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GCSE Science		Unit – Physics 1b





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


Activity: Detecting and measuring radioactivity





Spec Ref: 13.6


Page: 53





Objectives:  To understand that the radiations produced by radioactive substances are not detectable without special apparatus and for this reason they have not be known for long (only about 100 years).  To appreciate how photographic plates can be used to record the presence of ionising radiation and to understand the use of a Geiger-Muller tube and counter/ratemeter for measuring radiation from radioactive substances.  To recall the deflection of the radiations in electric and magnetic fields.








Outcomes:  Pupils are able to describe the effect of ionising radiation on photographic film and its use, e.g. in a film badge.  Pupils know the basic parts and usage of a Geiger-Muller tube and counter/rate-meter for detecting and measuring ionising radiation.  Recall the effects of electric and magnetic fields on the passage of ,  and  radiation.





Suggested Activities (including specific refs to HSW*):


Starter  *Pupils read an account of Henri Becquerel’s discovery of radioactivity and answer questions about HSW accidental discoveries and taking research forward.





Main   *Discuss Henri Becquerel’s discovery of radioactivity through the blackening of photographic plates and how scientists sometimes have to change their ideas and luck can play a part in their discoveries.


Discuss the use of photographic film in film badges for recording ionising radiation.


Demonstrate the use of a Geiger-Muller tube and counter/ratemeter for detecting and measuring ionising radiation.


Use the Geiger-Muller tube and counter/rate-meter to find the background count-rate in the laboratory and the count-rate near a sealed box of radioactive sources.  *Discuss the random nature of the process and the need to average results over a long period for accuracy.


Demonstrate the deflection or otherwise of ,  and  radiation in a strong magnetic field.


Plenary End of lesson “True or False” Traffic Light quiz.





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





Safety:


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





References:


LS p 234


C(SF) p 294


H(SU) p 221





Homework ideas


Film  badges worksheet P1b.14b and teacher made foundation version.





Differentiation


Extension:  Pupils find out about the working of a Geiger-Muller tube and ionisation.


Support:  See refs C(SF) and H(SU)








