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1 The apparatus below can be used to extract propanone,C3H6O, (boiling point 56oC) from 
a solution of propanone containing plant dyes.  
 
 
 
 
 
 
 
 
 
 
During the separation process, the plant dyes 

       
 A are collected as the distillate. 
 B react to form a colourless product. 
 C remain in the flask. 
 D are removed by the cooling water. 
       
2  Two liquids, dichloromethane and water, are separated using separating funnel. 

Dichloromethane is drained off first.  
 
Which statement about dichloromethane is correct?  

       
 A It is miscible with water and is denser than water. 
 B It is immiscible with water and is less dense than water. 
 C It is miscible with water and is less dense than water. 
 D It is immiscible with water and is denser than water. 
       
3 The table shows four elements, W, X, Y and Z with their atomic numbers. 

 
Element W X Y Z 
Atomic 
Number 6 8 11 17 

 
What are the likely formulae of ionic compounds and covalent compounds formed from 
the above elements? 
 

  Ionic Compound of formula  Covalent compound of formula 
       
 A WX YZ 
 B Y2X  WX2 
 C YW  WZ4 
 D YZ  ZX 
       
4  The following properties of compound R were given in a chemistry report written by a 

student. Which property shows that R contains ionic bonds? 
       
 A R has high melting and boiling points. 
 B Solid R dissolves in water. 
 C Solid R does not conduct electricity. 
 D Molten R conducts electricity but solid R does not. 
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5  Element X is a gas at room temperature and pressure. It reacts with calcium metal to 
form a white solid with the chemical formula Ca3X2. Which of the following is a possible 
electronic configuration of X? 

       
 A 2.3     
 B 2.5     
 C 2.8.3     
 D 2.8.5     
       
6 
 

The diagram below shows a simplified structure for asbestos. 
 
 
 
 
 
 
 
 
What type(s) of bonding is/are found in asbestos? 
 

 A covalent and ionic    
 B covalent and metallic    
 C covalent only    
 D ionic only    
       
7  
 

X, Y and Z are three different elements. The diagram below shows the arrangement of 
electrons in the compound formed by X, Y and Z. (Only electrons in the outermost shells 
are shown.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
Which of the following statements are correct? 
 
I     There is one electron in the outermost shell of an atom of X. 
II    There are 5 electrons in the outermost shell of an atom of Y. 
III   There are 8 electrons in the outermost shell of an atom of Z. 

       
 A I and II only 
 B I and III only 
 C II and III only 
 D All of the above 
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8 Both ammonia and oxygen are covalent molecules with low melting and boiling points. 
How many electrons are NOT involved in the bonding of each molecule? 
 

  Ammonia, NH3  Oxygen, O2 
 A 2  8 
 B 2  12 
 C 4  8 
 D 4  12 
       
9 Elements X and Y are both non-metallic elements in the Periodic Table. Element X 

combines with carbon to give the structural formula of X=C=X. Element Y combines with 
hydrogen to give the structural formula of H-Y. 
 
What is the most likely structural formula of the covalent compound X2Y2? 

       
 A X-Y-Y-X    
 B X=Y-Y=X    
 C Y-X-X-Y    
 D Y-X-Y-X    
      
10 The equation shows the reaction between element X and dilute hydrochloric acid. 

 
                    X(s) + 2HCl(aq) → XCl2(aq) + H2(g) 
 
Which types of bonding are present in element X and in compound XCl2? 

       
  

 
 
 
 
 
 

 

 Type of Bonding 
 in element X in compound XCl2 
A covalent covalent 
B covalent ionic 
C metallic covalent 
D metallic ionic

11 The scheme below shows some reactions of a compound of element X. 
 
 
 
 
 
 
 
 
 
 
 
What could the compound of element X have been? 

       
 A lead(II) oxide    
 B aluminium oxide    
 C zinc carbonate    
 D calcium carbonate    
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12 In a qualitative analysis, reagent M is gradually added to a salt solution N (that contains 
either 1 anion or 2 different anions), followed by the addition of dilute acid. The graph 
shows how the mass of precipitate formed changes with the reagents added. 
 

 
Which of the following combinations would produce the given results? 

       
  Addition of M followed by dilute acid  Anion(s) in N 
      
 A Aqueous barium chloride (M), followed by dilute hydrochloric acid Cl - 
 B Aqueous barium chloride (M), followed by hydrochloric acid CO3

2- 
 C Aqueous silver nitrate (M), followed by dilute nitric acid Cl -  , CO3

2- 
 D Aqueous silver nitrate (M), followed by dilute nitric acid I- 
      
13 
 

Excess aqueous barium nitrate is added to dilute sulfuric acid. The precipitate formed is 
removed by filtration. What ions are present in the filtrate? 

       
 A Ba2+ and NO3

- only    
 B Ba2+, H+ and NO3

- only    
 C H+ and NO3

- only    
 D H+, NO3

- and SO4
2- only    

       
14 Which pair of solutions will NOT produce an insoluble salt when mixed together? 
       
 A barium nitrate and sodium sulfate 
 B calcium chloride and silver nitrate 
 C magnesium nitrate and sodium sulfate 
 D zinc nitrate and potassium carbonate 
   

 
    

Addition of 
reagent M 

Volume of 
reagents added 
to N/cm3 

Addition of dilute acid 

m
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15 Hydrochloric acid reacts with each of the following substances under suitable conditions. 
Which substance reacts to give a colourless solution only? 

       
 A calcium carbonate    
 B iron(II) hydroxide    
 C potassium hydroxide    
 D silver nitrate    
       
16 
 

The diagram below shows the pH ranges of two indicators, methyl orange and methyl 
red. 
 
 
 
 
 
 
 
 
The table below shows the pH of four solutions. In which of the solutions will both 
indicators be yellow? 
 

Solution W X Y Z 
pH 2.0 3.0 5.0 6.0 

  
 A W only     
 B W and X     
 C X and Y     
 D Z only     
       
17  Which of the following reaction produces the best yield of calcium sulfate? 
       
 A Add dilute nitric acid to calcium carbonate, followed by dilute sulfuric acid. 
 B Mixing solid calcium nitrate and solid potassium sulfate. 
 C Add dilute sulfuric acid to calcium carbonate. 
 D Titrate aqueous calcium hydroxide with dilute sulfuric acid. 
       
18  Which gas is evolved when an alkaline solution of sodium nitrate is warmed with 

aluminium powder? 
       
 A ammonia     
 B nitrogen   
 C nitrogen dioxide    
 D oxygen     
       
19 The haemoglobin in mammals contain 0.33% by mass of iron. It is found that the relative 

molecular mass of a haemoglobin molecule is 68,000. How many iron atoms are there in 
one molecule of haemoglobin? 

       
 A 5     
 B 4     
 C 3     
 D 2     
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20  400 g of hydrated potassium sulfide (K2S.nH2O) contains 180 g of water of 
crystallisation. What is the formula of this compound? 

       
 A K2S.3H2O     
 B K2S.5H2O     
 C K2S.7H2O     
 D K2S.10H2O     
       
21 If the number of molecules in 35.5 g of chlorine is x, what is the number of molecules in 

36 g of water? 
       
 A 0.5x     
 B x     
 C 2x     
 D 4x     
       
22  One mole of hydrated copper(II) sulfate, CuSO4.5H2O, is dissolved in water. 

How many moles of ions does the solution contain? 
       
 A 1     
 B 2     
 C 6     
 D 7     
       
23 Which of the following has the same number of atoms as 6 dm3 of nitrogen gas at room 

temperature and pressure? 
       
 A 20 g of argon     
 B 0.25 g of hydrogen    
 C 23 g of sodium    
 D 8.5 g of ammonia    
       
24 
 

When 12.0 g of magnesium ribbon reacts with excess sulfuric acid, 55.5 g of magnesium 
sulfate is produced. What is the percentage yield of magnesium sulfate? 

       
 A 55.5%     
 B 72.5%     
 C 92.5%     
 D 97.5%     
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25  Magnesium is heated in air in an open crucible. Which graph correctly shows the change 
in the mass of the contents in the crucible? 
 
 
 
 
 
 
 
 
 
 
 
 

       
26 In an experiment, 2.00 cm3 of 1.00 mol/dm3 aqueous copper(II) sulfate was mixed with 

4.00 cm3 of 1.00 mol/dm3 aqueous ammonium carbonate. The chemical equation for this 
reaction is shown below: 
 
                 CuSO4 + (NH4)2CO3 → (NH4)2SO4 + CuCO3 
 
What did the reaction flask contain after the reaction was completed? 

       
 A white precipitate and a blue solution 
 B green precipitate and a blue solution 
 C green precipitate and a colourless solution 
 D a colourless solution only 
       
27 A volume of ethane, C2H6, has a mass of 20 g measured at room temperature and 

pressure. What is the mass of the same volume of propene, C3H8, measured at room 
temperature and pressure? 

       
 A 20.3 g     
 B 21.3 g     
 C 29.3 g     
 D 42.3 g     
       
28 An 8 g sample of oxygen gas contains the same number of atoms as 16 g of element X. 

What is the relative atomic mass of X? 
       
 A 4     
 B 8     
 C 16     
 D 32     
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29 40.0 cm3 of aqueous 1.00 mol/dm3 solution of the hydroxide of metal X neutralises 
exactly 80 cm3 of 0.250 mol/dm3 sulfuric acid. What is the formula for the sulfate of X? 

       
 A X2SO4    
 B XSO4    
 C X2(SO4)3    
 D X(SO4)2    
       
30 A solution of sulfuric acid has a concentration of 1 mol/dm3.  

 
Different volumes of the acid are added to different volumes of aqueous sodium 
hydroxide. The temperature of the solution is measured after each addition. Complete 
neutralisation occurs at the point where the temperature reached is a maximum. 
 
The graph below shows the results. 
 

 
 
What is the approximate concentration of the aqueous sodium hydroxide? 

       
 A 0.667 mol/dm3     
 B 1.33 mol/dm3     
 C 1.50 mol/dm3     
 D 3.00 mol/dm3     
 
 
 

End of paper 
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