’s about a thousand times smaller.”
TRUE OR FALSE? 
Conventional microscopes are strong enough to be useful in nanotechnology research. – False 
AFM stands for “atomic force microscope”. – True 
The critical part of an AFM is the probe, which has to have the finest tip. – True 
ANSWER THE QUESTIONS:
What is a carbon nanotube? – A film of carbon atoms folded up into a tube.
What is the key thing they want to achieve by the research? – To put a nanotube onto the AFM tip to produce high resolution probes and to do that in large quantities at low cost.
What are the properties of carbon nanotubes? – Very good conductors of heat and electricity, extremely high strength, very flexible. 
What are these properties used for? – For strengthening polymers and producing the new generation of electronic devices, producing probes, etc.
In which devices will nanotubes be used? – For example, laptops, computers and mobile phones.
TRUE OR FALSE? 
Carbon nanotubes will have impacts on our everyday lives. – True 
With AFM nanotube carbon tips you can analyze what feels like a completely flat surface, for example a DVD. – True 
ANSWER THE QUESTIONS:
What does the model at the end of the video represent? – An AMF probe. 
What is attached to the flexible beam? – A tip. 
Why does the tip move up and down? –  To follow the contours of the surface 
What is the purpose of the laser pointer? - As the lever moves over the surface, the laser records the movement so they can imagine the surface structure.
FILL IN THE GAPS: “So ideally, what we’d like to be able to do is to place something like this onto the end of the tip to give us the ability to probe the surface structure in a lot finer detail.”

9)
Reading: Nanotechnology
Gap-fill exercise
Read the text and complete all the tasks. Don´t forget to check your answers.

Nanotechnology
In order to understand the unusual world of nanotechnology, we need to get an idea of the units of measure involved. A centimeter is one-hundredth of a meter, a millimeter is one-thousandth of a meter, and a micrometer is one-millionth of a meter, but all of these are still huge compared to the nanoscale. A nanometer (nm) is one-billionth of a meter, smaller than the wavelength of visible light and a hundred-thousandth the width of a human hair. Experts sometimes disagree about what constitutes the nanoscale, but in general, you can think of nanotechnology dealing with anything measuring between 1 and 100 nm. Larger than that is the microscale, and smaller than that is the atomic scale.
Nanotechnology is rapidly becoming an interdisciplinary field. Biologists, chemists, physicists and engineers are all involved in the study of substances at the nanoscale. One of the exciting and challenging aspects of the nanoscale is the role that quantum mechanics plays in it. The rules of quantum mechanics are very different from classical physics, which means that the behavior of substances at the nanoscale can sometimes contradict common sense by behaving erratically. You can't walk up to a wall and immediately teleport to the other side of it, but at the nanoscale an electron can -- it's called electron tunneling. Substances that are insulators, meaning they can't carry an electric charge, might become semiconductors when reduced to the nanoscale. Melting points can change due to an increase in surface area. Much of nanoscience requires that you forget what you know and start learning all over again.
Currently, scientists find two nano-size structures of particular interest: nanowires and carbon nanotubes. Nanowires are wires with a very small diameter, sometimes as small as 1 nanometer. Scientists hope to use them to build tiny transistors for computer chips and other electronic devices. A carbon nanotube is a nano-size cylinder of carbon atoms. Imagine a sheet of carbon atoms, which would look like a sheet of hexagons. If you roll that sheet into a tube, you'd have a carbon nanotube. Carbon nanotube properties depend on how you roll the sheet. In other words, even though all carbon nanotubes are made of carbon, they can be very different from one another based on how you align the individual atoms. With the right arrangement of atoms, you can create a carbon nanotube that's hundreds of times stronger than steel, but six times lighter. Engineers plan to make building materials out of carbon nanotubes, particularly for things like cars and airplanes. Lighter vehicles would mean better fuel efficiency, and the added strength translates to increased passenger safety. Carbon nanotubes can also be effective semiconductors with the right arrangement of atoms. Scientists are still working on finding ways to make carbon nanotubes a realistic option for transistors in microprocessors and other electronics. 
Text (written in American English) adapted from: http://science.howstuffworks.com/nanotechnology.htm

TRUE OR FALSE?
A human hair is wider in diameter than a nanometer. (1)__________________________ 
Substances at the nanoscale are the concern of more than one scientific field. (2)__________________________ 
Substances at the nanoscale behave in a way that we are used to. (3)__________________________ 
With nanotechnology, we will be able to produce extremely strong but light materials. (4)__________________________ 
Carbon nanotubes can only be used as electrical insulators. (5)__________________________ 

ANSWER THE QUESTIONS:
What are the two nano-size structures that scientists are mainly interested in? - (6)__________________________ and carbon (7)__________________________ 
What does a carbon nanotube look like? - Like a sheet of nano-size (8)__________________________ rolled into a (9)__________________________ 
What do the nanotube properties depend on? - On the way you (10)__________________________ of hexagons, i. e. how you arrange the individual atoms.
What would the strength added to materials for the car industry lead to? - To (11)__________________________ 

FIND WORDS IN THE TEXT THAT MEAN THE FOLLOWING:
One-thousandth of a meter = A (12)__________________________ 
A scale smaller than the nanoscale = The (13)__________________________ scale.
Quickly = (14)__________________________ 
Substances that cannot carry an electric charge = (15)__________________________ 
The temperature at which a substance melts = The (16)__________________________

----------Key----------
Reading: Nanotechnology
TRUE OR FALSE?
A human hair is wider in diameter than a nanometer. True 
Substances at the nanoscale are the concern of more than one scientific field. True 
Substances at the nanoscale behave in a way that we are used to. False 
With nanotechnology, we will be able to produce extremely strong but light materials. True 
Carbon nanotubes can only be used as electrical insulators. False 

ANSWER THE QUESTIONS:
What are the two nano-size structures that scientists are mainly interested in? - Nanowires and carbon nanotubes 
What does a carbon nanotube look like? - Like a sheet of nano-size hexagons rolled into a tube 
What do the nanotube properties depend on? - On the way you roll the sheet of hexagons, i. e. how you arrange the individual atoms.
What would the strength added to materials for the car industry lead to? - To increased passenger safety 

FIND WORDS IN THE TEXT THAT MEAN THE FOLLOWING:
One-thousandth of a meter = A millimeter 
A scale smaller than the nanoscale = The atomic scale.
Quickly = rapidly 
Substances that cannot carry an electric charge = insulators 
The temperature at which a substance melts = The melting point


10)
Reading: Nanotechnology Challenges, Risks and Ethics
Gap-fill exercise
Fill in the gaps with the words from the drop-down list. Don´t forget to check your answers by pressing the CHECK button.
Phrases and words to fill in:
	a) anything we need with the click of a button
b) atoms
c) be sure that
d) bloodstream
	e) brain
f) currency
g) debate
h) evolutionary
	i) form larger structures
j) give us other abilities
k) small
l) Some doctors worry
	m) to create more powerful
n) to enhance ourselves
o) too late
p) wealthy race of modified humans


The most immediate challenge in nanotechnology is that we need to learn more about materials and their properties at the nanoscale. Universities and corporations across the world are rigorously studying how (1)___________________________________________ fit together to (2)___________________________________________. We're still learning about how quantum mechanics impacts substances at the nanoscale.

Because elements at the nanoscale behave differently than they do in their bulk form, there's a concern that some nanoparticles could be toxic. (3)___________________________________________ that the nanoparticles are so (4)___________________________________________ that they could easily cross the blood-brain barrier, a membrane that protects the (5)___________________________________________ from harmful chemicals in the (6)___________________________________________. If we plan on using nanoparticles to coat everything from our clothing to our highways, we need to (7)___________________________________________ they won't poison us.

There are some social concerns about nanotechnology too. Nanotechnology may also allow us (8)___________________________________________ weapons. Some organizations are concerned that we'll only get around to examining the ethical implications of nanotechnology in weaponry after these devices are built. They urge scientists and politicians to examine carefully all the possibilities of nanotechnology before designing increasingly powerful weapons.

If nanotechnology in medicine makes it possible for us (9)___________________________________________ physically, is that ethical? In theory, medical nanotechnology could make us smarter, stronger and (10)___________________________________________ ranging from rapid healing to night vision. Should we pursue such goals? Could we continue to call ourselves human, or would we become transhuman -- the next step on humankind's (11)___________________________________________ path? Since almost every technology starts off as very expensive, would this mean we'd create two races of people -- a (12)___________________________________________ and a poorer population of unaltered people? We don't have answers to these questions, but several organizations are urging nanoscientists to consider these implications now, before it becomes (13)___________________________________________.

Not all questions involve altering the human body -- some deal with the world of finance and economics. If molecular manufacturing becomes a reality, how will that impact the world's economy? Assuming we can build (14)___________________________________________, what happens to all the manufacturing jobs? If you can create anything using a replicator, what happens to (15)___________________________________________? Would we move to a completely electronic economy? Would we even need money? 

Whether we'll actually need to answer all of these questions is a matter of (16)___________________________________________. However, nanotechnology will definitely continue to impact us as we learn more about the enormous potential of the nanoscale.
Text adapted from: http://science.howstuffworks.com/nanotechnology.htm
----------Key----------
Reading: Nanotechnology Challenges, Risks and Ethics
The most immediate challenge in nanotechnology is that we need to learn more about materials and their properties at the nanoscale. Universities and corporations across the world are rigorously studying how atoms fit together to form larger structures. We're still learning about how quantum mechanics impacts substances at the nanoscale.
Because elements at the nanoscale behave differently than they do in their bulk form, there's a concern that some nanoparticles could be toxic. Some doctors worry that the nanoparticles are so small that they could easily cross the blood-brain barrier, a membrane that protects the brain from harmful chemicals in the bloodstream. If we plan on using nanoparticles to coat everything from our clothing to our highways, we need to be sure that they won't poison us.
There are some social concerns about nanotechnology too. Nanotechnology may also allow us to create more powerful weapons. Some organizations are concerned that we'll only get around to examining the ethical implications of nanotechnology in weaponry after these devices are built. They urge scientists and politicians to examine carefully all the possibilities of nanotechnology before designing increasingly powerful weapons.
If nanotechnology in medicine makes it possible for us to enhance ourselves physically, is that ethical? In theory, medical nanotechnology could make us smarter, stronger and give us other abilities ranging from rapid healing to night vision. Should we pursue such goals? Could we continue to call ourselves human, or would we become transhuman -- the next step on humankind's evolutionary path? Since almost every technology starts off as very expensive, would this mean we'd create two races of people -- a wealthy race of modified humans and a poorer population of unaltered people? We don't have answers to these questions, but several organizations are urging nanoscientists to consider these implications now, before it becomes too late.
Not all questions involve altering the human body -- some deal with the world of finance and economics. If molecular manufacturing becomes a reality, how will that impact the world's economy? Assuming we can build anything we need with the click of a button, what happens to all the manufacturing jobs? If you can create anything using a replicator, what happens to currency? Would we move to a completely electronic economy? Would we even need money? 
Whether we'll actually need to answer all of these questions is a matter of debate. However, nanotechnology will definitely continue to impact us as we learn more about the enormous potential of the nanoscale.
15
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