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GCSE Science		Unit – Physics 1b





Topic: What are the dangers and uses of radioactive                           materials.


Activity: Radioactivity and safety





Spec Ref: 13.6


Page: 53





Objectives:  To understand the dangers associated with radioactivity.  To appreciate the presence of natural background radiation.  To appreciate the presence of radiation from human activity in the environment (e.g. nuclear bomb tests, nuclear accidents, and pollution caused by the disposal of radioactive waste).  To appreciate that doses of radiation are beneficial in certain circumstances, such as medical treatments but that we normally want to keep dosages as small as possible








Outcomes:  All pupils should be able to recall the sources of radiations we receive, the dangers and how they are kept to a minimum





Suggested Activities (including specific refs to HSW*):


Starter  *Half the class draw an illustration for “Nuclear Power is Our Friend” and the other half draw an illustration for “Say no to Nuclear Power”.  Help with some ideas.


Main   Demonstrate using a Geiger-Muller tube and counter/rate-meter that there is backgound radiation present in the laboratory and discuss its sources (radon gas, radioactive substances in the Earth in and building materials, cosmic radiation).  Determine an average count-rate, in counts per minute.  Discuss the differences that would be found in repeating the experiment in other parts of the country and the precautions that are taken in some places (e.g. Cornwall) to prevent the build up of radon gas in houses.


Discuss the small additional contribution to radiation in the environment made by human activity.  Emphasise the dangerous nature of radioactivity, the need to keep radiation doses low and the precautions that must be taken when dealing with radioactive substances.


Demonstrate precautions and safe handling of sources.


	Review the damage radiation can do to living cells.  *Discussion point – Is it right to allow people to work in radioactive environments (e.g. inside nuclear power plants)?


Plenary End of lesson problem – Put safety precautions in order of importance.











Plenary





Apparatus / Materials Required  Geiger-Muller tube and counter/rate-meter, film badge, radioactive sources, lead box, tongs, gloves, coloured pencils.





Safety:


Follow Local Rules for use of radioactive sources (see FK/SJ)





References:


LS p 235


C(SF) p 296-7, 203


H(SU) p212-214





Homework ideas   Give your opinion on the following statement.


It has never been proved that low doses of radiation are harmful.  Therefore we should be prepared to accept human activity that increases the dose received by the general public.





Differentiation


Extension:  Safe Handling P1b.13d





Support:  Safe use of sources P1b.13c 








