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Section A  [50 marks] 
Answer ALL questions in the spaces provided in question paper.  

 
1.  Use the following clues to complete the crossword.         [11] 

 
Across 
2. An _______ is a pure substance that cannot be split up into two or more simpler substances by 

physical or chemical processes. 
5. ________ are atoms of the same element with the same number of protons but different 

number of neutrons. 
10. Rate of diffusion of a substance depends on its relative molecular mass and _______. 
11. Liquids which evaporate quickly at low temperatures are called ________ liquids. 
Down 
1. ________ are different forms of the same element. 
3. Ethanol and water mix together completely to form a single solution. They are said to 

be_______. 
4. Molecules formed by the combination of two atoms are called ______ molecules. 
6. The number of protons and neutrons in an atom is called its ______ number. 
7. ________ is the movement of particles from a region of higher concentration to a region of 

lower concentration. 
8. __________ is defined as anything that occupies space and has mass. 
9. A ______ solution is a solution that contains the maximum amount of solute at a given 

temperature. 
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2. Three elements, W, X and Y, have atomic numbers between 1 and 18. The atom W has  one 
 electron fewer than a noble gas. W exists as a pale yellow gas at room temperature and 
 pressure. The atom X has one electron more than a noble gas and it has 3 electron shells; 
 and the atom Y has two electrons fewer than a noble gas.  It exists as the second most 
 abundant gas in the Earth’s atmosphere. 
 (a) Using only the symbols, W, X and Y, give the formula for the simplest compound formed 
   from                 
 [3] 
       (i) W and X? _____________________ 

       (ii)  X and Y? _____________________ 

       (iii)  Y and Y? _____________________ 

 (b) What type of bonding would be found between         [2] 

       (i)  two atoms of Y? _____________________ 

       (ii)  atoms W and X? _____________________ 

  (iii)   Draw a ‘dot and cross’ diagram to show the bonding in the compound between  
   W and X.                [2] 
   (show only outer shell electrons) 
 
 
 
 
 
 
 
 
 
 
 
 
3. Janice was cooking lunch when a glass bowl containing common salt (sodium chloride) fell 

off the table and shattered to pieces. She does not want to throw away all the salt.  She 
remembered that her Chemistry teacher once taught her how to separate salt from insoluble 
impurities using a piece of filter paper.  However, she does not have access to any filter 
paper at home and she has to obtain the salt before her mother reaches home at 6pm. 
Explain how she could obtain a sample of pure salt from the mixture of glass and salt.  [3] 
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4. State whether each of the following statements is either TRUE or FALSE 
 Give a reason to justify your answer. 
 (a) Hydrogen chloride is an ionic compound that dissolves in water to form hydrochloric  
  acid.                  [2] 

 

 

 

 

 

 

 
 (b)   Helium is inert as the outermost electron shell of each atom contains an octet of  
  electrons.                  [2] 

 

 

 

 

 

 

 
 (c) Carbon dioxide gas has a very low melting and boiling point because it has very weak 
   covalent bonds between its molecules.           
 [2] 

 

 

 

 

 

 

 
 (d) Copper (II) chloride is a good conductor only in aqueous or molten state because the 
   copper metal is a good conductor of electricity.         
 [2] 
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5. (a)  Give the formula of the ion which is produced in aqueous solution by alkali.   [1] 

 

 
 (b) Write the ionic equation, including state symbols, for the reaction between an acid 
     and an alkali.                [2] 

 

 
 (c) Name a salt which is prepared by precipitation and name a pair of reactants needed for 
   this preparation.               
 [3] 

  Name of salt : ________________ 

  Reactants : ________________ and _________________ 

 
6.    The diagram below shows the structure of three solids A, B and C. 

 
  

A B C 
 
 (a) Name a substance, which has the same structure as 

  A: ___________________ 

  B: ___________________ 

  C: ___________________                 [1.5] 

 (b) Name the type of particles (atoms, ions, molecules) present in the lattice of each of the 
   following: 

  A: ___________________ 

  B: ___________________ 

  C: ___________________                 [1.5] 

 (c) The melting point of B is very much larger than C.   Explain, in terms of structure and 
   bonding, why there is a large difference in melting point.      
 [3] 
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7. Write the balanced chemical equations for the following reactions.      [4] 

 (a) sodium hydroxide + sulphuric acid → sodium sulphate + water 

 

 

 (b) zinc carbonate + hydrochloric acid → zinc chloride + water +carbon dioxide 

 

 

8. Fluorine, chlorine, bromine and iodine are elements from group VII. 
(a) Why does reactivity decreases down the Group VII?         [2] 

 

 

 

 
 (b) Why does the melting and boiling point increases down the Group VII?      [3] 
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Section B  [30 marks] 
Answer any three questions.  

Write your answers in the foolscap provided.  

 
 
B1 (a)  Give the name and formula of the ion which must be present in any acidic solution. [2] 
 (b)  Some metals react with acids to produce a salt and hydrogen gas.  
  (i) Name two other types of substances that will also react with acids.    [2] 
  (ii) Write an equation for one example of one of these reactions that produce the salt 
    zinc chloride.               
 [2] 
 (c)  An old chemistry book contains the sentence: 
     ‘Bicarbonate of soda’, NaHCO3, is used to counteract the effects of bee stings. 
  (i) What can you deduce from this statement about bee stings?     [1] 
     (ii)   Suggest why `bicarbonate of soda' is not effective against wasp stings.  [2] 
 (d)  Nitrogen dioxide dissolves readily in water to give nitric acid.  
     Deduce a likely formula for this acid.                                 [1] 
   
B2 Consider the elements A to H in the following Periodic Table: 
 

  
 Using only the symbols A to H,  
 (a)   Classify the elements into 
       (i)  inert gas. 
       (ii)  metalloids. 
   (iii)  transition metal. 
       (iv)  alkali metal. 
  (v) halogen.                 [5] 
 (b) Which metal would most likely form coloured ion.        [1] 
 (c) Write the formula of each of the following compounds: 
       (i)  compound formed between C and G. 
  (ii) compound formed between E and F.          [2] 
 (d) Which of the compounds in (c) conducts electricity? Explain your choice.   [2] 
 
B3 (a) Tetraethyl lead (T.E.L.) is added to petrol to make the car engine run smoothly.  
  The formula of T.E.L. is (C2H5)4Pb. From this chemical formula, deduce   
  (i)  the name of the elements present in T.E.L.         [1] 
  (ii)  the total number of carbon atoms present in one molecule of T.E.L.   [1] 
  (iii)  the total number of all the atoms present in one molecule of T.E.L.    [1] 
 (b) Uranium-235 and uranium-238 are two isotopes of uranium. The table below shows the 
  numbers of the particles in one atom of uranium-235. 

   
  (i) Suggest a reason why this is known as uranium-235.       [1] 
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  (ii) Give the number of protons and neutrons found in an atom of uranium-238.  [2] 
 
 (c) The table below gives the number of protons, neutrons and electrons in particles V, W, 
   X, Y and Z. 

Particles V W X Y Z 
Protons 19 9 1 20 18 
Neutrons 20 10 0 20 18 

electrons 18 10 0 18 18 
  (i)  Which particle carries positive charges? 
  (ii)  Which particle carries negative charges? 
  (iii) Which particles combine together to give ionic solids? 
  (iv)  Which particle represents the atom of a noble gas?       [4] 
 
B4 You are given a solid mixture that contain 50g sample of potassium nitrate and 5g of sodium 
 chloride.  Both are soluble in water.   
 (a) Describe and explain the steps you would take to obtain at least 20g of solid crystals of 
   potassium nitrate. You have been advised by your teacher to use a method called 
   fractional crystallization. The below resources have been made available to you.
 [7] 
 (b) Explain why it is impossible to obtain 50g of potassium nitrate.     [3] 
 

Resource 1 : 
“In chemistry, fractional crystallization is a method of refining substances based on differences in 
solubility. If two or more substances are dissolved in a solvent, they will crystallize out of solution 
(precipitate) at different rates. Crystallization can be induced by changes in concentration, 
temperature or other means. Fractional crystallization can be used for purification or analysis.” 
(Quoted from From Wikipedia, the free encyclopedia at http://en.wikipedia.org/wiki/Fractional_crystallisation) 

 

Resource 2 : 

 
Source : http://www.thesciencedesk.com/SolubilityGraph.html 
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~ The End ~ 

 


