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For this paper you must have: 
• a ruler 
• the Periodic Table (enclosed). 

You may use a calculator. 

 
Time allowed 
• 60 minutes 
 
Instructions 
• Use black ink or black ball-point pen. 
• Fill in the boxes at the top of this page. 
• Answer all questions. 
• You must answer the questions in the space provided.  Do not 

write outside the box around each page or on blank pages. 
• Do all rough work in this book.  Cross through any work you do 

not want to be marked. 
 
Information  
• The marks for questions are shown in brackets. 
• The maximum mark for this paper is 60. 
• You are expected to use a calculator where appropriate. 
• You are reminded of the need for good English and clear 

presentation in your answers. 
 
Advice 
• In all calculations, show clearly how you work out your answer. 
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 Answer all questions in the spaces provided. 

 1 (a)  A chemistry teacher demonstrated the reaction between sodium and water to some 
students.  One of the students wrote the following notes. 

 

The reaction between sodium and water 
 
A piece of sodium was cut easily into smaller pieces with a 
knife. 
 
The sodium was added to water in a trough. 
 
 
 
 
 
 
The sodium: 

• floated 
• melted quickly to give a silvery ball 
• moved on the surface of the water 
• fizzed. 

 
    Use the information in the box to help you to answer the questions. 

 
How can you tell that: 

 
 1 (a) (i) sodium has a low melting point 

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

(1 mark) 
 
 1 (a) (ii) sodium is soft 

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

(1 mark) 
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  1 (a) (iii) a gas was produced 

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

(1 mark) 
 1 (a) (iv) sodium has a low density? 

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

(1 mark) 
 
 1 (b)  Sodium reacts with chlorine to form sodium chloride. 
 
    Write a word equation for this reaction. 
 
     .........................................................................................................................................  

(1 mark) 
 
 1 (c)  Use words from the box to answer the questions. 
 

compound element metal mixture 

 
    Which word best describes: 
 
 1 (c) (i) chlorine ..............................................................  

(1 mark) 
 
 1 (c) (ii) sodium chloride? ................................................  

(1 mark) 
 
 
 
 
 

Question 1 continues on the next page 
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  1 (d)  When sodium reacts with chlorine the sodium atoms change into sodium ions. 

 
    The diagrams below represent a sodium atom and a sodium ion. 
 
 
 
 
 
 
 
 
 
 
 
    Use the diagrams to help you to describe how a sodium atom turns into a sodium ion. 
 
     .........................................................................................................................................  
 
     .........................................................................................................................................  
 
     .........................................................................................................................................  
 
     .........................................................................................................................................  

(2 marks) 
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  1 (e) (i) The diagram below represents a chlorine atom. 

 
 
 
 
 
 
 
 
 
 
    When chlorine reacts with sodium the chlorine forms negative chloride ions. 
 
    Complete the diagram below to show the outer electrons in a chloride ion (Cl¯). 
 
 
 

  
 
 
 
 
 
 
 
 
 

(1 mark) 
 1 (e) (ii) Chloride ions are attracted to sodium ions in sodium chloride. 
 
   Explain why. 
 
     .........................................................................................................................................  
 
     .........................................................................................................................................  

(1 mark) 
 
 
 

Turn over for the next question 

11 
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  2 Copper sulfate crystals can be made from copper oxide and an acid. 

 
 2 (a)  Complete the word equation for this reaction. 
 
    ………………..  acid  +  copper oxide copper sulfate  +  …………………. 

(2 marks) 
 
 2 (b)  A student followed the stages shown in the diagram to make a sample of copper sulfate. 
 

 
 
 2 (b) (i) Why was the acid heated in Stages 1 and 2? 
 
     ..........................................................................................................................................  

(1 mark) 
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 2 (b) (ii) How would the student know when the copper oxide was in excess in Stage 2? 
 
     ..........................................................................................................................................  

(1 mark) 
 
 2 (b) (iii) The apparatus below is used in Stage 3. Name A and B. 

 
 
    A  ..................................................  
 
    B  ..................................................  

(2 marks) 
 
 2 (b) (iv) Complete the sentence using a word from the box. 
 

crystallisation distillation filtration 

 
   In Stage 5 the solid copper sulfate is formed by  .........................................................  . 

(1 mark) 
  
 2 (b) (v) This method makes copper sulfate crystals that contain no acid and no copper oxide. 
    Explain how. 
 
    ..........................................................................................................................................  

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

(3 marks) 10 
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  3  Crude oil is a mixture of hydrocarbons.  The diagram shows a method of separating crude oil. 

 

 
 
 3 (a)  Complete the sentence. 
  
    This method of separation is called  ..................................................................  . 

 (1 mark) 
 
 3 (b)  Most of the compounds in crude oil are saturated hydrocarbons. 

 
Complete the sentences. 

 
    A hydrocarbon is a compound that contains ………………………………………. and 
 
    …………………………………………… only. 
 
    A hydrocarbon is saturated if it contains only ………………………………………… bonds. 

(2 marks) 
 
 3 (c) (i) Give the letter from the diagram that represents the least flammable fraction. 
 

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

 
 3 (c) (ii) Give the letter from the diagram that represents the most viscous fraction. 
 
     ............................  

(1 mark) 
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  3 (d) (i) How does the temperature change between the bottom and the top of the tower? 

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

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

(1 mark) 
 
 3 (d) (ii) Complete the sentence below. 
 
   The different hydrocarbons in crude oil can be separated by this method because they 
 
   have different .......................................................................................  . 

(1 mark) 
 
 
 3 (e)  Many of the fractions of crude oil are used as fuels. 
 
 3 (e) (i) When fuels such as petrol and diesel are burned, substances are released into the air. 

These substances cause acid rain, global dimming and climate change. 
 
Draw a straight line from each environmental problem to the substance that causes it. 

 
   
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(3 marks) 
 
 

Question 3 continues on the next page 
 
 
 
 

Acid rain 

Climate change 

Substance that causes problem 
 

Environmental problem 

Global dimming 

Carbon particles 

Carbon dioxide 

Sulfur dioxide 

Water vapour 
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  3 (e) (ii) Carbon particles are produced by the partial combustion of a fuel. 

 
Complete the sentences using words from the box. 
 

carbon dioxide carbon monoxide nitrogen oxygen 

 
   Partial combustion is caused by too little  ........................................................................  . 

 
A gas formed by the partial combustion of petrol is  ........................................................  . 

(2 marks) 
 
 
 
 

Turn over for the next question 
 
 
 

12 
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 Turn over for the next question 
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ANSWER IN THE SPACES PROVIDED 
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  4 Calcium nitrate decomposes when it is heated. 

 
     2 Ca(NO3)2(s) 2 CaO(s)  +  4 NO2(g)  +  O2(g) 
 
 4 (a)  A flame test was carried out on a sample of the solid product.  What colour flame would 

be seen?  
 
    ..........................................................................................................................................  

(1 mark) 
 
 4 (b) The solid product (CaO) reacts with water to form a solution of Ca(OH)2 
 
 4 (b) (i) Give the name of Ca(OH)2 
 
    ..........................................................................................................................................  

(1 mark) 
 
 4 (b) (ii) Complete the sentences. 
 
    When universal indicator is added to the solution formed it turns ....................................  . 
 
    This shows that Ca(OH)2 is  ...............................................................  . 

(2 marks) 
 
 4 (b) (iii) Draw a ring around the most likely pH value of the solution. 
 
 
     3 7 11 
 

(1 mark) 
 
 4 (c) When water is added to the solid product in a test tube the tube becomes very hot. 
 
 4 (c) (i) This shows that the reaction is  .......................................................................................  . 

(1 mark) 
 
 4 (c) (ii) The tube becomes hot.  
    Explain why. 
 
     ..........................................................................................................................................  

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

(2 marks) 
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  4 (d)  Oxygen is given off when calcium nitrate decomposes. 

 
    Describe a test for oxygen, and give the result if oxygen is present. 
 
     ..........................................................................................................................................  

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

(1 mark) 
 
 
 
 

Turn over for the next question 
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  5 Copper is a widely used material. 

 
 5 (a) In this question you will be assessed on using good English, organising information 

clearly and using specialist terms where appropriate. 
 
   One method of obtaining copper is by roasting copper(I) sulfide in air. 
    
   The copper produced by roasting copper(I) sulfide is impure. It can be purified by 

electrolysis, using the apparatus shown in the diagram. 
 

 
 
 
    Describe how copper can be purified using the apparatus shown. 
 
     ..........................................................................................................................................  
 
     ..........................................................................................................................................  
 
     ..........................................................................................................................................  
 
     ..........................................................................................................................................  
 
     ..........................................................................................................................................  
 
     ..........................................................................................................................................  
 
     ..........................................................................................................................................  
 
     ..........................................................................................................................................  
 
     ..........................................................................................................................................  
 
     ..........................................................................................................................................  
 
     ..........................................................................................................................................  
 
     ..........................................................................................................................................  

(6 marks) 
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  5 (b)  The diagram represents the structures of pure copper and of an alloy, brass. 

 

 
 
   Use the diagram to help you to explain why: 
 
 5 (b) (i) copper can be bent and shaped 
 
     ..........................................................................................................................................  

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

(2 marks) 
 
 5 (b) (ii) brass is an alloy 
 
     ..........................................................................................................................................  

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

(1 mark) 
 
 5 (b) (iii) brass is harder than pure copper. 
 
    ..........................................................................................................................................  

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

(2 marks) 
 
 
 

Turn over for the next question 
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  6 (a)  Ethanol is a liquid fuel which can be used as an alternative to petrol.   

    Ethanol can be made by fermentation. 
 
State one advantage and one disadvantage of using fermentation to produce ethanol as 
a fuel. 

 
    Advantage  ........................................................................................................................  

 
 ..........................................................................................................................................  
 
Disadvantage  ...................................................................................................................  
 
 ..........................................................................................................................................  

(2 marks) 
 

 
 6 (b)  A student did an experiment to find out the energy released when ethanol burns in air. 

 
She used the apparatus shown in the diagram. 
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     Her results are shown in the table. 

 

Experiment  Mass of fuel 
used in g 

Temperature 
change of 
water in °C 

Energy used 
to heat  

water in kJ 

Energy given 
out by 1.00g 
of fuel in kJ 

1 0.78 52 16.4 21.0 

2 0.64 43 13.5 21.1 

3 0.68 45 14.2 ………… 

 
 6 (b) (i) The energy given out when 1.00 g of fuel burns can be calculated using the equation: 
 
    energy given out when 1.00 g of fuel burns  =   energy used to heat water 
     mass of fuel used 
 
    Calculate the amount of energy given out by 1.00 g of fuel in Experiment 3. Write your 

answer in the table. 
(1 mark) 

 
 6 (b) (ii) What measurements must the student have made during the experiment to be able to 

record the temperature change of the water and the mass of fuel used? 
 
    ..........................................................................................................................................  

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

(2 marks) 
 
 6 (b) (iii) Suggest one reason why the student repeated the experiment. 
  
     .........................................................................................................................................  

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

(1 mark) 
 
 6 (b) (iv) The main error in this experiment is energy loss. 
 
    Suggest one way that the equipment could be changed to reduce energy loss. 
 
     .........................................................................................................................................  

(1 mark) 
 

END OF QUESTIONS 7 
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There are no questions printed on this page 
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