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GCSE Science		Unit – Physics 1b





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


Activity: Unstable atoms and radiations





Spec Ref: 13.6


Page: 53





Objectives:  To appreciate that it is the unstable combinations of protons and neutrons in the nuclei of its atoms that makes a substance radioactive; that is it emits nuclear radiation.


Relate rate of decay to degree of instability.


 To recall that radioactive decay is a process that cannot be influenced.


To recall the names of nuclear radiations (alpha, beta, gamma) and their penetration powers.





Outcomes:  All pupils should be able to name alpha, beta and gamma radiation and recall that they are emitted from unstable nuclei in a process that we cannot alter.


Recall the approximate stopping distances of ,  and  radiation in air and solids.





Suggested Activities (including specific refs to HSW):


Starter  Colour a chart of the nuclides according to a given code for half-life.


Questions based on the chart and given data.


Main  Review the composition of atoms and discuss the decay rate of isotopes.


Introduce the idea of unstable nuclei having too much stored energy due to their particular combination of protons and neutrons and radioactive decay as a means by which a nucleus is changed and the energy released.


Discuss the fact that the decay rate cannot be influenced by outside factors.


Point out that different nuclei can emit different forms of radiation (,  and ).


Demonstrate emission of ,  and  from different sources.


Demonstrate passage of ,  and through air, paper, aluminium and lead.


Write a full account of the experiment.


Discuss the effects of radiation on living cells and explain why, from an external source,  rays are the radiation most likely to damage internal organs.


Plenary End of lesson quiz 











Plenary





Apparatus / Materials Required  A5 chart of the nuclides section with data, coloured pencils, radioactive sources, Geiger-Muller tube, counter/ratemeter, sheets of paper, aluminium sheets, lead discs.





Safety:


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





References:


LS p234, p236


C(SF) p292-3


H(SU) p220





Homework ideas


Worksheet P1b.14d





Differentiation


Extension:  P1b.14b





Support:  P1b.14c 








