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              One of the most amazing machines 


“The Sun is the only safe nuclear reactor, situated as it is  
  some ninety-three million miles away”
                                                                                                                                 Stephanie Mills
            Module 3 
            Lesson 3

            Look at this photo. Can you guess what it is? 
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1 Answer these questions.
 * Is nuclear energy clean?

 * What element is used in nuclear reactors for energy?

 * What is radiation?

 * Is the fuel used in nuclear facilities efficient? 
2 Work in pairs. Look at these sentences and decide if they are true (T) or false (F). Give reasons.

1 Radiation is man-made T/F
2 Nuclear reactors can explode like bombs T/F

3 Nuclear power plants produce little waste T/F

4 Nuclear plants are efficient T/F

5 It is not safe to live near and work in a nuclear power plant T/F

6 Nuclear energy is rapidly expanding on a global scale T/F
Did you know?
· Uranium is a source of today’s nuclear fuel. During the Middle Ages, craftspeople used it to colour glass yellow or certain shades of green.
· Radiation from the nuclear energy industry contributes to less than 1 percent of the radiation we receive from other sources.
3 Read the information and answer the questions. 

1 How is nuclear energy released?

2 What is nuclear fusion?
3 What is nuclear fission?

4 What are the advantages of having nuclear power plants?

                                      NUCLEAR ENERGY
Energy cannot be created nor be destroyed but it can be converted from one form to another.

Nearly all the mass of atom is concentrated in a tiny nucleus in the centre. The nucleus is composed principally of two sorts of particles: the proton which carries the positive charge
and the neutron which is electrically neutral and has a mass slightly bigger than that of proton.

Nuclear energy is the energy released from the nucleus of an atom. There are two ways for an atom to release nuclear energy. These are nuclear fission and nuclear fusion.
Nuclear fusion is energy released when two atoms join together to form a bigger atom. 

Nuclear fission is energy released when an atom breaks and forms two smaller atoms.
The Sun is a great example of how nuclear fusion works and produces energy. The Sun produces an enormous amount of energy from its nuclear reactions that change hydrogen into helium.

In the process the Sun loses over 4 million tons of mass – every second!

Fission is the chain reaction which needs uranium. 
The nuclear energy is considered as the worthiest alternative source of energy after fossil fuels.

Power plants that burn fossil fuels, such as coal and natural gas, produce huge quantities of carbon dioxide, a gas that contributes significantly to global warming. By contrast, nuclear power plants make heat without burning anything. The radioactive materials produce no carbon dioxide, making nuclear power plants serious alternatives for generating electricity.
Some sources of renewable energy, such as solar panels and wind turbines, also produce electricity without making carbon dioxide, but their power changes depending on the weather and time of day. Nuclear power plants generate the same power around the clock, every day, regardless of outside conditions.

Besides, nuclear power plants run for long periods on a relatively small amount of fuel. 
4 Work in pairs. Discuss advantages and disadvantages of nuclear power energy generation
Student A: you think that generation of electricity through nuclear energy is the only alternative 
       Prompts: the lowest impact on the environment/ zero carbon emissions/efficient fuel/
                      one of the most affordable forms of energy/reduces the amount of energy
                      generated from fossil fuels/ less fuel offers more energy/nuclear power plants 

                      generate electricity for almost 90 % of annual time regardless of outside  

                      conditions.
Student B: you think that nuclear energy facilities are dangerous 
       Prompts: enrichment of uranium generates harmful fossil fuel byproducts/nuclear plant 
                      disasters/ Uranium is a non-renewable fuel/ the problem of radioactive waste is
                      still an unsolved one /the waste is extremely  dangerous/ the time frame for 
                      building a new nuclear power plant is of 10 – 20  years.

5 Watch the video “Nuclear Energy Explained – Risk or Opportunity”.
 Answer theses questions.

1 What is the main concern surrounding nuclear energy?
2 What are the two main options for the treatment of nuclear waste?

3 Which method is more expensive?

4 There have been three major nuclear plant disasters. Do you remember them?

    Complete the gaps.

    _________________ 1979       ______________ 1986       _____________2011

6 Look at the title of the article. What do you think this article is about?
   Compare your ideas with some other students.

    Read the article and find out if you are right.

                “SURELY YOU ARE JOKING, MR. FEYNMAN”


Richard P. Feynman was the first man on this planet Earth to see a nuclear bomb explode for the first time with his bare eyes. Here's the excerpt from his autobiography- "Surely you're joking, Mr. Feynman"- describing the experience:

They gave out dark glasses that you could watch it with. Dark glasses! Twenty miles away, you couldn’t see a damn thing through dark glasses. So I figured the only thing that could really hurt your eyes (bright light can never hurt your eyes) is ultraviolet light. I got behind a truck *windshield, because the ultraviolet can’t go through glass, so that would be safe, and so I could see the damn thing.
Time comes, and this tremendous flash out there is so bright that I duck, and I see this purple *splotch on the floor of the truck. I said, “That’s not it. That’s an after-image.” So I look back up, and I see this white light changing into yellow and then into orange. Clouds form and disappear again – from the compression and expansion of the shock wave.
Finally, a big ball of orange, the center that was so bright, becomes a ball of orange that starts to rise and billow a little bit and get a little black around the edges, and then you see it’s a big ball of smoke with flashes on the inside, with the heat of the fire going outwards.
All this took about one minute. It was a series from bright to dark, and I had seen it. I am about the only guy who actually looked at the damn thing – the first *Trinity test. Everybody else had dark glasses, and the people at six miles couldn’t see it because they were all told to lie on the floor. I’m probably the only guy who saw it with the human eye.
Finally, after about a minute and a half, there’s suddenly a tremendous noise – BANG, and then a *rumble, like thunder – and that’s what convinced me. Nobody had said a word during this whole thing. We were all just watching quietly. But this sound released everybody – released me particularly because the solidity of the sound at that distance meant that it had really worked.
The man standing next to me said, “What’s that?”
“That was the Bomb.”
· Trinity (nuclear test) was the code name of the first detonation of a nuclear weapon, conducted by the United States Army.
· Windshield (Am.E) = windscreen.

· Flash – a sudden bright light that shines for a moment and then disappears.

· Splotch – a mark or spot with an irregular shape
· Rumble – a continuous, low sound.

· Shock wave – a movement of very high air pressure that is caused by an explosion

7 Match the words with the definitions.
1 nuclear                    a) very great
2 safe                          b) an act of using something to find out whether it is working correctly
3 disappear                 c) to make somebody or yourself believe that something is true
4 heat n                      d) to become impossible to see
5 tremendous             e) using, producing or resulting from nuclear energy
6 explode                   f) the quality of being hot
7 test n                       g) protected from any danger or harm
8 convince                 h) to burst or make something burst loudly and violently, causing damage
8 Complete the sentences with the words from Exercise 7 in the correct form.
1The children are quite ______ here.
2 Our country side _____________ at an alarming rate.
3 He could feel the ___________ of the sun on his back.
4The _________ energy is considered as the worthiest alternative source of energy after fossil fuels.
5 We tried to ___________my grandfather to live with us.
6 A bomb ____________nearby.

7 Thunderstorms release ______________ amounts of energy.
8 The first nuclear _________ was conducted by The United States Army. 
9 Read the quiz compiled by National Geographic below. 
  Work in pairs and take turns. Ask and answer the quiz questions.
1 Which of these scientific pioneers is credited with establishing the first commercial electric power plant?
· Benjamin Franklin
· Michael Faraday
· Thomas Edison
· Nikola Tesla
2 Why was an elephant electrocuted in New York in the early days of electric service?
· By accident, when Edison’s power plant at Luna Park Zoo malfunctioned.

· On purpose, in an effort by Edison to demonstrate the danger of high –voltage electricity.

· In an experiment by Edison to demonstrate the danger of high-voltage transmission.
· Edison defended himself against a rampage while stringing transmission wire at Luna Park Zoo.
3 Why isn’t electricity considered a primary energy source?

· It is not as powerful as other energy sources.
· It is not the first energy source discovered.

· It is not the most common energy source.

· It is produced by another energy source.

4 Coal, hydroelectric, wind, nuclear, and solar thermal power plants all have this equipment in common.
· Photovoltaic cells
· Boilers
· Turbines
· Flues
5 How does flipping a switch turn a light on?

· It steps up the voltage.
· It generates an electromagnetic field.
· It opens the circuit.

· It closes the circuit
6 What units do electric companies generally use to measure how much power you use?
· Amperes
· Kilowatt-hours
· Kilowatts
· Volts
7 How long would you have to keep a ten-watt compact fluorescent light bulb turned on to consume one kilowatt-hour of electricity?
· 1 hour
· 10 hours

· 100 hours

· 1000 hours
8 What devices on the electric grid allow the high-voltage electricity that travels long distances on power lines to be transmitted to homes and businesses at the lower voltages needed for appliances?
· Transformers

· Circuits

· Turbogenerators

· Synchrophasor
9 Which of the following can cause disruptions to electricity service? 
· Sea salt

· Squirrels

· Sunspots

· All of the above

10 How much of the world’s population has no access to electricity?
· 5 %

· 10%

· 20%

· 30%

10 Read the story and write a possible ending for it. Choose the most interesting ending for the story in your class. Then read the ending for this story on page 28.

The Salesman 
Henry Leech was a salesman. He was a good salesman and sold lots of vacuum cleaners. One week, the manager sent Henry into the countryside to sell. He drove out of town and stopped at a farmhouse. He knocked on the door and the farmer’s wife opened it. Henry started into his speech immediately. “Mam, how much time do you spend sweeping the floors? “ “A lot of time. This is a farm and things get dirty quickly.” said the woman. “And how much time do you spend beating the carpets?” asked Henry. “A lot of time. This house gets dusty and my dog also lays on them” “Well” said Henry, “This is your lucky day.” Henry showed her his vacuum cleaner and said, “You can clean the house in 5 minutes with this!” The farmer’s wife didn’t look interested. Henry took out a big bag of dirt. He opened it and threw it all over the floor…


11 Work in pairs. Role-play a conversation between the farmer’s wife and the salesman.

Watch the video “Foreign Plural Nouns”. Then look at the words nucleus and phenomenon.
Are they in their singular or plural form?
A number of foreign (particularly Latin and Greek) nouns have retained their original plural endings. Practise reading these nouns. Mind the spelling.
Singular                                                    Plural
- is  | ɪs |                                                  - es | iːz |
basis                                                         bases
crisis                                                         crises

analysis                                                    analyses

-on | ən |                                                   - a | ə | 
phenomenon                                           phenomena
criterion                                                  criteria

-us | əs |                                                     - I | aɪ |                                                              
nucleus                                                    nuclei
radius                                                       radii
stimulus                                                   stimuli

- a | ə |                                                      - ae | iː |
formula                                                    formulae (or regular – formulas)

antenna                                                    antennae  (or regular – antennas)

persona                                                   *personae (or regular -   personas)

- um  | əm |                                               - a | ə |
datum                                                        data
medium                                                     media
*Although originally a plural (the rarely used singular is datum and used with a plural verb, data is now often used as an uncountable noun with a singular verb).

* Mind false association. Persona – the aspects of a person’s character that they show to other people, especially when their real character is different.
 12 Choose the correct alternative.  
1 Many people have tried to analyse emotion, and I have read many such analyses/analysis
   but none have ever really satisfied me.

2 There seemed to be varying criteria/criterion for the treatment of passengers by the immigration authorities, according to the class in which they travelled.

3 They had data/datum on health, education and economic development.
4 Paparazzi/paparazzo is a photographer who follows famous people around in order to get interesting photographs of them to sell to a newspaper.

5 We discussed the ever- growing popularity of talk radio and wondered how to explain this

 phenomena/ phenomenon.

6 The article will form the basis /bases for our discussion.

7 The axes /axis of a circle is its diameter.
8 They deliver to within a 5-mile radii /radius of the store.
9 His public persona /personae is quite different from the private family man described in the book.
13 Sometimes the form of a word as a true friend helps you to interpret it but sometimes can lead to false associations with your native language. 

 Work in pairs. Look at these words and divide them into false (F) or true (T) ‘friends’.

Diagonally, rocket, appendix, camera, problem, receipt, benzene, prospect, plastic, motor, 

temperature,  horizontal, rota, probe, automatic, carrier, seasoning, decade, transport,
minute, sport, spinning, protection, fen, planner.

Study the rules on talking about nationalities.
Adjective + people                 e.g Spanish people

The + nationality adjective    e.g The Spanish

Sometimes there exist special words for some nationalities (the Poles, the Scots, the Swedes, 
The Spaniards, the Brits)
14 Work in pairs. Complete the table.  Use your dictionary if necessary.
country                  nationality                                    country            nationality
__________           Argentine                                      Turkey               __________

__________           Hungarian                                      Scotland            __________

Germany                 __________                                  _______            Irish

Italy                         __________                                  _______            Danish

___________          Belgian                                         Japan                  ___________

Morocco                  ___________                               Portugal              ___________

Norway                    ___________                               China                 ____________
Egypt                       ___________                                Pakistan             ____________
__________             Austrian                                        ________          Dutch
Brazil                       ___________                                ________          Thai
15 Work in pairs. Ask and answer questions about nationalities of famous people.

What nationality were these people?

1 Dmitry Mendeleev was Russian
2 Alfred Nobel was ___________

3 Georg Simon Ohm was _________

4 Thomas Edison was ____________

5 Charles Augustin de Coulomb was _______

6 Alessandro Volta was ______________

7 Hans Christian Andersen was _________

8 Roald Amundsen was ____________

9 Pablo Picasso was _______________

10 Mahatma Gandhi was ___________
11 Mao Tse Tung was _____________

12 Che Guevara was ______________

16 Complete these country adjectives with the correct letters. Use dictionary if necessary.
Icel…ndic, D…nish, Egyp…ian, Germ…n, Du…ch, H…ngarian,  Lie…htenstein,
Norwegi..n, Philip…ine, Portug…ese, Scot…sh, Swis…, V…etnamese,  Belgi…n, 
Moroc…an,  R…manian, Cub…n,  Fin…ish, Fren…h, Iraq…, Israel…, Sw…dish. 
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