
3.8.2  
 Student bump up your grade 

© Oxford University Press 2017     www.oxfordsecondary.co.uk/acknowledgements 

This resource sheet may have been changed from the original. 1 

 

Atoms and isotopes 

Specification references: 

 1.2 Atomic structure 

 1.2.3 Sub-atomic particles 

 1.2.4 Isotopes 

Aims 

In this exercise you will answer questions relating to the structure of atoms. You 
will apply your knowledge of atomic number and mass number to determine how 
many of each type of subatomic particle there are in an atom. You will also apply 
your understanding of the term ‘isotope’ to determine which atoms are atoms of 
the same element. 

Learning objectives 

After completing this activity, you should be able to: 

 state the particles found in the atom and their location 

 define the term isotope 

 describe what is in the nucleus of an atom 

 explain why atoms have a neutral charge overall 

 calculate how many protons, neutrons and electrons there are in any 
given isotope. 

Questions 

1 Fill in the gaps in the sentences below. Use the words from the box. 

 

atoms      copper      nucleus      protons      electrons      nucleus      neutral 

 

 a All matter is made from ………………………….... . (1 mark) 

 b The element copper is a metal that is just made from ………………... atoms. (1 mark) 

 c An atom has a ………………... which contains ………………... and neutrons. (2 marks) 

 d Negatively charged particles called ………………... move around the 

………………... in orbits. (2 marks) 

 e Atoms have no overall charge, so they are said to be ………………... . (1 mark) 
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2 Fill in the missing values in the table below:  (4 marks) 

Sub-atomic particle Mass relative to mass of proton Relative charge 

proton   

neutron 1.0000  

electron  −1 

      

3 Read the text and answer the questions that follow. 

 Atoms of a particular element always contain the same number of protons, but 
they can contain different numbers of neutrons. An example of this is carbon, 
which always contains 6 protons in each of its atoms, but may contain either 
6, 7, or 8 neutrons, as shown here. 

  

 To find the number of neutrons in the nucleus of an atom, simply subtract the 
atomic number (or proton number) from the mass number. 

 The number of electrons in an atom is always the same as the proton number; 
for an atom to be neutral the number of positively charged protons and 
negatively charged electrons must be the same. 

 a Determine how many protons and neutrons are present in the isotope of 
uranium shown below 

 

  (2 marks) 
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 b i  How many electrons will an atom of uranium contain? 

   (1 mark) 

  ii Explain your answer. 

   

   (2 marks) 

 c Plutonium has a proton number of 94. There are two common isotopes of 
plutonium: plutonium-235 and plutonium-239. 

  Determine the number of protons, neutrons and electrons in each of these 
isotopes. Fill in the values in the tables below:  (3 marks)  

 Isotope 

 Plutonium-235 Plutonium-239 

Number of protons   

Number of neutrons   

Number of electrons   

      

4 Fill in the missing values in the table below:  (3 marks) 

Element Mass number 
Proton 
number 

Number of 
neutrons 

Number of 
electrons 

nitrogen 14  7  

yttrium   50 39 

phosphorus  15 16  

      

5 a Which of the following atoms are isotopes of the same element? Choose 
from the letters Q, R, S, and T. 

   

  (1 mark) 

 b Explain your answer to part a. 

  

  (2 marks) 
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