AEL6N Unit 7a: Prototypes
Printer-friendly version of exercises + key to exercises

T1
Electric Motor
Watch the video at http://www.youtube.com/watch?v=dNmMNC4qGSA and complete the following listening comprehension task as you listen.

ANSWER THE QUESTIONS: 
Where do you need to place a coil carrying a current to make the electric motor turn? - In a (1)_____________ (2)_____________ 
What is the magnetic field produced by? - By an (3)_____________ 

TRUE OR FALSE?
The field is directed from one pole to the other pole. (4)_____________ 
The coil consists of one turn of wire wound on it. (5)_____________ 

ANSWER THE QUESTION:
Why didn´t the motor turn much first? - Because the (6)_____________ of the current was (7)_____________ 

FILL IN THE GAPS:
If we want the motor to carry on (8)_____________, we’ve got to (9)_____________ the direction of the (10)_____________ once every turn. And that’s the purpose behind this (11)_____________ here. You’ll notice that it’s actually (12)_____________, so we’ve got the (13)_____________ here which is split in two and every time it (14)_____________, the (15)_____________ of the current reverses.

TRUE OR FALSE?
This is probably one of the oldest electric motors in the world. (16)_____________ 


Key: Electric Motor
ANSWER THE QUESTIONS: 
Where do you need to place a coil carrying a current to make the electric motor turn? - In a magnetic field 
What is the magnetic field produced by? - By an electromagnet 

TRUE OR FALSE?
The field is directed from one pole to the other pole. True 
The coil consists of one turn of wire wound on it. False 

ANSWER THE QUESTION:
Why didn´t the motor turn much first? - Because the direction of the current was constant 

FILL IN THE GAPS:
If we want the motor to carry on rotating, we’ve got to reverse the direction of the current once every turn. And that’s the purpose behind this commutator here. You’ll notice that it’s actually split, so we’ve got the ring here which is split in two and every time it rotates, the direction of the current reverses.

TRUE OR FALSE?
This is probably one of the oldest electric motors in the world. True

T2
Reading: New Developments in Smartphone Technology
Read about the latest developments in smartphone technology in your book (Bonamy, D. (2013). Technical English Level 4 Coursebook. Pearson Longman, p. 52). As you read, match the notes on the right to the topics on the left.

Aim of the system	point camera at object + device displays info as label superimposed on image
Components			find only static data in AR applications
User operation	phone, camera, GPS, tilt sensors, compass, wireless broadband, internet
Method			study ways to include data about people
Outdated technology	to add digital value to the real world
Recent development	device works in this way: (1) obtains data from GPS and sensors to locate object (2) retrieves data from internet to identify object (3) finds relevant data from internet to add value to object
Currently in progress	test live data in AR prototypes
Action still required	device can locate people anywhere + show info about everyone you meet
Future target			solve problem of small display

Key: Reading: New Developments in Smartphone Technology
Aim of the system		to add digital value to the real world
Components	phone, camera, GPS, tilt sensors, compass, wireless broadband, internet
User operation	point camera at object + device displays info as label superimposed on image
Method	device works in this way: (1) obtains data from GPS and sensors to locate object (2) retrieves data from internet to identify object (3) finds relevant data from internet to add value to object
Outdated technology		find only static data in AR applications
Recent development		test live data in AR prototypes
Currently in progress		study ways to include data about people
Action still required		solve problem of small display
Future target			device can locate people anywhere + show info about everyone you meet








T3
[bookmark: _Hlk76625816]Grammar: New Developments in Smartphone Technology
Gap-fill exercise
This exercise gives an overview of the most appropriate language forms to describe the functions in the first column. The column on the very right gives examples of these forms. Your task is to fill in the gaps in these examples. Sometimes you will need more than just one word per gap. Also, notice that some of the sentences are in the passive voice. If you find this task too difficult, find the sentences in the article on p. 52 in your coursebook (Bonamy, D. (2013). Technical English Level 4 Coursebook. Pearson Longman). Don´t forget to check your answers. 
Začátek formuláře
	FUNCTIONS
	LANGUAGE FORM
	EXAMPLE

	Aim of system
	the aim/objective of (noun) is to (verb)
	The aim of the system is add digital value to what people see around them.

	Components
	consist of
	The system of a camera, GPS, tilt sensors and... 

	User operation
	Present Simple
	Once the user the smartphone at a mountain, the device adds its name, height and other information to its image.

	Method
	by + verb -ing
	The system adds digital value to what people see around them by objects with relevant information from the web.

	Outdated technology
	Past Simple + time phrase
	VR was once the big new idea in ICT, but no commercial applications were discovered during the years of research.

	Recent development
	Present Perfect
	VR replaced by a new concept.

	Currently in progress
	Present Continuous
	It can determine exactly what looked at.

	Action still required
	have to/need to + verb
	More work needs be done to solve the problem.

	Future target
	Probable: Future Simple // Planned or certain based on current progress: "be going to" + verb
	In the future, it is likely that smartphones have the ability to... // Current development in the area of smartphones is very fast. Smartphones are soon have the ability to...


Konec formuláře

Key: Grammar: New Developments in Smartphone Technology
	FUNCTIONS
	LANGUAGE FORM
	EXAMPLE

	Aim of system
	the aim/objective of (noun) is to (verb)
	The aim of the system is add digital value to what people see around them.

	Components
	consist of
	The system of a camera, GPS, tilt sensors and... 

	User operation
	Present Simple
	Once the user the smartphone at a mountain, the device adds its name, height and other information to its image.

	Method
	by + verb -ing
	The system adds digital value to what people see around them by objects with relevant information from the web.

	Outdated technology
	Past Simple + time phrase
	VR was once the big new idea in ICT, but no commercial applications were discovered during the years of research.

	Recent development
	Present Perfect
	VR replaced by a new concept.

	Currently in progress
	Present Continuous
	It can determine exactly what looked at.

	Action still required
	have to/need to + verb
	More work needs be done to solve the problem.

	Future target
	Probable: Future Simple // Planned or certain based on current progress: "be going to" + verb
	In the future, it is likely that smartphones have the ability to... // Current development in the area of smartphones is very fast. Smartphones are soon have the ability to...





T4
Grammar: Basic Verb Tenses Revision
Complete the following table by choosing the correct option from this list: Don’t forget to check your answers.
	am going   
am going to study   
found   
have seen   
is calling   
	is going to rain   
visited   
will come   
will stop   
works



	VERB TENSE
	EXAMPLE
	USE

	PRESENT SIMPLE
	The Earth goes round the Sun. She __________ as an engineer. 
I like this movie.
	· repeated actions
· general truth

	PRESENT CONTINUOUS
(PROGRESSIVE)
	Listen. Someone __________ your name. 
Tomorrow I __________ to the theatre.
	· actions currently in progress
· for talking about future plans

	PRESENT PERFECT SIMPLE
	I __________ this film.
I have seen this film many times.
	· actions occurring at an unspecified time in the past (can be completed)
· actions occurring over a period of time up to the present 

	PAST SIMPLE
	She __________ NY in 2010. 
She worked for this company, but in 2010 she __________ a new job.
	· actions happening at a specified time in the past
· actions completed in the past

	FUTURE SIMPLE
	I think it is likely that banks __________  printing money. 
If you need my help, I __________ tomorrow. 
Will you open the can for me, please?
	· for actions probably happening in the future
· for expressing probability 
· for making promises/offers 
· for making polite requests

	“GOING TO” FUTURE
	In the New Year, I __________  harder. 
It __________. Look at the clouds.
	· talking about planned future 
· talking about conclusions made based on evidence





Key: Grammar: Basic Verb Tenses Revision
	VERB TENSE
	EXAMPLE
	USE

	PRESENT SIMPLE
	The Earth goes round the Sun. She works as an engineer. 
I like this movie.
	· repeated actions
· general truth

	PRESENT CONTINUOUS
(PROGRESSIVE)
	Listen. Someone is calling your name. 
Tomorrow I am going to the theatre.
	· actions currently in progress
· for talking about future plans

	PRESENT PERFECT SIMPLE
	I have seen this film.
I have seen this film many times.
	· actions occurring at an unspecified time in the past (can be completed)
· actions occurring over a period of time up to the present 

	PAST SIMPLE
	She visited NY in 2010. 
She worked for this company, but in 2010 she found a new job.
	· actions happening at a specified time in the past
· actions completed in the past

	FUTURE SIMPLE
	I think it is likely that banks will stop printing money. 
If you need my help, I will come tomorrow. 
Will you open the can for me, please?
	· for actions probably happening in the future
· for expressing probability 
· for making promises/offers 
· for making polite requests

	“GOING TO” FUTURE
	In the New Year, I am going to study harder. 
It is going to rain. Look at the clouds.
	· talking about planned future 
· talking about conclusions made based on evidence



T5
Description of AR System
Gap-fill exercise
The following text describes an AR system, following the list of functions from the previous exercise. Fill in all the gaps. You will just need one word per gap. Don´t forget to check your answers.

The aim of the system is (1)_____ add digital value to the real world, not to present an artificial reality. The system consists (2)_____ a phone, a camera, GPS, tilt sensors, a compass wireless broadband and access to the internet. This is how it (3)_____: the camera is pointed at an object, and then information is displayed as a label superimposed on the image of the object. The device works (4)_____ obtaining data from GPS and sensors to locate the object, retrieving data from the internet to identify the object, and finally finding relevant data from the internet to add value to the object. In the past, only static data (5)_____ found in augmented reality (AR) applications. But recently, live data (6)_____ been tested in AR prototypes. Currently, ways to include data about people from social websites (7)_____ being studied. However, the problem of the small display on a mobile phone still needs (8)_____ be solved. In the future, devices (9)_____ probably be able to locate people anywhere in the world and are probably (10)_____ to be able to show information about everyone you meet.

Key: Description of AR System

The aim of the system is to add digital value to the real world, not to present an artificial reality. The system consists of a phone, a camera, GPS, tilt sensors, a compass wireless broadband and access to the internet. This is how it works: the camera is pointed at an object, and then information is displayed as a label superimposed on the image of the object. The device works by obtaining data from GPS and sensors to locate the object, retrieving data from the internet to identify the object, and finally finding relevant data from the internet to add value to the object. In the past, only static data was/were found in augmented reality (AR) applications. But recently, live data has/have been tested in AR prototypes. Currently, ways to include data about people from social websites are being studied. However, the problem of the small display on a mobile phone still needs to be solved. In the future, devices will probably be able to locate people anywhere in the world and are probably going to be able to show information about everyone you meet.

T6
Description of the SixthSense Prototype
Gap-fill exercise
The following text describes the system depicted in Fig. 2 on p. 52 in the coursebook (Bonamy, D. (2013). Technical English Level 4 Coursebook. Pearson Longman). Complete the text by filling in the gaps with the correct forms of the verbs in brackets. Gaps require one, two or three words. Don´t forget to check your answers.

Although AR technology is very powerful, a new system is now (1)_______________ (develop) to overcome the limitations of smartphone screen size. This is the SixthSense AR smartphone, which (2)_______________ (aim) to project images and labels onto any type of surface. The system (3)_______________ (consist) of a camera worn around the neck, a projector, a smartphone and a set of coloured caps worn on the fingers. This is how it works: when the camera is pointed at an object and gestures are made with the coloured finger caps, relevant information about the object (4)_______________ (project) onto the surface of the object. The device works by (5)_______________ (use) GPS coordinates to locate the object, by (6)_______________ (obtain) data about the object from the internet, and by recognising the finger gestures. In the past, only static data (7)_______________ (provide) on small smartphone screens. However, recently, ways (8)_______________ (find) to provide live data and to project it outside the smartphone. At the moment, the device (9)_______________ (teach) to recognise many more finger gestures, such as a circle for a clock and the @ sign to download email. Nevertheless, more work has to be done: the size of the equipment (10)_______________ (need) to be reduced so that it can be worn as glasses. According to the researchers, in the long term, the whole world (11)_______________ (go) to be turned into an interactive screen for the smartphone. In addition, the amount of live data will no doubt be increased.

Key: Description of the SixthSense Prototype
Although AR technology is very powerful, a new system is now being developed (develop) to overcome the limitations of smartphone screen size. This is the SixthSense AR smartphone, which aims (aim) to project images and labels onto any type of surface. The system consists (consist) of a camera worn around the neck, a projector, a smartphone and a set of coloured caps worn on the fingers. This is how it works: when the camera is pointed at an object and gestures are made with the coloured finger caps, relevant information about the object is projected (project) onto the surface of the object. The device works by using (use) GPS coordinates to locate the object, by obtaining (obtain) data about the object from the internet, and by recognising the finger gestures. In the past, only static data was/were provided (provide) on small smartphone screens. However, recently, ways have been found (find) to provide live data and to project it outside the smartphone. At the moment, the device is being taught (teach) to recognise many more finger gestures, such as a circle for a clock and the @ sign to download email. Nevertheless, more work has to be done: the size of the equipment needs (need) to be reduced so that it can be worn as glasses. According to the researchers, in the long term, the whole world is going (go) to be turned into an interactive screen for the smartphone. In addition, the amount of live data will no doubt be increased.


T7
Describing an Electric Motor
Gap-fill exercise
Fill in the gaps with suitable words from the list below. Then hit "Check" to check your answers.
	attracting   
becomes   
between   
called   
causing   
	commutator   
consists   
current   
different   
direction   
	flows   
function   
loops   
makes   
multi-section   
	parts   
permanent   
placed   
replaced   
reverses   
	simple   
smooth   
stronger   
to supply   
transfers



There are several important (1)_____________ of an electric motor. An armature (2)_____________ inside the field magnet, a commutator, brushes, a drive shaft and a power supply. The (3)_____________ of an armature is to convert electromagnetic energy to rotation. The function of the brushes is (4)_____________ current to the armature. The commutator (5)_____________ the current to the armature. A drive shaft (6)_____________ rotation from the motor.
An armature, which (7)_____________ of a piece of iron with (8)_____________ of wire round it, is placed (9)_____________ the north and south poles of a stationary magnet (10)_____________ the field magnet. When electricity (11)_____________ around the armature wire, the iron (12)_____________ an electromagnet. The armature (13)_____________ the motor turn halfway because of the (14)_____________ and repelling forces between the armature and the field magnet. However, once that motion is completed, the magnetic field created by the electromagnet reverses (15)_____________ the motor to perform another half-turn motion. The reversing of the magnetic field is created by the (16)_____________ and the brushes which work together to let the (17)_____________ flow in the electromagnet and also allow the (18)_____________ of electron flow to change at the right moment.

Commercial motors are (19)_____________ in several ways from the (20)_____________ model discussed here.
 - A commercial motor has carbon brushes for good electrical contact with the commutator and also so that when the brushes wear away, they can easily be (21)_____________. 
- A commercial motor has a (22)_____________ commutator: two sections for each of several rotating coils wound in different planes. Although only one of these coils carries a current at any one time, having a lot of them makes the rotation far more (23)_____________. 
- A commercial motor uses field coils, not a (24)_____________ magnet. These coils become magnetised when a current is passed through them. Field coils give a (25)_____________, more easily shaped magnetic field than permanent magnets.

Text adapted from: www.bbc.co.uk and Glendinning: Oxford English for Electrical and Mechanical Engineering

[bookmark: _GoBack]Key: Describing an Electric Motor
There are several important parts of an electric motor. An armature placed inside the field magnet, a commutator, brushes, a drive shaft and a power supply. The function of an armature is to convert electromagnetic energy to rotation. The function of the brushes is to supply current to the armature. The commutator reverses the current to the armature. A drive shaft transfers rotation from the motor.
An armature, which consists of a piece of iron with loops of wire round it, is placed between the north and south poles of a stationary magnet called the field magnet. When electricity flows around the armature wire, the iron becomes an electromagnet. The armature makes the motor turn halfway because of the attracting and repelling forces between the armature and the field magnet. However, once that motion is completed, the magnetic field created by the electromagnet reverses causing the motor to perform another half-turn motion. The reversing of the magnetic field is created by the commutator and the brushes which work together to let the current flow in the electromagnet and also allow the direction of electron flow to change at the right moment.

Commercial motors are different in several ways from the simple model discussed here.
 - A commercial motor has carbon brushes for good electrical contact with the commutator and also so that when the brushes wear away, they can easily be replaced. 
- A commercial motor has a multi-section commutator: two sections for each of several rotating coils wound in different planes. Although only one of these coils carries a current at any one time, having a lot of them makes the rotation far more smooth. 
- A commercial motor uses field coils, not a permanent magnet. These coils become magnetised when a current is passed through them. Field coils give a stronger, more easily shaped magnetic field than permanent magnets.

Text adapted from: www.bbc.co.uk and Glendinning: Oxford English for Electrical and Mechanical Engineering
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