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Instructions 
 

▪ Use black ink or ball-point pen.  

▪ Fill in the boxes at the top of this page with your name.  

▪ Answer the questions in the answer sheets provided. 

– there may be more space than you need.  

Information 
 

▪ The total mark for this paper is 50 

▪ The marks for each question are shown in brackets 

– use this as a guide as to how much time to spend on each question. 

 
Advice 
 

▪ Read each question carefully before you start to answer it.  

▪ Keep an eye on the time.  

▪ Write your answers neatly and in good English. 

▪ Try to answer every question.  

▪ Check your answers if you have time at the end. 
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1. This question is about mixtures and compounds. 

(a) The table shows some methods used in the separation of mixtures. 

Place one tick ( ) in each row to show the best method for each separation. 
(2) 

 
  

(b) Rock salt is a mixture of sand and salt. 

Salt is soluble in water. 
Describe a method to separate the sand and the salt from a sample of rock salt. 

(3) 
 ...................................................................................................................................................................................................  

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

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

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

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

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

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

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

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

  

(c) A student uses paper chromatography to separate the dyes contained in food 
colourings. 

The student places spots of four known food colourings, W, X, Y and Z, on the 
chromatography paper. 
The diagram shows the chromatography paper at the start and at the end of the 
experiment. 
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(i) Describe how the student should complete the experiment after placing the four 
spots on the paper. 

(3) 
 ...................................................................................................................................................................................................  

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

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

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

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

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

  

(ii) Describe how the student could determine the Rf value for food dye Y. 
Do not include any calculations. 

(2) 
 ...................................................................................................................................................................................................  

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

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

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

 

(iii) Give a reason why food colouring X does not move during the experiment. 
(1) 

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

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

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

  

(d) A compound has the formula Al2(SO4)3 
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(i) How many different elements are in Al2(SO4)3? 
(1) 

   A    3 
   B    4 
   C    5 
   D    9 

 
(ii) How many atoms are in the formula Al2(SO4)3? 

(1) 
   A    3 
   B    10 
   C    17 
   D    21 

 
  

(Total for question = 13 marks) 

 

2. This question is about the three states of matter, solid, liquid and gas. 

(a) The diagram shows how particles of a substance are arranged in two of these states. 

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

(1) 
(ii) Identify the state of matter that contains particles with the least energy. 

(1) 

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

(b) The table shows two changes of state. 

Complete the table by giving the name of each change of state. 
(2) 
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(c) Explain why hot water evaporates more quickly than cold water. 

(2) 
 ...................................................................................................................................................................................................  

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

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

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

  

(Total for question = 6 marks) 

 

3. A student investigates the effect of temperature on the rate of reaction between two 
solutions, A and B. When the reaction occurs, the mixture turns from colourless to blue. 

This is the student's method. 

 
·  pour 25 cm3 of solution A into a conical flask 
 
·  add solution B and measure the temperature of the mixture 
 
·  record the time taken for the mixture to turn blue  

The student repeats this method at different temperatures. 

(a) Give two variables that the student needs to keep constant in this investigation. 

(2) 

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

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

(b) The table shows the student's results. 

 
(i) Plot the student's results on the grid. 

(1) 
(ii) Draw a circle around the anomalous result. 

(1) 
(iii) Draw a curve of best fit. 

(1) 
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(iv) Give a reason for the anomalous result. 

(1) 

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

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

(v) Use your graph to determine the time taken for the mixture to turn blue at 55 °C. 
Show your working on the graph. 

(2) 

time taken = ........................................................... s 

(c) Use information from the table to calculate the mean rate of reaction at 20 °C. 

Use the expression 

 
Give your answer in standard form. 

(2) 
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mean rate = ........................................................... s–1 

(d) Explain how increasing the temperature affects the rate of a reaction. 

Refer to particle collision theory in your answer. 
(3) 

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

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

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

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

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

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

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

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

(Total for question = 13 marks) 

  

4. This question is about the reactions of iron. 

(a) Iron rusts when exposed to water and oxygen. 

(i) Give the chemical name of the compound that forms when iron rusts. 
(1) 

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

(ii) What type of reaction occurs when iron rusts? 
(1) 

   A    combustion 
   B    decomposition 
   C    neutralisation 
   D    oxidation 

 
(iii) Galvanising is a method used to prevent iron from rusting. 

Give the name of the metal used to galvanise iron. 
(1) 

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

(b) When iron reacts with dilute sulfuric acid, the products are iron(II) sulfate and hydrogen. 

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

 .............................................................................................................................................  
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(ii) Give a test for hydrogen. 
(1) 

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

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

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

(c) An excess of iron is added to copper(II) sulfate solution. 

(i) Name the type of reaction that occurs. 
(1) 

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

(ii) State the appearance of the solid that forms in the reaction. 
(1) 

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

(d) Give the reason why no reaction occurs when iron is added to magnesium sulfate 
solution. 

(1) 
 ...................................................................................................................................................................................................  

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

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

  

(Total for question = 8 marks) 

5. This question is about gases in the atmosphere. 

The box gives the names of some gases. 

 
(a) Choose gases from the box to answer these questions. 

(i) Identify the least reactive gas in the atmosphere. 
(1) 

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

(ii) Identify the most abundant gas in the atmosphere. 
(1) 

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

(iii)  Identify the gas that is not normally found in the atmosphere. 
(1) 

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

(b) State an environmental problem caused by increasing amounts of carbon dioxide in 
the atmosphere. 

(1) 

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

 .............................................................................................................................................  
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(c) Describe a test for carbon dioxide. 

(2) 
 ...................................................................................................................................................................................................  

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

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

  

(Total for question = 6 marks) 

  

6. (a) The diagram represents an atom of an element. 

 
(i) What is the particle labelled W? 

(1) 
   A    electron 
   B    neutron 
   C    nucleus 
   D    proton 

 
(ii) An atom of this element contains 13 neutrons. 

What is the mass number of this element? 
(1) 

   A    12 
   B    13 
   C    25 
   D    49 

 
(iii) State why atoms have no overall charge. 

(1) 

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

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

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

(iv) What is the charge on the ion usually formed from this element? 

(1) 
   A    1+ 
   B    2+ 
   C    1- 
   D    2- 

 
 

 (Total for question = 4 marks) 


