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PHYSICAL CONSTANTS: 
Avogadro’s number:   NA = 6,022 x 1023 objects mol−1 

Volume:    1 litre, L = 1000 mL ≡ 1 dm3 = 1000 cm3 

Molarity:    1 M ≡ 1 mol.L−1 ≡ 1 mol.dm−3 
pH :     pH  =  − log [H3O+] 

KW :     1 x 10−14  =   [H3O+][OH−] 
A Periodic Table and a list of anions and cations are attached to this question paper. 
 

PART A – INORGANIC CHEMISTRY 

INSTRUCTIONS FOR PART A 

Answer all questions in PART A in a separate answer book. 

Clearly label this answer book: INORGANIC 

SECTION 1 – MULTIPLE CHOICE 

Answer section A in your answer book and clearly indicate the question number and 
the letter choice. For Example: 27 = E. 

1. If aluminium reacts with non-metal X to form a compound with the general 
formula: Al2X3, what is the most likely formula for the compound that is 
formed between potassium and non-metal X? 

A. K2X3  
B. K3X2 
C. K2X 
D. KX3 

2. The correct name for H2S(aq) is: 
A. Hydrogen sulphide 
B. Sulphuric acid 
C. Sulphurous acid 
D. Hydrosulphuric acid 

3. Potassium carbonate (K2CO3) reacts with hydrochloric acid (HCl) as follows: 

K2CO3(aq) + HCl(aq) → KCl(aq) + H2O(l) + CO2(g)  (unbalanced) 
What volume of 0.100 M HCl is required to completely neutralise 20.0 mL 
of 0.125 M K2CO3? 

A. 20.0 mL 
B. 25.0 mL 
C. 50.0 mL 
D. 12.5 mL 
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4. According to the Arrhenius theory an acid is a substance that: 
A. increases the concentration of hydrogen ions when dissolved in water 
B. can donate protons to another substance 
C. increases the concentration of hydroxide ions when dissolved in water 
D. can donate hydroxide ions to another substance 

5. The oxidation state of manganese (Mn) in the permanganate ion (MnO4
−) is: 

A. – 4 
B. + 3 
C. + 7 
D. – 6 

6. The correct answer (reported to the proper number of significant figures) for  
6.3 × 3.25 =  

A. 20 
B. 20.5  
C. 20.48  
D. 20.475  

  [6 x 2.5 = 15] 
 

SECTION 2 

QUESTION 1 

1.1 Complete and write balanced chemical equations (including physical 
states) for each of the following chemical reactions. In each case 
identify the type of a reaction: 

1.1.1 The heating of solid potassium chlorate. (5) 
1.1.2 Liquid benzene burns in air. (5) 

1.2 Balance the following redox reaction by showing half-reactions and the 
overall reaction. 

 Sn2+   +   Fe3+   →   Sn4+   +   Fe2+ (4) 

1.3 The following results were obtained from replicate determination of the  
 lead content in a blood sample: 0.752, 0.756, 0.752, 0.751 and 0.760 

ppm Pb. Calculate the following parameters using the statistical mode 
on your calculator: 

1.3.1 Mean  (2) 
1.3.2 Standard deviation (2) 
1.3.3 Median (2) 
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QUESTION 1 continued 

1.4 Acrylonitrile (C3H3N) is the building block for polyacrylonitrile fibres and 
a variety of plastics. It is produced from gaseous propylene, ammonia 
and oxygen according to the following balanced equation. 

 2C3H6(g) + 2NH3(g) + 3O2(g)  → 2C3H3N(g) + 6H2O(g)   
1.4.1 What mass of acrylonitrile can be produced from a mixture of 1.00 kg of 

propylene (C3H6), 1,50 kg of ammonia and 2,00 kg of oxygen.  (12) 
1.4.2 What masses of excess reactants remain at the end of the reaction? (6) 

1.5 Does good precision always guarantee highly accurate results? Give a 
reason to support your answer. (3) 

   [19] 
 

QUESTION 2 

2.1 Commercial concentrated sulphuric acid is 98% H2SO4 by mass and 
has a density of 1.84 g.moL−1. Calculate the molar concentration of 
the sulphuric acid in a solution made by adding 25.0 mL of the 
concentrated sulphuric acid in enough water to make a 500 mL 
solution. (6) 

2.2 A 346.3 mg of iron ore that contained only Fe and O was dissolved in 
an acid and the Fe was converted to Fe2+. The sample was then titrated 
with 25.59 mL of a 0.02922 M MnO4– solution. The balanced chemical 
equation for this reaction is: 

 MnO4-(aq) + 5Fe2+(aq) + 8H+(aq)→ Mn2+(aq) + 5Fe3+(aq)+ 4H2O(l)  

 Calculate the mass per mass percent (% m/m) of iron ore. (7) 

2.3 A 25.00 mL sample of a vinegar (CH3COOH) was diluted to 250.0 mL 
volumetric flask and labelled solution 1. A 25.00 mL portion of this 
solution was diluted to 100.0 mL volumetric flask and labelled  
solution 2. A 25.00 mL portion of solution 2 required 24.91 mL of a 
 0.09971 M NaOH solution to reach the end point.  

 CH3COOH(aq) + NaOH(aq) → CH3COONa(aq) + H2O (l)  

 Calculate the mass per volume percent (% m/v) of CH3COOH in the 
original sample.  [Molar mass (gmol−1): CH3COOH = 60.053]       (8) 

    [21] 
 

 
 
 
 

 

 

PART B (ORGANIC) is on the next page 
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PART B (ORGANIC) 

INSTRUCTIONS FOR PART B 

Answer all questions in PART B in a separate answer book. 

Clearly label this answer book: ORGANIC 

SECTION 1 – MULTIPLE CHOICE 

Answer section A in your answer book and clearly indicate the question number and 
the letter choice. For Example: 27 = E. 

1. Which among the following is functional group name is CORRECTLY matched with 
its structure? 

A. Alkane, CH3CH2OH 
B. Alkene, CH3CH2CH3 
C. Alkyl halide, CH3CH2X 
D. Cyclobutane, CH3CH2 H2CH3 

2. During a combustion reaction, a carbon compound reacts with oxygen to produce 
A. Carbon dioxide only  
B. Water only 
C. Carbon dioxide and water 
D. Carbon monoxide and water 

3. The number of sp2 hybridized carbon in benzene molecule are 
A. 3 
B. 6 
C. 2 
D. None 

4. A nucleophile is a chemical species which is/has 
A. a negative charge 
B. a positive charge 
C. neutral 
D. free radical 

5. Sulfonation of benzene is an example of 
A. addition reaction 
B. elimination reaction 
C. electrophilic substitution  
D. nucleophilic substitution 

6. The cis / trans isomerism is best classified as 
A. geometrical isomerism 
B. stereoisomerism 
C. constitutional isomerism 
D. None of above 
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7. What is the general formula for a secondary alkyl halide? 
A. R–CH2Cl 
B. R2–CHCl 
C. R–CHCl2 
D. R3–CCl2 

8. The name Grignard reagent is used for 
A. alkyl halide 
B. alkyl lithium 
C. alkyl magnesium halide 
D. alkyl manganese halide 

9. When an alkene reacts with halogen in the presence of carbon 
tetrachloride, the product obtained has 

A. only one halogen group 
B. two halogen groups 
C. three halogen groups 
D. no halogen groups  
 [9 x 2 = 18] 
 

SECTION 2 

QUESTION 1 

MATCH THE TERMS GIVEN IN THE FOLLOWING TABLE WITH THE STATEMENTS 
BELOW BY WRITING ONLY THE NUMBER OF THE STATEMENT AND THE CHOSEN 
TERM.  

Acylation Electrophilic substitution Hydrogenation 

Combustion Esterification Hydrohalogenation 

Dehydration Halogenation Nucleophilic substitution 

Dehydrohalogenation Hydration Reduction 

1.1 Hexene reacts with hydrogen to give hexane. (2) 

1.2 Butane reacts with oxygen to give carbon dioxide and water. (2) 

1.3 Pentene is made from the reaction of 2-iodo pentane with potassium 
hydroxide. (2) 

1.4 Methyl chloride reacts with water to produce methanol. (2) 

1.5 Chlorobenzene is made from the reaction of benzene with chlorine in 
the presence of a catalyst.  (2) 

   [10] 
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QUESTION 2 

Given below is the chemical structure of vanillin which is flavoring agent in vanilla extract. 

 

2.1  Identify different functional groups present in this structure.  (4) 

2.2  Give the molecular formula of vanillin.  (3) 

2.3  State how many sp3, sp2 and sp hybridized carbon atoms there are in 
Vanillin. (3) 

   [10] 
 

QUESTION 3 

3.1  Given below are the hydro halogenation reactions on an alkene substrate. Provide 

the major and minor products in each case. 

3.1.1 

 

 (5) 

3.1.2 

 

 (5) 

3.2 What rule is followed in these reactions?  (2) 

3.3  State the rule. (3) 

3.4  What catalyst is used to reverse the type of products obtained?  (2) 
  [17] 
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