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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 Choose from the following list of substances and write the chemical name of the 

substance that best match the identities of substances L-Q. You may choose to 
use any substance only once, more than once, or not at all. 

  
ammonia              

 

 
carbon dioxide         

 
copper(II) nitrate     

iron(III) carbonate            hydrogen               nitrogen monoxide 

potassium carbonate           sodium hydroxide      zinc 
 

 (a) Upon addition of aqueous L to aqueous M, a blue precipitate which is 
soluble in excess aqueous M was observed. 

[2] 

     
  L:    

     
  M:    

     
 (b) An acidic oxide N was produced upon reaction of insoluble O and 

dilute hydrochloric acid. 
[2] 

     
  N:    

     
  O:    

     
 (c) The ionic equation for the reaction of aqueous P with aqueous calcium 

chloride is: 
 
Ca2+(aq) + CO3

2-(aq) → CaCO3(s) 

[1] 

    
  P:   
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B2 (a) The following reactions were carried out according to the following 

pathway: 
  

 
 
                                   +                                                                + 
                                                                                                    
 
 
 
 
                                                                                        
                                                                                       + 
 
        
                                                                              

  (i) Write the ionic equation for the reaction that produced V and W. [2] 
  

 
  

   
(ii) 

 
Describe what will be observed when aqueous sodium 
hydroxide is added to solution V. 

 
[2] 

  
 

  

    
 

   
(iii) 

 
How would you confirm the identity of the anion in X? Describe 
the test and state its observations. 

 
[3] 

  
 

  

  
 

  

  
 

  

  
(b) 

 
A student added aqueous silver nitrate to a colourless solution to test 
for chloride ion. She observed that a white precipitate was formed and 
concluded that chloride is present. Explain whether her conclusion is 
valid. 

 
[2] 

  
 

  

 
 

 
 

  

  
 

  

 
 
 

Aluminum 
Dilute 

sulfuric 
acid 

Gas W Solution V 

Add aqueous 
barium nitrate 

Precipitate Y Solution X 
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B3 (a) The following pH curve was obtained in a titration between aqueous 

sodium hydroxide and dilute nitric acid. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                             
 
   
 
 
    
     

  
  (i) What was the burette filled with? [1] 
  

 
 

 
 

  
(ii) 

 
What is the volume of aqueous sodium hydroxide used for the 
titration? 

 
[1] 

   

 

  
(b) 

 
Another titration was carried out. The end point was reached when 
20.00 cm3 of sulfuric acid was added to a conical flask filled with 25.0 
cm3 of sodium hydroxide. 
 
Assuming that the pH of dilute sulfuric acid was 2 and the pH of 
aqueous sodium hydroxide was 14, sketch the pH curve for this 
titration on the same graph in (a). 

 
 
 
 
 
[3] 

  
 
 
 

 
 
 
 

 
 
 
 

Total volume of mixture in conical flask / cm
3
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c) 

 
The following pH curve was obtained when aqueous sodium 
hydroxide was titrated with ethanoic acid. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Given the following information, choose a suitable indicator for the 
titration between sodium hydroxide and ethanoic acid. 
 

Indicator pH range at which colour change occurs 

Methyl orange 3.1-4.4 

Phenolphthalein 8.3-10.0 

Bromomethyl blue 6.0-7.6 

 
 
Suitable indicator:  
 
 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[1] 
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Section C (10 marks) 
Answer all questions in this section in the spaces provided 
 
C1 (a) A student carried out the following steps to prepare pure and dry 

crystals of a hydrated salt using the method of acid reaction with 
excess insoluble carbonate.  
 

 

Step 1: 30cm3 of a hot  acid was measured and poured into a 
beaker 
 

Step 2: Excess solid carbonate was added to the acid in the beaker 
until it no longer dissolves in the acid. 
 

Step 3: The mixture was heated for a while and filtered to collect 
the residue as product. 
 
 

  (i) Identify two mistakes in the student’s procedures to prepare the 

hydrated salt. 

[2] 

     

     

     

     

     

   
(ii) 

 
Suggest a possible identity for the salt prepared.  

 
[1] 

     

   
(iii) 

 
State the respective acid and carbonate that should be used to 
prepare your suggested salt in a(ii). 

 
[2] 
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 (b) Another student wants to prepare pure calcium sulfate salt.   

     

  (i) Are the procedures in part (a) suitable for the preparation of 
pure dry calcium sulfate? Explain your answer.  

[3] 

 

 

 

 

     

     

   
(ii) 

 
Write a balanced chemical equation with state symbols for a 
suitable reaction that can be used in the preparation of a pure 
dry sample of calcium sulfate. 

 
[2] 

     

     

    
 
 

 

  END OF TEST 
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Section A (15 marks) 
Choose the most suitable answer and write its letter in the answer table 
provided on Page 2. 
 
1 We say that an acid is a weak acid when  
  
 A it has a high pH. 
 B it has a low pH. 
 C it dissociates partially in water to form H+ ions. 
 D only one H+ ion is produced per acid molecule. 
      
 
2 When zinc oxide is added to water, what are the aqueous ions present in its 

solution? 
  

I  
II  
III 
IV 

 
Zn2+ 

O2- 
H+ 

OH- 

     
 A I and II only C I, II and IV only 
 B III and IV only D All of the above 
 
 
3 When two aqueous solutions, P and Q, were added together, a green solution 

was obtained. What could P and Q be?  
  

 P Q 

A FeCl2 Na2SO4 

B KCl Fe(NO3)3 

C FeSO4 BaCl2 

D Pb(NO3)2 CuSO4 
 

 
 
4 Which of the following ionic equations represent the reaction that produces a 

pungent gas that turns moist red litmus blue? 
  
 A NH4

+(aq) + OH-(aq) → NH3(g) + H2O(l) 

 B NH4Cl(aq) + OH-(aq) → Cl-(aq) + NH3(g) + H2O(l) 

 C CO3
2-(aq) + 2H+(aq) → H2O(l) + CO2(g) 

 D CO3
2-(s) + 2H+(aq) → H2O(l) + CO2(g) 

 
 
5 A cation test was carried out on a solution M and the cation was found to be 

Ca2+. Which anion cannot be present in M? 
   
 A SO4

2- C Cl- 

 B NO3
- D I- 
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6 An unknown solid was heated and a gas X was evolved. The same solid also 

reacts with dilute nitric acid to produce three products. 
 
What should be prepared to do a test to confirm the identity of gas X? 

  
 A lighted splint C moist red litmus 
 B moist blue litmus D aqueous calcium hydroxide 

 
 
7 E, F and G are 3 oxides. Their reactivity with dilute hydrochloric acid and 

aqueous sodium hydroxide were investigated. The results are shown below: 
 
 
 
 

 
What could E, F and G be? 
 

 E F G 

A ZnO CO2 H2O 

B H2O PbO ZnO 

C CO NO2 Al2O3 

D CO2 MgO NO 
 

 E F G 

Reacts with dilute hydrochloric acid No No Yes 

Reacts with aqueous sodium hydroxide No Yes Yes 

 
  
8 
 

When excess aqueous ammonia was added to a solution P, a dark blue 
solution was obtained. 
 
When aqueous barium nitrate was added to solution P, a precipitate Q was 
observed.  
 
What is Q? 

  
 A Barium sulfate C Copper(II) sulfate 
 B Barium carbonate D Copper(II) nitrate 
 
 

9 When preparing a pure and dry sample of magnesium chloride salt using 
magnesium hydroxide and dilute hydrochloric acid, we need  

   

 A to carry out titration 
 B to use excess Mg(OH)2. 
 C not carry out crystallization. 
 D not bother about which reactant is in excess. 
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10 A student found out that an unknown solution contains iodide ions. 

 
What was the test that was carried out and observation that was made to allow 
the student to draw the conclusion?  

  

  Test carried out Observations 

 A Add Ba(NO3)2(aq) followed by HNO3(aq) Yellow precipitate 

 B Add Pb(NO3)2(aq) followed by HNO3(aq) Bright yellow precipitate 

 C Add NH3(aq) and Al(s) and heat Effervescence 

 D Add AgNO3(aq) followed by HNO3(aq) White precipitate 

 
 
11 Which of the following reactions will produce a gas? 

 
 A Ca(OH)2(aq) + NH4Cl(aq) 
 B HCl(g) + FeCO3(s) 
 C H2SO4(aq) + Ag(s) 
 D HNO3(aq) + ZnO(s) 
 
 
12 When testing for cation by adding aqueous ammonia only, which pair of cations 

cannot be differentiated? 
 

 A Zn2+ and Al3+ 
C Pb2+ and Zn2+ 

 B Ca2+ and NH4
+ D Cu2+ and Zn2+ 

 
 
13 

 
Which of the following pair of reactants can be used to prepare pure a pure and dry 
sample of silver nitrate? 

  
 A AgCl and HNO3 C HNO3 and AgOH 

 B Ag and HNO3 D HNO3 and Ag2SO4 

 
 
14 Sulfur dioxide gas will not have any effect on 
  

I  
II  
III 
IV 

 
Moist red litmus paper 
Moist blue litmus paper 
Acidified potassium dichromate solution 

Cobalt(II) chloride paper 

 

     
 A II and III only C II and IV only 
 B I and IV only D I, II and IV only 
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15 The graph below shows how the solubilities of three salts are affected by 

temperature. 
  
 
 
 
 
 
 
 
 
 
 
 
 

                                                                                                Temperature/°C      

   
 Which is the best method to recover each salt? 

 
  P Q R 
 A Crystallization Filtration Heat to dryness 
 B Crystallization Heat to dryness Filtration 
 C Filtration Crystallization Heat to dryness 
 D Heat to dryness Crystallization Filtration 
 

 

END OF SECTION A  

 

Solubility per 
gram of salt in 

100cm3 of 
water 

P 

R 

Q 

0 
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