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1. This question is about states of matter. 
(a) The diagram shows how the particles of a substance are arranged in two di;erent 

states. 
 

 
 

(i)  Complete the diagram to show how particles are arranged in the liquid state. 
(1) 

(ii)  Identify the state of matter in which the particles have the most energy. (1) 
 
..............................................................................................................................  

 
 

(b) The state symbols (s), (l), (g)  and (aq) are often used in chemistry. 
The table shows some physical changes. 
Complete the table by giving the state symbol before and after each change. 

(3) 
 

 
 

(c) Explain why hot water evaporates more quickly than cold water.    (2) 
 
................................................................................................................................... 
 
................................................................................................................................... 
 
................................................................................................................................... 
 
...................................................................................................................................  
  

(Total for question = 7 marks) 
  
 
 



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

 
 

(a) Name the particles labelled P, Q and R.           (3) 
 
P ................................................................................................................................  
 
Q ................................................................................................................................  
 
R ................................................................................................................................  
 
 

(b) Name the part of the atom labelled S.           (1) 
 
...................................................................................................................................  
 
 

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

   A    5 
   B    7 
   C    12 
   D    17 

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

 
   A    5 
   B    7 
   C    12 
   D    17 

 
(iii)  Identify this element.              (1) 

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

(Total for question = 7 marks) 



3. This question is about ammonium chloride. 
(a) Give the formula of the ammonium ion.           (1) 

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

(b) Describe a test to show that ammonium chloride contains ammonium ions. (3) 
 
...................................................................................................................................  
 
...................................................................................................................................  
 
...................................................................................................................................  
 
...................................................................................................................................  
 
...................................................................................................................................  
  
 

(c) The equation shows the thermal decomposition of ammonium chloride. 
 

 
State what the  symbol indicates about this reaction.      (1) 

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



(d) The diagram shows the formation of ammonium chloride in a glass tube. 
 

 
 

(i)  Explain how the mean speed of ammonia molecules compares with the mean 
speed of hydrogen chloride molecules.           (2) 

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

 
(ii)  Gas particles travel very quickly. 
Give two reasons why it takes several minutes for the ammonium chloride to 
form.                    (2) 

 
1 ...........................................................................................................................  
 
..............................................................................................................................  

 
2 ...........................................................................................................................  
 
..............................................................................................................................  

  
(Total for question = 9 marks) 

  



4. 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) 



5. A student uses this apparatus to investigate the colours in four di;erent inks, A, 
B, C and D. 

 

 
 

(a) Explain two mistakes the student made when setting up his experiment.  (4) 
 
1 ................................................................................................................................  
 
...................................................................................................................................  
 
...................................................................................................................................  
 
...................................................................................................................................  
 
2 .................................................................................................................................  
 
...................................................................................................................................  
 
...................................................................................................................................  
 
...................................................................................................................................  
 
 

(b) Another student does the experiment but does not make any mistakes. 
The diagram shows her results. 

 

 
 

(i)  State how many colours ink D contains.          (1) 
 
..............................................................................................................................  

 
(ii)  State which of the inks tested could be mixed together to make ink D. (1) 

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



(iii)  Explain which of the inks tested is insoluble in water.      (2) 
 
..............................................................................................................................  
 
..............................................................................................................................  
 
..............................................................................................................................  
 
..............................................................................................................................  

  
(Total for question = 8 marks) 

 

6. A student uses paper chromatography to investigate the dyes in five di;erent 
inks, V, W, X, Y and Z. 
This is what she uses. 

• a beaker 
• a piece of chromatography paper with a pencil line drawn near the bottom 

of the paper 
• a solvent 
• inks V, W, X, Y and Z  

 
(a) Describe how the student should set up and carry out her experiment. 

You may draw a diagram to help with your answer.        (4) 
 
 
 
 
 
 
 
 
 
 
 
...................................................................................................................................  
 
...................................................................................................................................  
 
...................................................................................................................................  
 
...................................................................................................................................  
 
...................................................................................................................................  
 
...................................................................................................................................  



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

(b) Explain why the line on the paper is drawn in pencil rather than in ink.  (2) 
 
...................................................................................................................................  
 
...................................................................................................................................  
 
...................................................................................................................................  
 
...................................................................................................................................  
 
 

(c) The chromatogram shows the results for inks V, W, X, Y and Z. 
 

 
 

(i)  Explain which ink contains a dye that is insoluble in the solvent.   (2) 
 
..............................................................................................................................  
 
..............................................................................................................................  

 
(ii)  Explain which two inks contain the dye that is likely to be the most soluble in 
the solvent.                  (2) 

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

 
 



(iii)  Explain which two inks may contain only one dye.       (2) 
 
..............................................................................................................................  
 
..............................................................................................................................  

 
 

(d) One dye in ink Y moves 4.3 cm when the solvent front moves 6.5 cm. 
Calculate the value for this dye. 
Give your answer to 2 significant figures.          (3) 

 
 
 
 
 
 
 
 
 
 

Rf = ...........................................................  
  

(Total for question = 15 marks) 
 
  

7. Answer the question with a cross in the box you think is correct . If you change 
your mind about an answer, put a line through the box  and then mark your 
new answer with a cross . 
Iron reacts with dilute sulfuric acid to form a salt called iron(II) sulfate. 
The formula of iron(II) sulfate is FeSO4 

(a) (i)  How many di;erent elements are there in iron(II) sulfate?     (1) 
 

   A    2 
   B    3 
   C    4 
   D    6 

 
(ii)  Use information from the Periodic Table to calculate the relative formula 
mass of iron(II) sulfate.               (2) 

 
 
 
 
 

relative formula mass = …........................................................  
 



(b) Some iron filings are added to dilute sulfuric acid. The mixture is warmed and 
hydrogen gas is given o;. 
(i)  State why the mixture is warmed.            (1) 

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

 
(ii)  State the observation that shows a gas is being given o;.     (1) 

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

 
(iii)  Give the test for hydrogen gas.            (1) 

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

 
 

(c) When the reaction stops, some iron filings remain. 
(i)  State why the reaction stops.             (1) 

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

 
(ii)  Give a chemical equation for the reaction between iron and sulfuric acid.(1) 

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

  
(Total for question = 8 marks) 

  
 
 
  



8. 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 

 
 

(d) 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) 



9. This question is about the three states of matter, solid, liquid and gas. 
(a) Solids, liquids and gases can be changed from one state to another. 

The box gives the names of some changes of state. 
 

 
 

Use words from the box to complete the sentences. 
Each word may be used once, more than once or not at all. 

 
(i)  The change from solid to liquid is called ........................................................ 

(1) 
 

(ii)  The change from liquid to gas is called …....................................................... 
(1) 

 
(iii)  The change from solid to gas is called …....................................................... 

(1) 
 
 

(b) Describe the arrangement and the movement of particles in a solid.   (3) 
 
...................................................................................................................................  
 
...................................................................................................................................  
 
...................................................................................................................................  
 
...................................................................................................................................  
 
...................................................................................................................................  
 
...................................................................................................................................  
  

(Total for question = 6 marks) 
 
 
 
 
 
 
 
 
 
  
 
 
 



10. Potassium permanganate is a purple solid that is soluble in water. 
A crystal of potassium permanganate is placed in a beaker containing water. 

 

 
 

(a) After a short time, the crystal becomes smaller and the liquid at the bottom of 
the beaker becomes purple. 
Which statement explains this observation?         (1) 

 
   A    the crystal condenses in the water 
   B    the crystal dissolves in the water 
   C    the crystal evaporates in the water 
   D    the crystal melts in the water 

 
 

(b) The beaker is left until there is no further change in the appearance of the liquid. 
(i)  Which statement describes the final appearance of the liquid?   (1) 

 
   A    all of the liquid is purple 
   B    none of the liquid is purple 
   C    only the bottom half of the liquid is purple 
   D    only the top half of the liquid is purple 

 
(ii)  Which process causes this change in appearance?      (1) 

 
   A    condensation 
   B    crystallisation 
   C    di;usion 
   D    evaporation 

 
 

(c) The formula of potassium permanganate is KMnO4 
How many di;erent elements are there in potassium permanganate?  (1) 

 
   A    3 
   B    4 
   C    6 
   D    7 

 
 (Total for question = 4 marks) 

  

  



Mark Scheme 
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(Q02 4CH1/1CR, Jan 2020)  
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(Q01 4SS0/1C, June 2019)  
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(Q03 4CH1/1CR, June 2019)  
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(Q01 4CH1/1CR, Jan 2020)  
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(Q01 4CH1/1CR, June 2019)  
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(Q01 4CH1/1C, June 2019)  

 
 


