
Year 11 Physics 

Unit 1: Nuclear and Radioactivity Physics 

Atoms, isotopes and radioisotopes   

Rutherford is considered responsible for the development of our current understanding of the structure of 

matter.  His model predicted that an atom consists of a positively charged nucleus surrounded by negatively 

charged electrons which move about the nucleus in definite energy states. 

 

The nucleus is not a single body, but is made up of at least two kinds of particles, protons and neutrons, held 

together by a strong nuclear force.  The nucleus of an atom occupies 10
-12

 of the volume of the atom, yet it 

contains over 99% of its mass.  Atoms are mostly empty space. 

 

Atomic number and mass number 

The atomic number is the number of protons in an atom.  Every atom has the same number of protons and 

electrons, because they need to be electrically neutral. 

The electrons in an atom have almost no mass.  So the mass of an atom is nearly all due to its protons and 

neutrons.  The mass number = the number of protons and neutrons in an atom. 
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The atomic number is the number of protons in the nucleus of an atom. 

The mass number is the total number of protons and neutrons in the nucleus. 

 

Isotopes 

All atoms of a particular element will have the same number of protons but may have a different number of 

neutrons.  These are called isotopes.  Isotopes have the same chemical properties but different physical 

properties.   

 

Radioisotopes 

Most atoms are stable, however some naturally occurring isotopes are unstable.  An unstable nucleus may 

spontaneously lose energy by emitting a particle and change into a different element or isotope.  Unstable atoms 

are radioactive and an individual radioactive isotope is known as a radioisotope.  There are over 2000 known 

radioisotopes, most are artificially produced. 
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