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GCSE Science		Unit – Physics 1b





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


Activity: Using radioactivity 2





Spec Ref: 13.6


Page: 53





Objectives:  To understand how -emitting radioactive sources can be used to measure thickness and be used in the process of making sheets of constant thickness.


To be able to use data on radiations and half-lives to choose suitable sources for measuring thicknesses of sheets of material produced in a factory.





Outcomes:  All pupils should be able to recall that the count-rate for beta radiation passing through a sheet of material decreases for increasing thickness of the sheet and that this can be used to measure thickness and control thickness in industrial manufacture; most should be able to select suitable sources. 





Suggested Activities (including specific refs to HSW*):


Starter  Safe use of radioactive sources (P1b.13c)





Main   Review the process by which ,  and  rays lose energy when passing through matter, i.e. ionisation and how this relates to the distance they will travel through matter.


Review the ranges of ,  and  rays in various types of matter.


Demonstrate how the detected count-rate varies for different thicknesses of aluminium sheet (up to about 3 mm) for  and  radiation (i.e. unsuitable because of little variation). 


Demonstrate how the detected count-rate varies for different thicknesses of aluminium sheet (up to about 3 mm) for  radiation, make measurements for about 5 thicknesses and plot a graph with best-fit line*. The graph can be used as the basis for questions or used to evaluate the thickness of an aluminium sheet.


Discuss the control of paper thickness in a factory using  detection measurements, e.g. use of a flow diagram to show control procedure. 


Plenary End of lesson quiz 











Plenary





Apparatus / Materials Required  Radioactive sources, Geiger-Muller tube and counter/rate-meter, 5 thicknesses of aluminium sheet and one “unknown” about 1.5 mm thick, holding tower. 





Safety:


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





References:


LS p236-7


H(SU) p218


C(SF) p299





Homework ideas


Paper milling worksheet P1b.14d





Differentiation


Extension:  Plan: How could an  source be used to find the density of the atmosphere on Mars?


Support:  Radiation penetration P1b.14c








