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What is matter and how 

is it formed? 
 

Nuclear radiation is emitted from the .................................... of the atom 

In 1896, Henri Becquerel  ......................................................................................................................................... 

In 1898, Marie and Pierre Curie ................................................................................................................................ 

Lesson 1: Atoms, Isotopes and Radioisotopes. 

Terrestrial Radiation comes from ............................................................................................................................... 

Cosmic Radiation comes from ................................................................................................................................... 

..................................................................................................................................................................................... 

An atom of any element consists of a relatively tiny nucleus 

containing ......................  and positively charged 

................................ at its centre, surrounded by a cloud of 

negatively charged ........................................ 

Chemical properties of atoms are determined by how they bond together and this in turn depends on the 

........................ arrangement. 

An electron has the same magnitude of charge as a 
.................... but only 1/2000 of its mass. 
 

The nucleus contains virtually all the ................... of the atom 

but occupies only a tiny fraction, less than  10-12 of the 

........................................ 

 

Relatively speaking the nucleus is the size of a 

................................ in the centre of the 

Melbourne Cricket Ground where the electrons 

orbit around the boundary fence. 

Atomic Structure 
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In a neutral atom, number of .............................  (+ve charged) = number of ........................... (-ve charged). 

Naming the Nucleus 

We borrow the name of the chemical ....................... to 

describe its nucleus. 

Examples 

 

Hydrogen Nucleus 

The ...................... number specifies the element. 
 

Atomic Number,  Z = number of ..................... in the nucleus. 

Mass  Number,  A = total number of ................. and ................... in the nucleus. 

 

Carbon Nucleus 

 

Uranium-238 Nucleus 

For example, the element with atomic number equal to six  is 

....................... 

Naming convention for the nucleus 
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Define the following terms: 

Nuclide 

Nucleon 

 

The Periodic Table of Elements 

Examples (Continued) 

Refer to the periodic table to find atomic numbers and chemical symbols for nuclides. 
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Artificial Transmutation 

Isotopes are atoms which have the same number of ........................... (and hence same atomic number and  

chemical symbol) but different numbers of .................................... 

 

Stable isotopes do not emit nuclear radiation and most elements have stable isotopes. 

An isotope and/or nuclide is specified by the name of the particular element followed by a ...................... and the 

..................... number. 

 

carbon-12, carbon-13        helium-3, helium-4          uranium-235, uranium-239 

Radioisotopes 

Many isotopes are unstable. They lose ...........  by emitting a particle and change into a different element or isotope. 

Most elements on earth have naturally occurring radioisotopes. 

Unstable isotopes are radioactive. 

A radioactive isotope is called a .................................... 

In Australia, this is done at the  .................................................  reactor in Sydney 

About ................... radioisotopes have been manufactured by a process called artificial transmutation. 

There are about ............. naturally occurring radioisotopes. 

Radioisotopes used in ............................ and ............................... are synthesised by artificial transmutation. 
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Briefly describe three uses for the gamma radiation emitted from synthesised cobalt-60 

1. 

2. 

3. 

Complete the Nuclear "equation" for artificial transmutation which synthesises cobalt-60 

For the worked example below, write your answers in the spaces provided. 
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Summary 

In 1890, Marie and Pierre Curie isolated two radioactive 

elements, ........................ and polonium. 

The study of radioactivity began with the discovery of natural radioactivity by .................   ...................... in 1886. 

Natural radiation consists of terrestrial radiation from the earth's crust and atmosphere and ............... radiation 

from space. 

The atom consists of a tiny .................. surrounded 

by a "cloud" of ................................... 

 

mass number  A = number of ................... and neutrons 

atomic number  Z = number of ................................... 

X = chemical symbol 

Naming Nuclides 
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EXTRA NOTES 

Nuclear radiation is radiation that is emitted from the ........................... of an atom. 

Isotopes are atoms which have the same number of .............................. (and hence same atomic number and  

chemical symbol) but different numbers of ............................................ 

 

Stable isotopes do not emit nuclear radiation. 

Many isotopes are unstable. 

Radioisotopes are unstable. They lose energy by emitting a particle and change into a different element or 

isotope. 

Most elements on earth have naturally occurring radioisotopes. 

 

Artificial Transmutation 

About 2000 artificial radioisotopes have been manufacture by a process called artificial transmutation. 

Radioisotopes used in industry and medicine are synthesised by artificial transmutation. 

 


