AEL4 Unit 8a: Electric Motors
Printer-friendly version of exercises + key to exercises

1) AEL4U8a_L_electricmotor.jcl
Listening: Electric Motor
Listening comprehension task
Watch the video and complete the tasks.

Link to the video: http://www.youtube.com/watch?v=dNmMNC4qGSA

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:
[bookmark: _GoBack]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:

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

[bookmark: _Hlk119363266]2) AEL4U8a_W_DC_Motor.jcl
How a Simple DC Motor Works
Gap-fill exercise
First, look at the diagram in your coursebook (Bonamy, D. (2011). Technical English Level 3 Coursebook. Pearson Longman, p. 65). Then complete the description of the motor technical principle below.

Words to fill in: around, axle, brushes, changes, commutator, connected, consists, convert, electromagnet, field, magnetizes, pushed
The purpose of an electric motor is to ____________ electrical current into rotational movement. It operates on the scientific principle that when electric current is passed through a wire coil, it generates a magnetic ____________ in a nearby conductor. 
The motor has a permanent magnet and an electromagnet which ____________ of a coil (made of copper wire), an armature (a solid bar made of iron and steel), steel brushes and a steel commutator. The coil, which goes ____________ the armature, is connected to a power source via the commutator and the ____________. When the current is switched on, it flows through the coil and ____________ the armature. The armature now becomes and ____________. The north pole of the armature is ____________ away by the north pole of the permanent magnet and rotates 180 degrees around the ____________ (aka a shaft). Then the south pole of the armature ____________ to the north pole, and it rotates another 180 degrees.
The brushes are ____________ to the power source. One has a positive charge and the other has a negative charge. As the armature rotates, the ____________ touches a negative brush and then a positive brush. When the commutator touches a different brush, it changes the magnetic pole of the armature. 

Key:
The purpose of an electric motor is to convert electrical current into rotational movement. It operates on the scientific principle that when electric current is passed through a wire coil, it generates a magnetic field in a nearby conductor. 
The motor has a permanent magnet and an electromagnet which consists of a coil (made of copper wire), an armature (a solid bar made of iron and steel), steel brushes and a steel commutator. The coil, which goes around the armature, is connected to a power source via the commutator and the brushes. When the current is switched on, it flows through the coil and magnetizes the armature. The armature now becomes and electromagnet. The north pole of the armature is pushed away by the north pole of the permanent magnet and rotates 180 degrees around the axle (aka a shaft). Then the south pole of the armature changes to the north pole, and it rotates another 180 degrees.
The brushes are connected to the power source. One has a positive charge and the other has a negative charge. As the armature rotates, the commutator touches a negative brush and then a positive brush. When the commutator touches a different brush, it changes the magnetic pole of the armature

3) AEL4U8a_Most_Powerful_EM.jcl
The Most Powerful Electric Motor in the World
Gap-fill exercise
Read the text and complete the gaps in the same text below in digits according to the numbers written out in CAPITAL LETTERS below.

What Is the Most Powerful Electric Motor in the World?
The most powerful electric motor in the world is a high temperature superconductor (HTS) developed by Northrop Grumman Corporation and tested by the U.S. Navy. It is the world’s first THIRTY-SIX POINT FIVE megawatt (forty-nine thousand horsepower) HTS ship propulsion motor. Its capacity surpassed the Navy’s previous test record, doubling the rating. The HTS motor performs at A HUNDRED AND TWENTY revolutions per minute and produces TWO POINT NINE million Newton-meters of torque. It weighs approximately SEVENTY-FIVE metric tons.
This motor has been developed for naval ships. The coils of wire are designed to take up less than half the space of conventional motors but carry A HUNDRED AND FIFTY times the power. As a result, ships can be not only more powerful, but more fuel-efficient and able to carry more cargo, personnel or weapons.

This massive project was funded by The Naval Sea Systems Command (NAVSEA). It was built per a contract with the Office of Naval Research. More than A HUNDRED MILLION DOLLARS in Navy funds has been invested in the development of this technology. Big power costs big bucks.
Text adapted from: https://actionelectricmotorandpump.com/2018/07/what-is-the-most-powerful-electric-motor-in-the-world/

Fill in the gaps with digits according to the text above.
The most powerful electric motor in the world is a high temperature superconductor (HTS) developed by Northrop Grumman Corporation and tested by the U.S. Navy. It is the world’s first ______________ megawatt (______________ horsepower) HTS ship propulsion motor. Its capacity surpassed the Navy’s previous test record, doubling the rating. The HTS motor performs at ______________ rpm and produces ______________ million Newton-meters of torque. It weighs approximately ______________ metric tons.

This motor has been developed for naval ships. The coils of wire are designed to take up less than half the space of conventional motors but carry ______________ times the power. As a result, ships can be not only more powerful, but more fuel-efficient and able to carry more cargo, personnel or weapons.

This massive project was funded by The Naval Sea Systems Command (NAVSEA). It was built per a contract with the Office of Naval Research. More than $______________ million in Navy funds has been invested in the development of this technology. Big power costs big bucks.

Key:
The most powerful electric motor in the world is a high temperature superconductor (HTS) developed by Northrop Grumman Corporation and tested by the U.S. Navy. It is the world’s first 36.5 megawatt (49,000 horsepower) HTS ship propulsion motor. Its capacity surpassed the Navy’s previous test record, doubling the rating. The HTS motor performs at 120 rpm and produces 2.9 million Newton-meters of torque. It weighs approximately 75 metric tons.

This motor has been developed for naval ships. The coils of wire are designed to take up less than half the space of conventional motors but carry 150 times the power. As a result, ships can be not only more powerful, but more fuel-efficient and able to carry more cargo, personnel or weapons.

This massive project was funded by The Naval Sea Systems Command (NAVSEA). It was built per a contract with the Office of Naval Research. More than $100 million in Navy funds has been invested in the development of this technology. Big power costs big bucks.

4)
AEL4U8a_Gr_digits.jcl
Overview: How to Read Out / Write Out Digits
Gap-fill exercise
Read the digits and complete all the corresponding gaps.
	TYPE OF NUMBER
	IN DIGITS
	A NUMBER WRITTEN OUT
	WHAT THE NUMBER MEANS + EXPLANATION

	Large numbers
	1,766,926,408
	One billion, seven hundred and sixty-six ____________, nine hundred and twenty-six ____________, four ____________and eight 
	the number of internet websites in June 2017

	Decimal numbers
	2.2046 lb



0.3937 in
	Two point two oh four six weight pounds 
= Two point two ____________ four six pounds


Nought point three nine three seven inches = Zero point three nine three seven inches 
= Point three nine three seven inches
	1 kg 
Unit of weight: conversion from kilograms to pounds

1 cm
Unit of length: conversion from centimetres to inches



	Money
	£12 
1p
2p
CZK30
	twelve ____________
one pence / one penny
two pence
thirty Czech ____________
	The currency sign is written before the number, but should be said after the number. However, smaller units of currency are written after the number.

	Years
	2016
2010
2008
2001
1984
1306
1300
1066
395

	Twenty sixteen
Twenty ____________
Two thousand (and) eight
Two ____________ and ____________
Nineteen eighty-four
Thirteen oh ____________
Thirteen hundred
____________ ____________
Three hundred and ninety-five 
OR three ninety-five
	· Britons voted in favor of the United Kingdom’s withdrawal from the European Union, a.k.a. Brexit
· 7.0-magnitude earthquake in Haiti
· economic recession
· the first year of the third millennium and the 21st C; 9/11 attack
· Orwell´s novel
· an unknown assassin killed 16-year-old Wenceslas III in Olomouc, meaning the male bloodline of the Premyslid Dynasty died out
· Wenceslas II of Bohemia became King of Poland
· the Battle of Hastings (Norman-French army of William, Duke of Normandy - William the Conqueror, and an English army under the Anglo-Saxon King Harold Godwinson)
· Roman empire permanently divided in A.D. 395: western empire ruled from Rome; eastern empire ruled from Constantinople



Complete the following logical series of the Hindu-Arabic numeral/numerical system, which is based on powers of ten:
One - ten - _______________, thousand - _______________ _______________ - hundred thousand, million - ten million - _______________ _______________, _______________- ten billion - hundred billion - _______________
The following is the logical series of the Hindu-Arabic numerical system showing the position of digits coming before and after the decimal point. Complete it. Notice that these words are in fact not numerals, but nouns instead, denoting the position of digits.
…thousands - _______________ - tens - ones - decimal point - _______________ - hundredths - _______________…

Key:
	TYPE OF NUMBER
	IN DIGITS
	A NUMBER WRITTEN OUT
	WHAT THE NUMBER MEANS + EXPLANATION

	Large numbers
	1,766,926,408
	One billion, seven hundred and sixty-six million, nine hundred and twenty-six thousand, four hundred and eight 
	the number of internet websites in June 2017

	Decimal numbers
	2.2046 lb



0.3937 in
	Two point two oh four six weight pounds 
= Two point two zero four six pounds


Nought point three nine three seven inches = Zero point three nine three seven inches 
= Point three nine three seven inches
	1 kg 
Unit of weight: conversion from kilograms to pounds

1 cm
Unit of length: conversion from centimetres to inches



	Money
	£12 
1p
2p
CZK30
	twelve pounds
one pence / one penny
two pence
thirty Czech crowns
	The currency sign is written before the number, but should be said after the number. However, smaller units of currency are written after the number.

	Years
	2016
2010
2008
2001
1984
1306
1300
1066
395

	Twenty sixteen
Twenty ten
Two thousand (and) eight
Two thousand and one 
Nineteen eighty-four
Thirteen oh six
Thirteen hundred
Ten sixty-six
Three hundred and ninety-five 
OR three ninety-five
	· Britons voted in favor of the United Kingdom’s withdrawal from the European Union, a.k.a. Brexit
· 7.0-magnitude earthquake in Haiti
· economic recession
· the first year of the third millennium and the 21st C; 9/11 attack
· Orwell´s novel
· an unknown assassin killed 16-year-old Wenceslas III in Olomouc, meaning the male bloodline of the Premyslid Dynasty died out
· Wenceslas II of Bohemia became King of Poland
· the Battle of Hastings (Norman-French army of William, Duke of Normandy - William the Conqueror, and an English army under the Anglo-Saxon King Harold Godwinson)
· Roman empire permanently divided in A.D. 395: western empire ruled from Rome; eastern empire ruled from Constantinople



Complete the following logical series of the Hindu-Arabic numeral/numerical system, which is based on powers of ten:
One - ten - hundred, thousand - ten thousand - hundred thousand, million - ten million - hundred million, billion - ten billion - hundred billion - trillion
The following is the logical series of the Hindu-Arabic numerical system showing the position of digits coming before and after the decimal point. Complete it. Notice that these words are in fact not numerals, but nouns instead, denoting the position of digits.
…thousands - hundreds - tens - ones - decimal point - tenths - hundredths - thousandths…

5)
AEL4U8a_Practice_Numbers.jcl
Interesting Engineering 2020 Records
Gap-fill exercise
Read the five short texts detailing the 2020 engineering records. Then answer the questions by filling in all the gaps according to the short texts. Do NOT use digits – write out all the numbers instead.
THE WORLD'S FASTEST PRODUCTION CAR
The world's fastest production car is currently the SSC Tuatara, which is designed, and manufactured by American automobile manufacturer SSC North America. Just this past October, the hypercar generated an average top speed of 316.11 mph (508 km/h), giving the Tuatara the title of the fastest production car. The SSC boasts a whopping 1750-horsepower engine, and an impressive, sleek aerodynamic body.

THE WORLD'S TALLEST BUILDING
The Burj Khalifa sits an impressive 2,716.5 feet tall (828 meters) and features more than 160 stories. As many as 12,000 workers worked on the building each day during the peak of construction, taking only six years to complete the exterior. However, the Burj Khalifa may not hold these engineering records for long. The 3,280-feet (1,000-meter) tall Jeddah Tower could overtake the Burj Khalifa in the next few years, although, its construction has stalled for now.

THE WORLD'S LONGEST BRIDGE
The Danyang–Kunshan Grand Bridge currently holds the title for the world's longest bridge. Located in China as part of the Beijing-Shanghai High-Speed Railway, the bridge spans 102.4 miles (165 kilometers). The bridge itself only took China 4 years to build, and 10,000 workers were employed in its making. They used 63,566,400 cubic feet (1,800,000 cubic meters) of concrete to create a bridge of this magnitude.

THE WORLD'S FASTEST ELECTRIC MONOWHEEL
For a portion of the COVID-19 lockdown, a Duke University Engineering team led by Anuj Thakkar spent their free time building and testing the world's fastest electric monowheel. This modern monowheel uses an 11-kW continuous and 23-kW peak electric motor to reach speeds over 70 mph (112 km/h), making it the fastest monowheel ever created.

THE WORLD'S LARGEST OPERATIONAL CARGO PLANE
The Antonov An-225 is the world's largest operational cargo plane and boasts some impressive statistics. The massive cargo plane features six massive turbofan engines and boasts a wingspan of 290 feet (88.4 meters) and a length of 275 feet (84 meters). The six enormous Ivchenko Progress D-18T turbofan engines are capable of pumping out over 23,000 kg of thrust. The Antonov An-225 is so massive that it has been called the "true monster of the skies." When empty, the plane weighs around 628,317lbs (285,000 kg).

Information from: https://interestingengineering.com/culture/15-of-the-most-interesting-engineering-world-records
1) What is the average top speed of the SSC Tuatara? 
– _______________________________________________________________ one miles per hour. 
2) How tall is the Burj Khalifa? 
– It is _____________________________________________________________________ feet tall.
3) How many stories does it have? 
– It has a ___________________________________________________________________ stories.
4) How long is the world's longest bridge? 
– It is a _________________________________________________________________ miles long.
5) How much concrete was used to build it? 
– _____________________________________________________________________________, four hundred cubic feet of concrete.
6) How many workers were working on the bridge? – About _________________________________.
7) How fast is the world's fastest electric monowheel? 
– It can reach speeds of up to a _______________________________________ kilometres per hour.
8) What is the wingspan of the world's largest operational cargo plane? 
– It´s ______________________________________________________________________ meters.
9) How heavy is the cargo plane? 
– When empty, the plane weighs around _____________________________________________________________________ ___________.

Key:
1) What is the average top speed of the SSC Tuatara? – Three hundred and sixteen point one one miles per hour. 
2) How tall is the Burj Khalifa? – It is two thousand, seven hundred and sixteen point five feet tall.
3) How many stories does it have? – It has a hundred and sixty stories.
4) How long is the world's longest bridge? – It is a hundred and two point four miles long.
5) How much concrete was used to build it? – Sixty-three million, five hundred and sixty-six thousand, four hundred cubic feet of concrete.
6) How many workers were working on the bridge? – About ten thousand.
7) How fast is the world's fastest electric monowheel? – It can reach speeds of up to a hundred and twelve kilometres per hour.
8) What is the wingspan of the world's largest operational cargo plane? – It´s eighty-eight point four meters.
9) How heavy is the cargo plane? – When empty, the plane weighs around six hundred and twenty-eight thousand, three hundred and seventeen pounds. 

[bookmark: _Hlk119458555]6) AEL4U8a_R_El_Inventions.jcl
Specialist Reading: Eight of the Most Important Electrical Inventions Ever
Gap-fill exercise
Read the short texts below and use the drop-down list to put the deleted subheadings in their original places. 
A. Global Positioning Systems were revolutionary
B. The alternating current changed everything
C. The electric motor changed many industries forever
D. The Internet has changed the world forever
E. Transistors are vital for modern life
F. Who actually invented the light bulb?
G. Who discovered DC current?
H. Who discovered electricity and which year?

1) _______________________________________________________________________
Electricity, being a natural phenomenon, was discovered rather than invented by the work of many great minds throughout history. Early work was conducted in ancient Greece and Rome by philosophers like Pliny the Elder. But it wouldn't be until the 1600s and 1700s that it was studied scientifically. The first person to coin the term "electricity" was a British scientist called William Gilbert who was studying the effects of electricity and magnetism on amber. In fact, the very word electricity is derived from Gilbert's new Latin word electricus meaning "of amber" or "like amber". But some of the most important work was conducted by Benjamin Franklin in the 18th Century.

2) _______________________________________________________________________
[bookmark: _Hlk119463167][bookmark: _Hlk119460104]Direct current, or DC for short, was first produced artificially by Alessandro Volta in the early 1800s. But it would take further study by the likes of André-Marie Ampère and Hippolyte Pixii to postulate that electrical current moved in one direction between poles. It would later be harnessed and generated in power stations in the late 1870s with significant contributions and developments being made by Thomas Edison.

3) _______________________________________________________________________
The basic principle behind the incandescent light bulb can be traced to the work of Sir Humphrey Davy over two hundred years ago. He discovered that by passing an electrical current through a thin wire, that is would heat up and give off light. But he noted that for it to be of practical use, cheap materials that could last for a long time needed to be found. Warren de La Rue developed one of the first practical bulbs in the 1830s but his choice of platinum for the filament was not commercially viable. Later in 1878, another British chemist, Joseph Swan, managed to create and publicly demonstrate a light bulb based on carbon filaments. But his filaments burned out relatively quickly and were not, therefore, commercially viable. But, in 1879, Thomas Edison, through trial and error, hit on a combination of thin carbon filament design with better vacuums that were just right. This made him the first person to solve both the scientific and commercial challenges of light bulb design.

4) _______________________________________________________________________
[bookmark: _Hlk119460563]The Internet is, hands down, one of the most important electrical inventions of all time. It has changed the world and the way we live, beyond all recognition prior to its development. The origins of the internet date back to the 1960s. Over the following decades slow, but important advancements were made, culminating in the groundbreaking work of Tim Berners-Lee in the late 1980s. Today it has grown to be practically all-encompassing, creating new industries and allowing people to connect and work anywhere in the world with an internet connection. It might well be the most important invention in data dissemination since the Gutenberg printing press.

5) _______________________________________________________________________
Alternating current, or AC, was another of the most important electrical inventions of all time. Discovered by Nikola Tesla, AC was to prove revolutionary for the way we generate and use electricity. AC proved to be safer and more efficient (over a long distance) than direct current. Alternating current enabled the mass electrification of many nations around the world and can be seen as the most important prerequisite to other inventions mentioned on this list. It also enabled things like electrical motors and transformers to become a reality. Today AC is used by millions of people around the world on a daily basis.

6) _______________________________________________________________________
[bookmark: _Hlk119460333]Transistors are another of the most important electrical inventions of all time. The first transistor was built by AT&T’s Bell Labs on December 23rd 1947, and eventually won its creators the Nobel Prize for Physics. Transistors are basically electronic switches that allow current to be turned on and off on demand. They are a crucial component of many modern electronics today. Transistors changed the face of technology across the entire planet – without them, we’d have no computers, and no smartphones. We certainly wouldn’t have any power distribution systems

7) _______________________________________________________________________
Starting out as a top-secret military project starting in the 1960s, GPS has changed the way we navigate around the planet forever. By 1995, the system became fully operational thanks primarily to three men behind the project: Roger L. Easton, Ivan A. Getting, and Bradford Parkinson. Today, GPS is a common feature of modern car dashboards and smartphones.

8) _______________________________________________________________________
Electric motors are another of the most important electronic inventions of all time. By converting electrical energy into mechanical energy, electric motors have changed the face of many industries forever. The first electric motor powerful enough to perform a task was invented in 1838 by Thomas Davenport of Vermont. Later, many other inventors, including Faraday, Henry and Tesla improved the motor concept. The electric motor proved to be so effective that it almost single-handedly replaced steam engines from factories and other major industries.

Texts adapted from: https://interestingengineering.com/innovation/here-are-9-of-the-most-important-electrical-inventions-ever

Key:
1) Who discovered electricity and which year? (H)
2) Who discovered DC current? (G)
3) Who actually invented the light bulb? (F)
4) The Internet has changed the world forever (D)
5) The alternating current changed everything (B)
6) Transistors are vital for modern life (E)
7) Global Positioning Systems were revolutionary (A)
8) The electric motor changed many industries forever (C)

7)
AEL4U8a_Gr_inventions.jcl
Inventions Check-List
Gap-fill exercise
Read the text from the previous task again and fill in all the gaps to answer some possible questions extra-terrestrials could ask and discuss before making a final decision on whether or not they should contact us. While doing this task, pay special attention to the use of correct verb tenses: the Past Simple (active and passive) and the Present Perfect (active and passive). You will need to decide which of these tenses and aspects you will use to complete the gaps.
HAVE THE HUMANS DISCOVERED ELECTRICITY? 
Yes, they have. Electricity ___________________ (know) to Ancient Greeks and Romans, but they ___________________ it (not able to use). But it ___________________ (study) scientifically since the 1700s.
And they ___________________ also ___________________ (discover) DC current. It ___________________ (discover) by Alessandro Volta in the early 1800s.
GOOD. BUT THIS IS NOT ENOUGH. HOW ABOUT THE AC CURRENT?
Yes, they know it. It ___________________ (use) since Nikola Tesla ___________________ (discover) it.
AND HAVE THEY INVENTED TRANSISTORS? 
Yes, of course. They ___________________ (use) since 1947 when the first ones ___________________ (build) by the AT&T’s Bell Labs.
AND IS THE INTERNET KNOWN TO THEM?
Yes, its origins date back to the 1960s but important advancements ___________________ (make) by Tim Berners-Lee in the late 1980s. Since then, the Internet ___________________ (use) extensively.
AND ARE THEY USING ELECTRIC MOTORS?
Yes, electric motors ___________________ (be) around since 1838 when Thomas Davenport of Vermont ___________________ (invent) the first electric motor powerful enough to perform a task.
AND FINALLY, ARE THEY ABLE TO GET ENERGY FROM THE VACUUM?
No, not yet. Although vacuum ___________________ (study) by many scientists, they ___________________ (fail) to extract energy from it.

Key:
HAVE THE HUMANS DISCOVERED ELECTRICITY? 
Yes, they have. Electricity was known (know) to Ancient Greeks and Romans, but they were not able to use it (not able to use). But it has been studied (study) scientifically since the 1700s.
And they have also discovered (discover) DC current. It was discovered (discover) by Alessandro Volta in the early 1800s.
GOOD. BUT THIS IS NOT ENOUGH. HOW ABOUT THE AC CURRENT?
Yes, they know it. It has been used (use) since Nikola Tesla discovered (discover) it.
AND HAVE THEY INVENTED TRANSISTORS? 
Yes, of course. They have been used (use) since 1947 when the first ones were built (build) by the AT&T’s Bell Labs.
AND IS THE INTERNET KNOWN TO THEM?
Yes, its origins date back to the 1960s but important advancements were made (make) by Tim Berners-Lee in the late 1980s. Since then, the Internet has been used (use) extensively.
AND ARE THEY USING ELECTRIC MOTORS?
Yes, electric motors have been (be) around since 1838 when Thomas Davenport of Vermont invented (invent) the first electric motor powerful enough to perform a task.
AND FINALLY, ARE THEY ABLE TO GET ENERGY FROM THE VACUUM?
No, not yet. Although vacuum has been studied (study) by many scientists, they have failed (fail) to extract energy from it. 

[bookmark: _Hlk119466574]8) AEL4U8a_Solving_Problems.jqz
Solving Problems
Quiz
Imagine you have some problems and you need help. One of your friends has given you advice in a form of an instruction (using an imperative mood). Your task is to respond formally using a passive voice according to this model:
My circuit breaker keeps tripping. → Find the main electrical panel and flip the switch back on. 
- But ________________. ________________, but it did not help.
- But IT HAS BEEN FLIPPED BACK ON. IT WAS FLIPPED BACK ON YESTERDAY, but it did not help.
	My computer is very slow. → Defragment the disk.
	But the disk has been defragmented. It was defragmented yesterday, but it did not help.

	 I have bought a faulty product. → Make a complaint. 
	But the complaint has been made. It was made yesterday, but it did not help.

	 I have a virus on my computer.  → Install an anti-virus program.
	But the anti-virus program has been installed. It was installed yesterday, but it did not help.

	 I’ve got the blue screen of death. → Reboot your computer.
	But the computer has been rebooted. It was rebooted yesterday, but it did not help.

	 The light bulbs in my home keep burning out. → Check their wattage.
	But the wattage has been checked. It was checked yesterday, but it did not help.

	Someone else has accessed my Gmail account. → Change your password.
	But it has been changed. It was changed yesterday, but it did not help. There was a new attack.



Key:
	 My computer is very slow. → Defragment the disk.
	But the disk has been defragmented. It was defragmented yesterday, but it did not help.

	 I have bought a faulty product. → Make a complaint. 
	But the complaint has been made. It was made yesterday, but it did not help.

	 I have a virus on my computer.  → Install an anti-virus program.
	But the anti-virus program has been installed. It was installed yesterday, but it did not help.

	 I’ve got the blue screen of death. → Reboot your computer.
	But the computer has been rebooted. It was rebooted yesterday, but it did not help.

	 The light bulbs in my home keep burning out. → Check their wattage.
	But the wattage has been checked. It was checked yesterday, but it did not help.

	Someone else has accessed my Gmail account. → Change your password.
	But it has been changed. It was changed yesterday, but it did not help. There was a new attack.



9) AEL4U8a_L_Troubleshooting_Motor.jcl
Listening: Troubleshooting an Overheated Motor
Gap-fill exercise
Watch the video and put the information in the correct order according to the video.
Video at: https://www.youtube.com/watch?v=3L00ZYpK-Cg&ab_channel=GroschoppUSA


A. Check and make sure that nothing is blocking the ventilation holes. → Has the motor been checked for blocked ventilation holes?
B. Check that the motor is properly sized for the application. → Has the size of the motor been checked?
C. Check the ambient temperature the motor is running in. → Has the ambient temperature been checked?
D. Check what duty cycle the motor is rated for. → Has the rated duty cycle of the motor been checked?
E. Check your current draw and compare it against the motor´s rating. → Has the current drawn been checked?
F. Consider the elevation the motor is operating at. → Has the elevation the motor is operating at been checked?

Key:
1) Check and make sure that nothing is blocking the ventilation holes. → Has the motor been checked for blocked ventilation holes?
2) Check the ambient temperature the motor is running in. → Has the ambient temperature been checked?
3) Check what duty cycle the motor is rated for. → Has the rated duty cycle of the motor been checked?
4) Check your current draw and compare it against the motor´s rating. → Has the current drawn been checked?
5) Consider the elevation the motor is operating at. → Has the elevation the motor is operating at been checked?
6) Check that the motor is properly sized for the application. → Has the size of the motor been checked?

10)
Writing: Describing a Manufacturing Process
Think of the same manufacturing process that you were discussing in the dialogue in Section 6 above. If you cannot recall it, here it is, but you need to put the stages of the manufacturing process in the correct order first:
1)	Optimize a prototype
2)	Prepare concept and design
3)	Write specification 
4)	Test a prototype for bugs
5)	Ship a finished product to distributors
6)	Approve a prototype
7)	Test a product for high standards of quality
8)	Elicit customer‘s needs and ideas
9)	Manufacture a product 
10)	Create first prototype

Once you have put the stages in the correct order, describe the process in at least eight sentences. In your paragraph, use the passive voice (four times the minimum) and the expressions of sequence: first, next, after that, then, finally. Submit the finished text as a Word or Open Office document via the Moodle portlet.
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