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1. The diagram shows the particles in the atom of an element. 
 

 
 

(a) Particle Y is a proton. 
What is particle Z?                (1) 

   A    an electron 
   B    a molecule 
   C    a neutron 
   D    a nucleus 

 
 

(b) Which of these has the smallest mass?           (1) 
   A    an electron 
   B    a neutron 
   C    a nucleus 
   D    a proton 

 
 
(c)  What is the mass number of this atom?           (1) 

   A    4 
   B    5 
   C    9 
   D    13 

 
 

(c) What is the atomic number of this atom?          (1) 
   A    4 
   B    5 
   C    9 
   D    13 

 
 
(e)  (i)  Identify the element that contains this atom.         (1) 

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

 
(ii)  State what is formed when this atom loses its outer shell electrons.   (1) 
 
..............................................................................................................................  

 (Total for question = 6 marks) 



2. The diagram shows the electronic configuration of an atom of an element. 
 

 
 

(a) Complete the table by giving the missing information about this atom.  (5) 
 

 
 

(b) This element has three isotopes. 
The table shows the mass number and percentage abundance of each isotope in 
a sample of this element. 

 

 
 

Calculate the relative atomic mass (Ar) of this element. 
Give your answer to one decimal place.           (3) 

 
 
 
 
 
 
 
 
 

relative atomic mass = ...........................................................  
(Total for question = 8 marks) 



3.  
(a) The diagram shows the arrangement of electrons in an atom of calcium and in an 

atom of chlorine. 
 

 
 

Describe, in terms of electrons, what happens when calcium reacts with 
chlorine to form the ionic compound calcium chloride, CaCl2     (3) 

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

(b) Describe tests to show that an aqueous solution of calcium chloride contains 
calcium ions and chloride ions.             (4) 

 
calcium ions 

 
………….......................................................................................................................  
 
................................................................................................................................... 
 
................................................................................................................................... 
 
................................................................................................................................... 



chloride ions  
 
…………........................................................................................................................  
 
...................................................................................................................................  
 
...................................................................................................................................  
 
...................................................................................................................................  
 
 

(c) Solid calcium chloride does not conduct electricity. Aqueous solutions of 
calcium chloride do conduct electricity. 
 
A student uses this method to investigate how the conductivity of a solution 
changes when calcium chloride is dissolved in pure water. 

 
Step 1    add 100 cm3 of pure water to a beaker 
Step 2    add one spatula of solid calcium chloride to the beaker 
Step 3    stir the solution 
Step 4    measure the conductivity of the solution 
Step 5    repeat until nine spatulas of solid calcium chloride have been added 

 
The table shows the student's results. 

 

 
 

(i)  Plot the results on the grid and draw two straight lines of best fit. 
Ignore the anomalous result.              (3) 



 
 

(ii)  State the trend shown on the graph for the first six spatulas of calcium 
chloride.                   (1) 

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

 
(iii)  Suggest an error the student could have made to cause the anomalous 
result.                    (1) 

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

 
 

(d) Describe another way to make solid calcium chloride conduct electricity. (2) 
 
...................................................................................................................................  
 
...................................................................................................................................  
 
...................................................................................................................................  
 
...................................................................................................................................  
  

(Total for question = 14 marks) 
 
 
  
 
 
 



4. This question is about ionic compounds. 
(a) The table shows the formulae of some positive and negative ions, and the 

formulae of some compounds containing these ions. 
 

 
 

(i)  Complete the table by giving the three missing formulae.     (3) 
 

(ii)  Give the name of the compound with the formula NH4NO3     (1) 
 
..............................................................................................................................  

 
 

(b) Sodium oxide, Na2O, is an ionic compound. 
The sodium and oxide ions are held together by ionic bonds. 
(i)  State the meaning of the term ionic bond.         (2) 

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

(ii)  The diagram shows the arrangement of the electrons in a sodium atom and in 
an oxygen atom. 

 

 
 

Draw diagrams in the boxes to show the arrangement of the electrons in the ions 
of sodium oxide. 
Include the charges on the ions.             (3) 



 
  

(Total for question = 9 marks) 
  
 

5. This question is about carbon and its compounds. 
(a) (i)  Draw a dot-and-cross diagram to show the outer shell electrons in a molecule 

of carbon dioxide, CO2               (2) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(ii)  The atoms in carbon dioxide are held together by covalent bonds. 
Describe the forces of attraction in a covalent bond.       (2) 

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



(b) The diagram shows three diZerent structures of carbon. 
 

 
 

(i)  Explain why graphite conducts electricity.         (2) 
  
..............................................................................................................................  
 
..............................................................................................................................  
 
..............................................................................................................................  
 
..............................................................................................................................  

 
(ii)  Explain why diamond has a much higher melting point than C60 fullerene. 
Refer to structure and bonding in your answer.         (5) 

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

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

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

 
(Total for question = 11 marks) 



6.  
(a) Carbon dioxide changes directly from a solid to a gas without becoming a liquid. 

(i)  Give the name of the change of state from solid to gas.      (1) 
 
..............................................................................................................................  

 
(ii)  Describe the test for carbon dioxide gas.         (2) 

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

 
 

(b) Carbon dioxide is a simple molecular covalent substance. 
Explain why carbon dioxide turns from a solid to a gas at a very low temperature.
                      (2) 

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



(c) Diamond and graphite are both giant covalent substances made up of carbon 
atoms. 

• diamonds are used in cutting tools 
• graphite is used in pencils to make marks on paper 

 
Explain, with reference to structure and bonding, why each substance is suitable 
for its particular use.                (6) 

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

(Total for question = 11 marks) 
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