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GCSE Science		Unit – Physics 1b





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


Activity: Half-life





Spec Ref: 13.6


Page: 53





Objectives:  To understand that the radiations produced by radioactive substances take energy away from the radioactive atoms and that this process cannot continue forever because the energy is limited and changes occur leading to nuclear stability.  To appreciate that the random nature of radioactive decay leads to a gradual loss of radioactive atoms that can be expressed in terms of half-life.  To understand the uses made of radioactive substances of known half-life.








Outcomes:  Pupils are able to describe the radioactivity decay curve, describe the meaning of half-life, use decay graphs and make simple calculations using half-life data.  Pupils recall some uses made of radioactive substances with known half-life.





Suggested Activities (including specific refs to HSW):


Starter  Pupils are given a statistical problem such as there are 100000 dice rolled together.  Every dice that comes up “6” is removed and the rest rolled again.  The process is repeated.  How many times must this be done before half the dice have been removed?


Main   Discuss the idea of atoms decaying at random and introduced the concept of the time, on average, it takes for half the radioactive atoms in a sample to decay, i.e. the half-life of the substance.  Pupils may be shown a simulation of radioactive decay, e.g. ___________ or, alternatively, the half-life model may be demonstrated.


Pupils should use data from the simulation or model to plot a decay curve and use it to answer questions.


Discuss the wide range of half-lives that exist from fractions of a second to billions of years and applications that have been made of these radioactive substances (e.g. dating rocks, carbon-14 dating in archaeology, tracers used in the environment, and medical uses).


Plenary End of lesson quiz / quick decay curve demonstration for pupils being eliminated on the basis of date of birth, letters in name, etc.





Apparatus / Materials Required  Decay model apparatus including many small steel/glass balls and an electronic balance.





Safety:


Danger from loose steel balls on the floor.





References:


LS p238-241


C(SF) p300-2


H(SU) p214-5





Homework ideas


Half-life worksheet questions.





Differentiation


Extension:  Best fit curves and uses





Support:  Display by bar chart 








