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Section A (15 marks) 
Choose the most suitable answer and write its letter in the answer table 
provided on Page 5. 
 
1 Acid Q is used to prepare two soluble salts, as shown below. 
  
                  

              +                            Æ  
                 

 
 
 

                 
              +                            Æ  
                 

  
 Which of the following contains correct names for Q, R and S? 
  Q R S 
 A Hydrochloric acid Magnesium chloride Copper(II) chloride 
 B Sulfuric acid Magnesium nitrate Copper(II) sulfate 
 C Hydrochloric acid Magnesium hydroxide Copper(II) chloride 
 D Sulfuric acid Magnesium oxide Copper(II) sulfate 

Acid 
Q 

Base  
R 

Magnesium 
sulfate 

Copper(II) 
oxide 

Salt  
S 

Acid 
Q 

 
2 Which of the following is the correct ratio of the number of atoms in 112 g of 

gaseous nitrogen to the number of atoms in 90 g of ethane (C2H6)? 
  
 A 1 : 1 C 1 : 6 
 B 1 : 3 D 1 : 12 
 
3 The formula of a sodium compound in silica gel is Na2Si4Ox. What is the value 

of x if the relative molecular mass of the sodium compound is 302?  
  
 A 8 C 10 
 B 9 D 12 
 
4 5 g of element X reacted with 8 g of element Y to form a compound with the 

formula XY2. 
  
 Given that 80 is the relative atomic mass of Y, what is the relative atomic mass 

of X?  
  
 A 25 C 40 
 B 50 D 100 
 
5 Which of the following has the largest number of atoms? 
  
 A 0.1 mole of oxygen 
 B 0.2 mole of water 
 C 0.3 mole of carbon 
 D 0.4 mole of helium 
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6 Zinc oxide is produced by heating zinc carbonate. 
  
 ZnCO3 Æ ZnO + CO2 
  
 What is the percentage yield of zinc oxide if 125 g zinc carbonate on heating 

produces 75 g of zinc oxide given that Mr of ZnCO3 is 125 and Mr of ZnO is 81? 
   
 A 75/81 x 100 C 125 x 75/81 x 100 
 B 81/75 x 100 D 125 x 81/75 x 100 
 
7 An organic compound contains 24 g of carbon, 4 g of hydrogen and 32 g of 

oxygen. What is the empirical formula of the compound? 
  
 A CHO C CH2O 
 B CH4O D C2H4H2 
 
8 Ammonia reacts with chlorine according to the equation below: 
  
 2NH3(g)  +  3Cl2(g)  Æ  N2(g)  +  6HCl(g) 
  
 If 90 cm3 of ammonia is mixed with 150 cm3 of chlorine and all the volumes are 

measured at the same temperature and pressure, what is the total volume of 
the resultant mixture? 

  
 A 315 cm3 C 350 cm3 
 B 330 cm3 D 365 cm3 
 
 
9 The element X forms a gaseous molecule X2. One volume of X2 combines with 

two volume of hydrogen gas to form two volumes of a gaseous hydride. What is 
the formula for the hydride of X? 

  
 A HX C H2X 
 B HX2 D H2X2 
 
10 Which of the following substances in water is most suitable to react with dilute 

hydrochloric acid to prepare silver chloride? 
  
 A Silver oxide C Silver nitrate 
 B Silver metal D Silver carbonate 
 
11 Which of the following pairs of solutions when added together will produce an 

insoluble salt? 
  

I Magnesium fluoride and lead(II) nitrate 
II Sodium chloride and silver nitrate 
III Copper(II) sulfate and barium chloride 

 

IV Potassium carbonate and sodium nitrate 
  
 A I and II only C I, II and IV only 
 B I, II and III only D I, II, III and IV 
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12 An aqueous solution containing an anion has the following observation when 
the test is carried out on it. 

  
 Test Observation 
 Add aqueous barium chloride to the 

solution followed by dilute hydrochloric 
acid 

Form a white precipitate which is 
insoluble in dilute hydrochloric acid. 

  
 Which of the following is the correct ionic equation for the test for the anion? 
  
 A Ba2+(aq) + SO4

2-(aq) Æ BaSO4(s) 
 B Ba2+((aq) + 2NO3

-(aq) Æ Ba(NO3)2(s) 
 C Pb2+(aq) + 2Cl-(aq) Æ PbCl2(s) 
 D Ag+(aq) + Cl-(aq) Æ AgCl(s) 
 
13 Which of the following contains 2 aqueous solutions that form green insoluble 

salts with sodium carbonate solution? 
  
  Solution 1 Solution 2 
 A Iron(II) sulfate Zinc sulfate 
 B Lead(II) nitrate Iron(II) nitrate 
 C Iron(II) ethanoate Chromium(III) ethanoate 
 D Aluminium chloride Iron(II) chloride 
 
14 Which of the following solutions when mixed together form a soluble salt? 
  
 A Aqueous silver nitrate and dilute hydrochloric acid 
 B Aqueous calcium chloride and aqueous silver nitrate 
 C Aqueous lead(II) ethanoate and dilute sulfuric acid 
 D Aqueous potassium hydroxide and dilute nitric acid 
 
15 If 0.0100 mole aqueous sodium chloride is added to 0.0200 mole aqueous 

silver nitrate, which of the following ions are present in the solution produced? 
  
 I Na+ III Ag+ 
 II Cl- IV NO3

- 
  
 A I and IV only C I, III and IV 
 B I, II and IV only D I, II, III and IV 
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Section A (15 Marks) 
Answer the questions (1-15) by filling the answer in the table below. 
 

1  6  11  

2  7  12  

3  8  13  

4  9  14  

5  10  15  

 
Section B (20 marks) 
Answer all questions in this section in the spaces provided 
 
B1 Sodium forms 2 compounds with chlorine and oxygen.   
 (a) One mole of NaClOx (one of the compounds) decomposes at room 

temperature and pressure, according to the equation below to 
produce 36 dm3 of oxygen.  

[3] 

    
  2NaClOx → 2NaCl + xO2  
    
  What is the formula of this compound? (Show all the essential 

working ) 
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 (b) One mole of NaClOy (the other compound) reacts with 73.0 g of 

dilute hydrochloric acid to form 58.5 g of sodium chloride, 18 g of 
water and 24 dm3 of chlorine at room temperature and pressure. 

 

    
  (i) Calculate the number of moles of hydrochloric acid reacted and 

sodium chloride, water and chlorine formed. 
[1]

    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  (ii) Give the chemical equation for the reaction for NaClOy. [1]
    

 
 

 

     
  (iii) Hence give the formula of this compound. [1]
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B2 In an experiment, 2.76 g of sodium react with an excess amount of gaseous 

element E. At the end of the experiment, 12.36 g of compound NaE is obtained.
  
 (a) Calculate the mass of gas E reacted with sodium. [1]
   

 
 
 
 
 
 
 
 
 
 

 (b) Determine the relative atomic mass of element E. [3]
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 (c) Identify element E. [1]
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B3 The diagram below shows the symbol of the atom of element X. 
  
  

                                  
 

  
 (a) X forms a compound with sulfur and oxygen. 12.34 g of this 

compound contains 5.00 g of sulfur and 3.75 g of oxygen. If the 
molar mass of the compound is 158 g/mol. What is the molecular 
formula of the compound? 

[4] 

    
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 (b) An aqueous solution of this compound reacts with aqueous 
hydrochloric acid to form an aqueous solution of chloride of X, sulfur, 
sulfur dioxide and water. 

 

    
  (i) Write the chemical equation including the state symbols for this 

reaction. 
[2] 

    
 

23 X 
11 
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  (ii) Calculate the maximum mass of sulfur deposited when 4 g of 

the compound is added to 0.0400 mole aqueous hydrochloric 
acid. 

[3] 

    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  END OF SECTION B  
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Section C (10 marks) 
 
C1 Sulfuric acid is used to prepare salt S in Experiment I and salt T in Experiment 

II as shown in the diagram below. 
  

 
 
       
 

 
  

Excess zinc 
carbonate

0.500 mol/dm3 
dilute sulfuric 
acid 

25.0 cm3 of 0.500 
mol/dm3 aqueous 
ammonia and 
phenolphthalein Solution of 

salt S

Burette 

EXPERIMENT I 

 

 

Dilute sulfuric 
acid 

Reacting zinc 
carbonate 

EXPERIMENT II 
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 (a) Name S and T in Experiment I and Experiment II respectively. [2] 
    
   

 
    
 (b) Write the chemical equation for reaction in Experiment I. [1] 
    
   

 
    
 (c) If 0.213 g of aqueous ammonia is found in the conical flask, what is 

the number of moles of dilute sulfuric acid required to react 
completely with the aqueous ammonia. 

[2] 

   
 
 
 
 
 
 
 
 
 

    
 (d) Assuming that 12.50 cm3 of sulfuric acid is found in the number of 

moles in (c). Describe how you would use the answer in (c) to 
prepare pure and dry salt S. 

[3] 
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 (e) How do you know that zinc carbonate is added in excess in 
Experiment II? 

[1] 

   
 

    
 (f) Zinc carbonate is also a salt. State the method used to prepare it. [1] 
   

 
    

 
☺END OF TEST☺ 
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