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Learning objectives

· Demonstrate understanding of background radiation.
· Describe the detection of -particles, -particles and -rays.
· Describe the random nature of radioactive emission.
· Identify alpha (), beta () and gamma () emissions by recalling: their nature; their relative ionising effects; their relative penetrating abilities. (+ are not included: -particles will be taken to refer to -)
· Recognise that the general term ionising radiation can be used to describe radioactive emissions.
· Extended  Describe the deflection of -particles, -particles and -rays in electric fields and 
magnetic fields.
· Extended Describe and explain examples of practical applications of -, - and -emissions.

Learning outcomes

· Be able to demonstrate understanding of background radiation.
· Be able to describe the detection of -particles, -particles and -rays.
· Be able to describe the random nature of radioactive emission.
· Be able to identify different types of radioactive emission by their nature, relative ionising effect and relative penetrating abilities.
· Be able to recognise that the general term ionising radiation can be used to describe radioactive emissions.
· Extended  Be able to describe the deflection of different types of radiation in electric fields and magnetic fields.
· Extended  Be able to describe and explain examples of practical applications of -, - and
-emissions.

Resources

Student Book pages 297–302
Files found at www.collins.co.uk: P8_2a_Worksheet; P8_2a_Tech_notes

Approach

Introduce the activity
Discuss words that students associate with radiation. The dangers that are often associated with radiation have been highlighted in the news with the disaster at the Fukushima power plant in Japan (March 2011). The beneficial use of radiation and radioactive materials will be covered in a later activity.
Cosmic radiation, including that from the Sun, can be harmful to human beings. Discuss how the Earth's atmosphere provides protection from this type of radiation.
Develop the activity
Discuss the content of 298–299 of the Student Book. Use a Geiger counter to demonstrate that background radiation is present all the time. Explain that ionising radiations can also be detected using photographic film.
Discuss the content of page 299 of the Student Book. Demonstrate the penetrating power of different radiations (see Technician notes found at www.collins.co.uk). Explain that although gamma radiation is not directly ionising, it does produce changes in the structure of atoms (which can lead to the emission of ionising particles). This makes gamma radiation very dangerous to living organisms. This is discussed in more detail in a later activity. Students should answer the questions on page 300 of the Student Book in pairs.
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Now move on to discuss the representation of the various types of ionising radiation, which students will need when they attempt to balance nuclear equations. Discuss the section 'Radioactive decay' on page 301 of the Student Book.
Extended  Discuss with students how the different types of radiation are deflected in electric and magnetic fields and their ionising effects.
Discuss how to balance nuclear equations using the table on page 301 of the Student Book as a guide. Students can then work in pairs to discuss the questions on page 302.
Finish the activity
Ask students to work with a partner to make up a quiz about radioactive particles or write instructions for balancing nuclear equations. After a short while, ask students to give you some examples of questions from their quiz for other students to answer, or read out their instructions and see whether other students can follow them.
