AEL5 Unit 2a: 
Printer-friendly version of exercises + key to exercises
1)
Reading: NASA Spin-Offs
Matching exercise
Read the text in your book (Bonamy, D. (2013). Technical English Level 4 Coursebook. Pearson Longman, p. 11) and match the original space technology with the uses on Earth. Don´t forget to check your answers after you complete the task.

ORIGINAL SPACE TECHNOLOGY					USES ON EARTH 
1)	A visor to protect astronauts’ eyes from the sun		Flame-resistant clothing 
2)	A fabric for protecting astronauts from fire			An airbag inflation mechanism
3)	Solar panels that provide power for a satellite		Scratch-resistant sunglasses
4)	A visor which resists cuts and scratches			UV-resistant clothing
5)	A computer program to control satellites			A landslide-prevention robot
6)	A detonator for separating space modules after launch	PV panels for solar-powered cars

----------Key----------
ORIGINAL SPACE TECHNOLOGY				USES ON EARTH
1)	A visor to protect astronauts’ eyes from the sun		UV-resistant clothing
2)	A fabric for protecting astronauts from fire			Flame-resistant clothing
3)	Solar panels that provide power for a satellite		PV panels for solar-powered cars
4)	A visor which resists cuts and scratches			Scratch-resistant sunglasses
5)	A computer program to control satellites			A landslide-prevention robot
[bookmark: _GoBack]6)	A detonator for separating space modules after launch	An airbag inflation mechanism

2)
Grammar: Passive Voice
Gap-fill exercise
Fill in the gaps in the following sentences with the correct form of the verb in brackets. Don´t forget to check your answers.
1)	A new technology (1)_________ originally (2)_________ (develop) in the 1960s to correct errors in signals from spacecraft. Now the same technology (3)_________ often (4)_________ (find) in satellite TV to improve the sound and picture quality.
2)	Bar coding (5)_________ first (6)_________ (invent) to help space agencies keep track of millions of spacecraft parts. Nowadays bar codes (7)_________ usually (8)_________ (see) on every product we buy. 
3)	Joystick controllers (9)_________ frequently (10)_________ (use) for computer games. However, they (11)_________ primarily (12)_________ (create) to allow engineers on Earth to control the Apollo Lunar Rover remotely.
4)	Smoke detectors (13)_________ originally (14)_________ (utilise) in the Earth-orbiting space station Skylab to help detect toxic vapours. Now they (15)_________ commonly (16)_________ (install) in homes and buildings to warn of fire.
Sentences from: Bonamy, D. (2013). Technical English Level 4 Coursebook. Pearson Longman, p. 10.

----------Key----------
Grammar: Passive Voice
1)	A new technology was originally developed (develop) in the 1960s to correct errors in signals from spacecraft. Now the same technology is often found (find) in satellite TV to improve the sound and picture quality.
2)	Bar coding was first invented (invent) to help space agencies keep track of millions of spacecraft parts. Nowadays bar codes are usually seen (see) on every product we buy. 
3)	Joystick controllers are frequently used (use) for computer games. However, they were primarily created (create) to allow engineers on Earth to control the Apollo Lunar Rover remotely.
4)	Smoke detectors were originally utilised (utilise) in the Earth-orbiting space station Skylab to help detect toxic vapours. Now they are commonly installed (install) in homes and buildings to warn of fire.
Sentences from: Bonamy, D. (2013). Technical English Level 4 Coursebook. Pearson Longman, p. 10.

3)
Grammar: Passive or Active Voice?
Gap-fill exercise.
The active or passive voice? Put the verbs in brackets in the correct form to fill in the gaps. Check your answers once you complete the task.
The camera (1)___________ with a flash. (equip)
The data (2)___________ into groups based on similar features. (divide)
The data (3)___________ to the mainframe computer for futher processing. (send)
The microprocessor (4)___________ the speed of the vehicle. (calculate)
The money (5)___________ electronically (6)___________ from my account to your account. (transfer)
The price (7)___________ on a paper receipt. (print)
The radar (8)___________ a beam of radio waves. (send out)
The scanner (9)___________ the barcode into electrical pulses. (convert)
----------Key----------
Grammar: Passive or Active Voice?
The camera is equipped with a flash. (equip)
The data is divided into groups based on similar features. (divide)
The data is sent to the mainframe computer for futher processing. (send)
The microprocessor calculates the speed of the vehicle. (calculate)
The money is electronically transferred from my account to your account. (transfer)
The price is printed on a paper receipt. (print)
The radar sends out a beam of radio waves. (send out)
The scanner converts the barcode into electrical pulses. (convert)


4)
Grammar: Passive Voice Conversion
Gap-fill exercise.
Make the active sentences passive – convert them into the passive form. Hit the "?" button if you need a clue. Don´t forget to check your answers.
Be careful, the police often install speed trap units in this area. 
- Be careful, (1)_________________________________ often (2)_________________________________ in this area.
If the speed is too high, a camera takes a picture of the vehicle. 
- If the speed is too high, (3)_________________________________.
The system records the time the vehicle passes. 
- (4)_________________________________ the vehicle passes (5)_________________________________.
The system identifies each vehicle by its number plate. 
- (6)_________________________________ by its number plate.
The microprocessor calculates the time. 
- (7)_________________________________ the microprocessor.
The scanner converts the barcode into electrical pulses. 
- (8)_________________________________ into electrical pulses.
We usually reject such offers. 
- (9)_________________________________ usually (10)_________________________________.
We usually transfer the money electronically. 
- (11)_________________________________ usually (12)_________________________________ electronically.
They often send the data to the mainframe computer for further processing. 
- (13)_________________________________ often (14)_________________________________ to the mainframe computer for further processing.
We divide the data into groups. 
- (15)_________________________________ into groups.

----------Key----------
Grammar: Passive Voice Conversion
Be careful, the police often install speed trap units in this area. 
- Be careful, speed trap units are often installed in this area.
If the speed is too high, a camera takes a picture of the vehicle. 
- If the speed is too high, a picture of the vehicle is taken.
The system records the time the vehicle passes. 
- The time the vehicle passes is recorded.
The system identifies each vehicle by its number plate. 
- Each vehicle is identified by its number plate.
The microprocessor calculates the time. 
- The time is calculated by the microprocessor.
The scanner converts the barcode into electrical pulses. 
- The barcode is converted into electrical pulses.
We usually reject such offers. 
- Such offers are usually rejected.
We usually transfer the money electronically. 
- The money is usually transferred electronically.
They often send the data to the mainframe computer for further processing. 
- The data is often sent to the mainframe computer for further processing.
We divide the data into groups. 
- The data is divided into groups.


5)
Listening: NASA Spin-Off Technologies
Gap-fill exercise
Watch the video and complete the notes in the table below. You will need one word per gap. Don´t forget to check your answers.
	NASA DISCOVERIES
	ORIGINAL PURPOSE
	CONSUMER PRODUCTS

	1. Translucent polycrystalline alumina (TPA)
	To the antenna of missile trackers
	Invisible/clear 

	2. coating for helmet visors
	To shield astronauts from damages and scratches
	-resistant glasses, sunglasses, faces and computer screens

	3. Microalgae 
	To provide oxygen and fatty known as DHA and ARA
	Nutritional supplements added to baby food and infant formulas to baby food

	4. Technology for measuring 
	To measure temperature of 
	IR aural/ear 

	5. Memory aka temperfoam
	To improve the safety of cushions
	Memory foam , helmets, seats, and prosthetic 

	6. lunar drills
	To rock and soil from deep under the moon´s surface 
	Battery- drills, shrub trimmers, and vacuum cleaners

	7. Carving grooves in the concrete of 
	To make wet and slippery surfaces less dangerous for 
	and road safety grooving to reduce skidding and extra water; 
also in: swimming , animal pens, and parking 

	8. Adjustable smoke detector with different levels of 
	To decrease the occurrence of alarms
	Consumer detectors



(https://www.youtube.com/watch?v=EBNwlC75uIo&ab_channel=WatchMojo.com)






Key:
	NASA DISCOVERIES
	ORIGINAL PURPOSE
	CONSUMER PRODUCTS

	1. Translucent polycrystalline alumina (TPA)
	To the antenna of missile trackers
	Invisible/clear 

	2. coating for helmet visors
	To shield astronauts from damages and scratches
	-resistant glasses, sunglasses, faces and computer screens

	3. Microalgae 
	To provide oxygen and fatty known as DHA and ARA
	Nutritional supplements added to baby food and infant formulas to baby food

	4. Technology for measuring 
	To measure temperature of 
	IR aural/ear 

	5. Memory aka temperfoam
	To improve the safety of cushions
	Memory foam , helmets, seats, and prosthetic 

	6. lunar drills
	To rock and soil from deep under the moon´s surface 
	Battery- drills, shrub trimmers, and vacuum cleaners

	7. Carving grooves in the concrete of 
	To make wet and slippery surfaces less dangerous for 
	and road safety grooving to reduce skidding and extra water; 
also in: swimming , animal pens, and parking 

	8. Adjustable smoke detector with different levels of 
	To decrease the occurrence of alarms
	Consumer detectors









6)
Reading: NASA´s Latest Spin-Offs
Quiz
Read the text on the left and answer all the questions on the right.

Fiber-Optic “Nerves” Enable Sensitive Surgery Tools
Published in 2020
Can you make a robot feel? That was the question posed to Johnson Space Center engineer Toby Martin. It wasn’t a heart that NASA wanted to give its Robonaut, though—it was tactile sensing for the robot’s hands. “It didn’t have an autonomous grasping capability,” Martin says of the first version of NASA’s robot astronaut. As control systems specialist, he was tasked in 2004 with looking for a way to give it that ability. “First we had to figure out how to sense when it’s grasping something,” he says. “We wanted the hand to be able to grab an object and adjust finger forces and positions and tensions to pick up irregular objects.”
At least one company that responded to Martin’s request for proposals, Intelligent Fiber Optic Systems (IFOS) Corporation, was no stranger to NASA. The company had proposed developing “smart surfaces” for aerospace materials and other applications by creating what IFOS calls “optical nerves.” These are optical fibers with reflective micro-structures called fiber gratings imprinted within their cores at intervals. A device known as an optical interrogator sends light along the fiber, and each grating reflects back a particular wavelength signature, which changes slightly if there are changes to strain or temperature.
“If you stretch a grating, the wavelength that comes back becomes longer, proportional to the strain,” a phenomenon known as red shift, explains Richard Black, chief scientist at IFOS. “If the grating is compressed, there’s a proportional blue shift.” Similarly, a rise in temperature causes red shift, while a drop leads to blue shift. The IFOS interrogator can detect changes in wavelength on the order of picometers to femtometers, the infinitesimal unit used to measure atoms, which it uses to determine strain or temperature change.
With a series of fibers attached to or embedded in a surface, each with several fiber grating sensors along its length, the interrogator can monitor strain and temperature across the entire surface, a capability that has a multitude of possible applications across many fields. For Robonaut’s hand, the company proposed that its technology could determine the position of each finger in real time by measuring the strain that comes with bending, and if it took readings fast enough, it could even detect vibrations and textures.
IFOS has since found a multitude of possible medical applications for its fiber-sensing technology. Shortly after the Robonaut project, Intuitive Surgical Inc. acquired one of IFOS’ fiber-optic sensor systems to investigate its use on surgical robots. A few years later, IFOS produced several instrumented grasper assemblies with haptic sensing for a medical application Samsung was evaluating. 
Closer to commercialization are instrumented biopsy needles that surgeons can use in conjunction with both MRI and ultrasound machines. Stanford has been collaborating with IFOS through its engineering and medical schools to evaluate and test the technology on animals in the MRI environment.
“Tools used in real-time MRI-guided surgery—where the surgeon is either reaching into the MRI machine or working remotely from a control room—must not react to magnets or use electricity,” Martin says. “Optical-fiber sensors are ideal for the sort of sensing we’re doing.” But such a needle is almost invisible in the MRI image. “We came up with a way to measure the shape of a biopsy needle in real time, down to the tip of the needle, and superimpose the precise shape over the blurry artifacts from an MRI,” he says. This lets surgeons see what they’re doing. The tool can also measure forces on the tip, which relate to tissue hardness. This provides another clue for surgeons, as tumors are typically harder than the surrounding tissue. The team is working on providing haptic feedback, such as a joystick for remote surgery that vibrates according to strain on the needle.
In another project, the company is building on its robotic-hand experience to work with the NIH and George Mason University to develop a robotic prosthetic hand that combines IFOS’ fiber-optic sensors with ultrasonic imaging technology that senses the activation of finger-specific muscles in the forearm. This lets the user control the fingers with high precision.
More recent NASA work will also likely lead to commercial applications in medicine and beyond. IFOS and Stanford are collaboratively developing specialized photonic integrated circuits (PICs), in this case for a “lab-on-a-chip” device to monitor concentrations of biochemicals such as protein and creatinine in animals and humans, including astronauts. The technology is similar to electronic integrated circuits, with a light source and various optical tools densely interconnected within a chip smaller than a fingernail. “It’s like a miniaturized, specialized photonic computing device or signal processor,” says Martin. “And it works at the speed of light.” 
Text adapted from: https://spinoff.nasa.gov/Spinoff2020/hm_4.html

1. In this particular NASA project, engineers wanted to allow their Robonaut to sense its heart. 
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a) True.
b) False.

2. To provide a robot with an autonomous grasping capability, it is necessary to equip it with tactile sensing. 

a) True.
b) False.

3. Tactile sensing should have helped the Robonaut to adjust finger forces and positions to be able to pick up various objects. 

a) True.
b) False.

4. In this project, NASA collaborated with Samsung. 

a) True.
b) False.

5. What are the reflective micro-structures imprinted within the cores of optical fibers called? 
- Fiber ______.
6. What is the function of an interrogator? - To ______ ______ ______  the fiber.
7. What is the function of the grating? - To reflect light back in the form of a ______ ______ ______.
8. The wavelength signature sent back by the grating is always the same. 

a) True.
b) False.

9. If a grating is stretched, the wavelength reflected back is shorter. 

a) True.
b) False.

10. The wavelength is directly proportional to a change in temperature. 

a) True.
b) False.

11. The interrogator is very sensitive  ̶  able to detect very tiny changes in wavelength. 

a) True.
b) False.

12. To monitor strain and temperature across the entire surface, just one fiber grating sensor is needed. 

a) True.
b) False.

13. The fiber-sensing technology by IFOS will perhaps be able to determine the position of all the Robonaut´s fingers separately. 

a) True.
b) False.


14. The fiber-sensing technology has already been tested in medical applications where haptic feedback is needed, especially on surgical robots.

a) True.
b) False.

15. What university collaborated on testing the fiber-sensing technology used in biopsy needles in the MRI environment? - Engineering and medical schools of ______ University.

16. Tools in real-time MRI-guided surgery must not be electric and must not get magnetized. 

a) True.
b) False.

17. The fiber-sensing technology makes it possible to measure the shape of a biopsy needle and to superimpose the precise shape over the image from an MRI, so that surgeons can see what they are doing.

a) True.
b) False.

18. The fiber-sensing technology will make it possible to measure forces on the tip of the biopsy needle, so that a surgeon is provided with haptic feedback. 

a) True.
b) False.

19. Tumors are usually softer than the surrounding tissue. 

a) True.
b) False.

20. When combined with ultrasonic imaging technology, fiber-optic sensors can help the disabled to control fingers of a robotic prosthetic hand.

a) True.
b) False.

21. The IFOS technology will be applied in photonic integrated circuits used to monitor concentrations of biochemical in humans. 

a) True.
b) False.

22. What will electronic integrated circuits be replaced with in the future “lab-on-a-chip” device? 
- With a ______ ______ and various optical tools.

a) light source
b) source of light

23. How big will the future “lab-on-a-chip” device be? - Smaller than a ______.

----------Key----------
	1. (b) 
2. (a) 
3. (a) 
4. (b) 
5. gratings
6. send light along

	7. particular wavelength signature
8. (b) 
9. (b) 
10. (a) 
11. (a) 
12. (b) 
	13. (a) 
14. (a)
15. Stanford
16. (a) 
17. (a) 
18. (a) 

	19. (b) 
20. (a) 
21. (a) 
22. (a) (b) 
23. fingernail




7)
Grammar: Used to, used for
Quiz
Choose the right word to fill in the gaps in the sentences.

1. In the military, laser beams are ____ to identify targets.

use
used
using

2. Laser beams can be used ____ heat material.

for
on
to

3. Laser beams can be ____ melt material.

used for
used on
used to

4. Laser beams can be used ____ material.

to vaporize
to vaporizing
vaporize

5. Laser beams can be used for ____ diamonds.

drill
drilling
to drill

6. Laser beams can be used ____ cutting complex shapes.

for
on
to

7. Laser beams can be ____ hardening aircraft engine turbine blades.

to
used for
used to

8. Laser beams can be ____ measure structures.

for
used for
used to

9. Laser beams are used to ____ information.

carried
carry
carrying

10. Lasers are used ____ read compact disks.

for
on
to


----------Key----------
	1. used
2. to

	3. used to
4. to vaporize
	5. drilling
6. for
	7. used for
8. used to

	9. carry
10. to







8)
By, during, via, when, for, in, of, or to?
Choose the correct option from the list to complete the sentences. 
1) Lasers are used _____ laser printers _____ printing out documents.
2) Lasers are used _____ transmit information _____ fibre-optic systems.
3) Lasers can be used _____ nuclear weapons testing.
4) Lasers can deliver laser energy very precisely, which is used _____ removing tissue surgically. This is used _____ cosmetic purposes or _____ medicine _____ correct poor vision, for example.
5) Lasers are able _____ cut materials very precisely. They are also good _____ inscribing precise patterns, which is often used in arts.
6) Lasers are used _____ inertial-confinement fusion research _____ see if electrical energy can be produced in nuclear fusion reactors.
7) Lasers have a variety _____ applications. The most widespread use _____ lasers is _____ the transmission and processing of information, for example, _____ scanners and bar code readers.
8) Lasers are an integral part _____ optical storage devices; for example, we can find them _____ DVD or CD players.
9) Precise delivery of laser energy is an important tool _____ industrial manufacturing, where lasers are commonly used _____ cutting and boring materials.
10) _____ the military, lasers can be used _____ nuclear weapons testing and missile defence.
11) Lasers are used _____ the military _____ range finding, target identification and illumination for weapons delivery. For instance, a pulsed laser radar can measure distance _____ timing how long it takes a laser pulse _____ bounce back from a distant object.
12) Surveyors and construction workers use laser beams _____ draw straight lines through the air.
13) One of the many functions _____ a laser is _____ bore materials.
Sentences adapted from: Adamcová, E. & Hamarová, J. (2013). English for Electrical Engineers 5. Plzeň: UJP, p. 30.

Key:
1) Lasers are used in laser printers for printing out documents.
2) Lasers are used to transmit information via fibre-optic systems.
3) Lasers can be used during/for/in nuclear weapons testing.
4) Lasers can deliver laser energy very precisely, which is used when removing tissue surgically. This is used for cosmetic purposes or in medicine to correct poor vision, for example.
5) Lasers are able to cut materials very precisely. They are also good for inscribing precise patterns, which is often used in arts.
6) Lasers are used in inertial-confinement fusion research to see if electrical energy can be produced in nuclear fusion reactors.
7) Lasers have a variety of applications. The most widespread use of lasers is in/for the transmission and processing of information, for example, in scanners and bar code readers.
8) Lasers are an integral part of optical storage devices; for example, we can find them in DVD or CD players.
9) Precise delivery of laser energy is an important tool in industrial manufacturing, where lasers are commonly used for cutting and boring materials.
10) In the military, lasers can be used for nuclear weapons testing and missile defence.
11) Lasers are used by the military for range finding, target identification and illumination for weapons delivery. For instance, a pulsed laser radar can measure distance by timing how long it takes a laser pulse to bounce back from a distant object.
12) Surveyors and construction workers use laser beams to draw straight lines through the air.
13) One of the many functions of a laser is to bore materials.
Sentences adapted from: Adamcová, E. & Hamarová, J. (2013). English for Electrical Engineers 5. Plzeň: UJP, p. 30.

9)
Grammar Overview: Describing a Function
What are lasers used for? What is their function? Complete the following grammar overview with a correct word from this list:
by, during, for, in, of, to 
You will have to use some of these words more than once.
1) Lasers are used _____ cut materials.				(_____ + infinitive)
2) Lasers are used _____ cutting materials.				(_____ + -ing form/gerund)
3) Lasers are _____ cutting materials.
4) The function of a laser is _____ cut materials.
5) Cutting materials is one of the many functions _____ a laser.	(_____ + the second case)
6) Lasers are used _____ bar code readers.				(_____ + a device)
7) Lasers are used _____ cashiers _____ read bar codes.		(_____ + an agent; to + a purpose clause)
8) Lasers are used _____ some surgeries _____ a precise removal of tissue, for example, _____ eye surgery. 								(_____ + a noun phrase) 
(_____ + an activity)
Key:
1) Lasers are used to cut materials.					(to + infinitive)
2) Lasers are used for cutting materials.				(for + -ing form/gerund)
3) Lasers are for cutting materials.
4) The function of a laser is to cut materials.
5) Cutting materials is one of the many functions of a laser.	(of + the second case)
6) Lasers are used in bar code readers.				(in + a device)
7) Lasers are used by cashiers to read bar codes.		(by + an agent; to + a purpose clause)
8) Lasers are used during some surgeries for a precise removal of tissue, for example, in/during eye surgery. 								(for + a noun phrase) 
(during/in + an activity)

10)
Grammar: Past Passive
Gap-fill exercise
Active or Passive? Fill in the gaps with the correct form of the verbs in brackets. Don´t forget to check your answers.
1.	In 1973, a General Motors research team (1)_______________ (invent) the first car safety air bags, which (2)_______________ first (3)_______________ (offer) in the 1973 model Chevrolet as an option.
2.	The first mass-produced and widely used metal foil (4)_______________ (make) from tin. Tin foil (5)_______________ (replace) by aluminum foil in 1910. Charles Martin Hall (6)_______________ (discover) the electrolytic method of producing aluminum cheaply and (7)_______________ (bring) the metal into wide commercial use.
3.	The first rubber balloons (8)_______________ (make) in 1824 by Professor Michael Faraday for use in his experiments with hydrogen.
4.	The first patents for bar codes (9)_______________ (issue) to Joseph Woodland and Bernard Silver on October 7, 1952.
5.	The Barbie doll (10)_______________ (invent) in 1959 by Ruth Handler.
6.	Apparently, beer (11)_______________ the first alcoholic beverage (12)_______________ (know) to civilization.
7.	Brushes (13)_______________ (use) as early as 2,500,000 years ago.
8.	In 1882, the first Christmas tree (14)_______________ (light) by the use of electricity.
9.	The wire coat hanger (15)_______________ (inspire) by a clothes hook patented in 1869, by O. A. North of New Britain, Connecticut.
10.	The first home security system (16)_______________ (patent) on December 2, 1969.
11.	In 1924, the Kleenex brand of facial tissue (17)_______________ first (18)_______________ (introduce).
12.	The first patent for a "machine for mowing lawns" (19)_______________ (grant) to Edwin Beard Budding on August 31, 1830.
13.	The integrated circuit (20)_______________ (co-invent) by Jack Kilby and Robert Noyce.
14.	Penicillin (21)_______________ (discover) by Alexander Fleming.
15.	The first respirator (22)_______________ (call) the "iron lung". It was invented by Philip Drinker and Louis Agassiz Shaw in 1927.
16.	Soap making (23)_______________ (know) as early as 2800 B.C., but in the synthetic detergent industry it is not as easy to pinpoint exactly when the first detergents were invented.
17.	Not much is known about the origin of soccer; however, football and ball kicking games (24)_______________ (play) by the ancient Greeks and Romans.
18.	In 1986, Alex Müller and Johannes Bednorz (25)_______________ (patent) the first high-temperature superconductor.
19.	The first thermometers (26)_______________ (call) thermoscopes. In 1724, Gabriel Fahrenheit invented the first mercury thermometer, the modern thermometer.
(sentences adapted from: http://inventors.about.com/od/astartinventions/a/FamousInvention.htm)

----------Key----------
Grammar: Past Passive
1.	In 1973, a General Motors research team invented (invent) the first car safety air bags, which were first offered (offer) in the 1973 model Chevrolet as an option.
2.	The first mass-produced and widely used metal foil was made (make) from tin. Tin foil was replaced (replace) by aluminum foil in 1910. Charles Martin Hall discovered (discover) the electrolytic method of producing aluminum cheaply and brought (bring) the metal into wide commercial use.
3.	The first rubber balloons were made (make) in 1824 by Professor Michael Faraday for use in his experiments with hydrogen.
4.	The first patents for bar codes were issued (issue) to Joseph Woodland and Bernard Silver on October 7, 1952.
5.	The Barbie doll was invented (invent) in 1959 by Ruth Handler.
6.	Apparently, beer was the first alcoholic beverage known (know) to civilization.
7.	Brushes were used (use) as early as 2,500,000 years ago.
8.	In 1882, the first Christmas tree was lighted/lit (light) by the use of electricity.
9.	The wire coat hanger was inspired (inspire) by a clothes hook patented in 1869, by O. A. North of New Britain, Connecticut.
10.	The first home security system was patented (patent) on December 2, 1969.
11.	In 1924, the Kleenex brand of facial tissue was first introduced (introduce).
12.	The first patent for a "machine for mowing lawns" was granted (grant) to Edwin Beard Budding on August 31, 1830.
13.	The integrated circuit was co-invented (co-invent) by Jack Kilby and Robert Noyce.
14.	Penicillin was discovered (discover) by Alexander Fleming.
15.	The first respirator was called (call) the "iron lung". It was invented by Philip Drinker and Louis Agassiz Shaw in 1927.
16.	Soap making was known (know) as early as 2800 B.C., but in the synthetic detergent industry it is not as easy to pinpoint exactly when the first detergents were invented.
17.	Not much is known about the origin of soccer; however, football and ball kicking games were played (play) by the ancient Greeks and Romans.
18.	In 1986, Alex Müller and Johannes Bednorz patented (patent) the first high-temperature superconductor.
19.	The first thermometers were called (call) thermoscopes. In 1724, Gabriel Fahrenheit invented the first mercury thermometer, the modern thermometer.
(sentences adapted from: http://inventors.about.com/od/astartinventions/a/FamousInvention.htm)



11)
Grammar: Past Passive Questions
Gap-fill exercise
Fill in all the gaps in the questions. The questions ask about the CAPITALIZED parts of the affirmative sentences. Don´t forget to check your answers after you complete the task.

The first real knit socks were discovered IN EGYPTIAN GRAVES IN ANTINOE.
- (1)___________________ the first real knit socks (2)___________________?
THE ORIGINAL LIQUID SOAP was introduced in 1980.
- (3)___________________ in 1980?
The bikini was invented in 1946 and named after THE BIKINI ATOLL IN THE MARSHALL ISLANDS, the site of the first atomic bomb testing. 
- (4)___________________ the bikini (5)___________________?
The barometer was invented by EVANGELISTA TORRICELLI in 1643.
- (6)___________________ the barometer? Or: (7)___________________ the barometer (8)___________________ by?
The first home security system was patented ON DECEMBER 2, 1969.
- (9)___________________ the first home security system (10)___________________?
Sentences adapted from: http://inventors.about.com/od/astartinventions/a/FamousInvention.htm

----------Key----------
Grammar: Past Passive Questions
The first real knit socks were discovered IN EGYPTIAN GRAVES IN ANTINOE.
- Where were the first real knit socks discovered?
THE ORIGINAL LIQUID SOAP was introduced in 1980.
- What was introduced in 1980?
The bikini was invented in 1946 and named after THE BIKINI ATOLL IN THE MARSHALL ISLANDS, the site of the first atomic bomb testing.
- What was the bikini named after?
The barometer was invented by EVANGELISTA TORRICELLI in 1643.
- Who invented the barometer? Or: Who was the barometer invented by?
The first home security system was patented ON DECEMBER 2, 1969.
- When was the first home security system patented?
Sentences adapted from: http://inventors.about.com/od/astartinventions/a/FamousInvention.htm
12)
Translation: Passive Voice
Gap-fill exercise
Fill in all the gaps in the translation. You will need to use the passive voice in various tenses. Do NOT use contractions (the exercise will not work then). Don´t forget to check your answers after you complete all the gaps.
Tato kniha je vytištěna na recyklovaném papíře. - This book (1)_____________________ on recycled paper. 
“Tichá noc” se zpívá v mnoha jazycích. - Silent Night (2)_____________________ in many (3)_____________________. 
Přesné datum požáru není známo. - The exact date (4)_____________________ the fire (5)_____________________. 
Na co se to používá?-  (6)_____________________ it (7)_____________________? 
Náš dům byl postaven v roce 1907. - Our house (8)_____________________ in 1907. 
Tato univerzita byla založena v roce 1348. - This university (9)_____________________ in 1348. 
Nebyli pozváni. - They (10)_____________________. 
Vše vám bude vysvětleno zítra. - Everything (11)_____________________ to you tomorrow. 
Takové chování nebude tolerováno. - Such behaviour (12)_____________________. 
Sentences from: Peters, S. & Gráf, T. (1998). Cvičebnice anglické gramatiky. Praha: Polyglot. 

----------Key----------
Translation: Passive Voice
Tato kniha je vytištěna na recyklovaném papíře. - This book is printed on recycled paper. 
“Tichá noc” se zpívá v mnoha jazycích. - Silent Night is sung in many languages. 
Přesné datum požáru není známo. - The exact date of the fire is not known. 
Na co se to používá?-  What is it used for? 
Náš dům byl postaven v roce 1907. - Our house was built in 1907. 
Tato univerzita byla založena v roce 1348. - This university was founded in 1348. 
Nebyli pozváni. - They were not invited. 
Vše vám bude vysvětleno zítra. - Everything will be explained to you tomorrow. 
Takové chování nebude tolerováno. - Such behaviour will not be tolerated.
Sentences from: Peters, S. & Gráf, T. (1998). Cvičebnice anglické gramatiky. Praha: Polyglot. 


13)
Glass Recycling
Gap-fill exercise
Fill in the gaps with appropriate words from the drop-down list. Then press "Check" to check your answers.
   “closing the loop.” - ingredients are heated to - is mixed and melted  - other glass containers -  molten -   
it can be recycled again and again without any loss of quality -  pressed and blown into molds  -   until - The story begins 

Glass containers are almost always recycled into (1)______________________________________________________________. A recycled glass container is just as strong as one made from virgin material, and (2)______________________________________________________________. This makes glass recycling one of the best examples of (3)______________________________________________________________ 
(4)______________________________________________________________ when the bottles and jars recycled by people are taken to a glass recycler by a collection company. First, sand (5)______________________________________________________________ with soda ash, limestone and recycled glass, known as cullet. Once mixed, these (6)______________________________________________________________ about 2,700 degrees F (7)______________________________________________________________ they melt into a soft liquid. The (8)______________________________________________________________ glass is then (9)______________________________________________________________ where it is formed into bottles and jars.
Sentences from: https://environmentengineering.blogspot.com/2008/07/glass-recycling-effective-way-to-save.html

----------Key----------
Glass Recycling
Glass containers are almost always recycled into other glass containers. A recycled glass container is just as strong as one made from virgin material, and it can be recycled again and again without any loss of quality. This makes glass recycling one of the best examples of “closing the loop.” 
The story begins when the bottles and jars recycled by people are taken to a glass recycler by a collection company. First, sand is mixed and melted with soda ash, limestone and recycled glass, known as cullet. Once mixed, these ingredients are heated to about 2,700 degrees F until they melt into a soft liquid. The molten glass is then pressed and blown into molds where it is formed into bottles and jars.
Sentences from: https://environmentengineering.blogspot.com/2008/07/glass-recycling-effective-way-to-save.html



14)
Car Recycling
Gap-fill exercise
In order to complete all the gaps below, you need to choose correct words from this list: 
bury, crush, cut, deactivate, dismantle, drain, keep, leave, pull out, recycle, remove, sell, separate, sort, use. 
However, you need to use them in the passive voice. Don´t forget to check your answers.

First, the airbags (1)_______________ so that they can’t blow up by accident.
Then all the fluids (2)_______________ out of the car. They are recycled.
After that, the car (3)_______________, piece by piece. The battery, wheels, engine and windows (4)_______________. All the cables (5)_______________. The parts that are in good working order (6)_______________. The rest (7)_______________ out for recycling. All the different materials (8)_______________. Most of the plastic parts (9)_______________. Windows are expensive to recycle; therefore, they are sold to the construction industry and they (10)_______________ to build roads.
The car body (11)_______________ and then taken to the shredder. After it (12)_______________ into small pieces, it can be melted and used again.
The little mixture of textiles, paint, rust and rubber that (13)_______________ (14)_______________ in the ground. Finally, the tyres (15)_______________ to the cement industry.
From: Hollet, V. (2005). Tech Talk Pre-Intermediate Student´s Book. Oxford: OUP.

----------Key----------

Car Recycling

First, the airbags are deactivated so that they can’t blow up by accident.
Then all the fluids are drained out of the car. They are recycled.
After that, the car is dismantled, piece by piece. The battery, wheels, engine and windows are removed. All the cables are pulled out. The parts that are in good working order are kept. The rest is sorted out for recycling. All the different materials are separated. Most of the plastic parts are recycled. Windows are expensive to recycle; therefore, they are sold to the construction industry and they are used to build roads.
The car body is crushed and then taken to the shredder. After it is cut into small pieces, it can be melted and used again.
The little mixture of textiles, paint, rust and rubber that is left is buried in the ground. Finally, the tyres are sold to the cement industry.
From: Hollet, V. (2005). Tech Talk Pre-Intermediate Student´s Book. Oxford: OUP.
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