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Nuclear fission; E = mc2; chain reaction  � INCLUDEPICTURE "E:\\Physics for You\\Chapter 39\\:::Word Icons:BMP Icons:Bulb Icon.bmp" \* MERGEFORMAT ���


Nuclear power station
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Uses of radioactivity


• Radioactive tracers in medicine, industry


• Sterilising	• Thickness control


• Smoke detectors	• Checking welds


• Radioactive dating	( Practice Sheet





Unstable atoms : (-decay, (-decay, (-emission


Balancing nuclear equations  ( Practice Sheet  


Transmutation





Radioactive decay


Random decay;  Experiment 39.9


Half-life  ( Practice Sheet          
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Atomic structure


‘Plum-pud’ model; Rutherford’s work; nuclear model � INCLUDEPICTURE "E:\\Physics for You\\Chapter 39\\:::Word Icons:BMP Icons:Bulb Icon.bmp" \* MERGEFORMAT ���


( Extension sheet (on atomic models) 


Atoms of H, He, Li, etc.


Atomic (proton) number;  mass (nucleon) number


Isotopes
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Demonstrations 39.4–39.8
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Detecting radioactivity


- Photographic film


- Gold-leaf electroscope  (Demo 39.1)


- Cloud chamber


- Spark counter  (Demo 39.2)


- Geiger-Müller tube  (Demo 39.3)
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The becquerel, irradiation and contamination


Waste disposal, remote handling


Effect of alphas compared with betas, gammas
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39   Radioactivity





All the practical work in this chapter is necessarily


demonstration-only (with the possible exception of


the dice experiment, 39.9).





Most students are impressed the first time they hear a Geiger counter. There are a range of methods of detecting radiation described at the start of the chapter; the two most important are the G–M tube and photographic films.  If you have the equipment available it is worth demonstrating the other three devices as these give a clear impression that the particles are charges and highly ionising.  Although radioactive materials are dangerous it is important that the students appreciate their uses.





Common Misconceptions :


Due to its prevalence in poor-quality science-fiction many students will expect radioactive materials to glow in the dark.  There will also be a range of ideas about radioactivity and mutation.  


Students will have been taught that elements are the simplest form of matter and that one element cannot be transformed into another by chemical means.  Many will think that this means that they cannot be transformed at all.  Some nuclear transformations can lead to dramatic changes in the chemical and physical properties of the material such as C-14 to N-14.


Some will find it difficult to connect the term ‘half-life’ with a period of time and many examples will be needed until they appreciate what fraction of a material will be left after three or four half-lives.


Because the terms fission and fusion are so similar many students get confused between the words despite knowing that they are separate processes.  Describing chain reaction can be difficult for some and analogies with dominoes can help.


Nuclear power is often seen as unremittingly bad by some students but they need to understand that there are some advantages in terms of global warming.
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