
Physics Section 2.5: Atomic Structure & Radioactivity 
Rutherford Scattering 
 That the plum pudding model suggested that the atom was a sphere of positive charge 

with negatively-charged electrons stuck in it, like plums in a pudding. 
 How the results of the Rutherford scattering experiments showed that the atom must contain a 

small, positively-charged nucleus at the centre and how this led to the nuclear model of the 
atom. 

 
Atoms and Isotopes 
 That in the nuclear model of the atom, the atom has a small, central nucleus containing protons 

and neutrons, with electrons moving around outside of the nucleus. 
 The relative charges and masses of electrons, protons and neutrons. 
 That an atom has no overall charge because the numbers of protons and electrons are equal. 
 That an ion is an atom with fewer or more electrons than protons, giving it an overall charge. 
 That the atomic number of an atom is the number of protons in its nucleus and the mass 

number of an atom is the number of protons and neutrons in its nucleus. 
 That every atom of an element has the same number of protons (atomic number). 
 That isotopes are atoms of the same element with the same atomic number and different mass 

numbers. 

 
Radioactivity 
 That a radioactive substance will undergo radioactive decay, where it gives out radiation from 

the nuclei of its atoms. 
 That radioactive decay is completely random — it happens all the time no matter what you do to 

a radioactive substance. 
 That alpha decay is the process of a nucleus giving out an alpha particle, which is made up of 

two protons and two neutrons. It is strongly ionising and weakly penetrating. 
 That beta decay is the process of a nucleus giving out a beta particle, which is an electron. It is 

moderately ionising and moderately penetrating. 
 That gamma decay is the process of a nucleus giving out gamma rays, which are short-

wavelength electromagnetic waves. Gamma rays are weakly ionising and strongly penetrating, 
passing straight through air. 

 H How to balance nuclear equations for alpha and beta decay. 
 That alpha and beta particles are both deflected (in opposite directions) by electric and magnetic 

fields but gamma rays aren’t deflected at all. 
 That beta particles are deflected more than alpha particles in an electric or magnetic field. 
 H Why beta particles are deflected more than alpha particles by an electric or magnetic field. 

 
Half-life 
 That radioactive half-life is the average time it takes for the number of nuclei in a radioactive 

isotope sample to halve, or the time it takes for the count rate to reach half of its initial level. 

 
Exposure to Radiation 
 That background radiation is radiation that is all around us and comes from e.g. naturally-

occuring isotopes on the Earth, radiation from space and man-made radiation from the nuclear 
industry. 

 That your occupation and location can affect the radiation dose you receive, and what 
precautions you can take to make sure you’re not exposed to a high dose in your job or home. 

 
Dangers of Radioactivity 
 That radiation can harm or kill living cells, leading to cancer or radiation sickness. 



 That beta and gamma sources are the most dangerous sources outside of the body as they can 
penetrate into your delicate organs. But alpha is most dangerous when inside the body as it is 
highly ionising and does very localised damage. 

 How to evaluate the precautions that should be taken when handling radiation including how 
lead can be used to absorb radiation. 

 
Uses of Radioactivity 
 The uses of different types of radiation and why certain radiation is suitable for certain jobs. 
 


