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ST. PAUL’S COLLEGE 

F.4 Final Examination Sample Paper 

CHEMISTRY 

 

 

Name _________________________________ 

 

Form 4 _________  Class No. ____________ 

 

 

Time allowed : 2 hours 

 

Instructions 

 

1. Answer ALL questions. 

 

2. There are TWO sections in this paper, Section A and Section B. 

 

3. Section A consists of 30 multiple-choice questions (30 marks). 

 

4. Section B consists of 4 conventional questions (75 marks). 

 

5. An asterisk (*) has been put next to the questions in Section B where one mark will be 

awarded for effective communication. 

 

Section Question No. Marks 

A   

B 1  

 2  

 3  

 4  

 Total  
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Section A 

1. Answer all questions by filling in the multiple choice answer sheet. 

2. Mark your answers in pencil. 

 

1. Which of the following gases is/are NOT likely to be found in air? 

  (1) neon 

  (2) hydrogen 

  (3) carbon dioxide 

 A. (2) only 

 B. (3) only 

 C. (1) and (2) only 

 D. (1) and (3) only 

 

2. Which of the following statements about filtration is correct? 

 A. The substance to be filtered is called filtrate. 

 B. The solid left on the filter paper after filtration is called residue. 

 C. Filtration can be used to separate a soluble solute from its solution. 

 D. If a sugar solution is filtered, sugar will be left on the filter paper. 

 

3. Which of the following reagents can be used to test for the water present in sea water? 

  (1) copper(II) sulphate crystals 

  (2) dry cobalt chloride paper 

  (3) pH paper 

 A. (2) only 

 B. (3) only 

 C. (1) and (2) only 

 D. (1) and (3) only 

 

4. When calcium carbonate is strongly heated, a gas is formed.  Which of the following 

statements about the gas formed is/are INCORRECT? 

  (1) It is odourless. 

  (2) It is denser than air. 

  (3) It can relight a glowing splint. 

 A. (2) only 

 B. (3) only 

 C. (1) and (2) only 

 D. (1) and (3) only 

 

5. Which of the following compounds contains ions with the same electronic arrangement? 

 A. Calcium oxide 

 B. Lithium chloride 

 C. Potassium bromide 

 D. Magnesium fluoride 
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6. In which of the following compounds does dative covalent bond exist? 

 A. Ammonia 

 B. Carbon dioxide 

 C. Ammonium chloride 

 D. Potassium hydroxide 

 

7. The diagram shows a method for changing a metal oxide into a metal. 

 

 Which of the following oxides can be changed into a metal by this method? 

 A. Calcium oxide 

 B. Copper(II) oxide 

 C. Magnesium oxide 

 D. Potassium oxide 

 

8. Which of the following periods came after the Bronze Age? 

 A. Alloy Age 

 B. Copper Age 

 C. Iron Age 

 D. Stone Age 

 

9. Results of some experiments on a metal X are listed below: 

  • X burns when heated in air. 

  • X reacts with cold water to give a hydroxide. 

  • X cannot be extracted from its oxide by reduction using charcoal. 

 X could be 

 A. iron. 

 B. magnesium. 

 C. potassium. 

 D. zinc. 

 

10. A piece of copper is added into each of the following four solutions, which of the following 

combinations is correct? 
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  Tube  Observation 

 A. I  no observable change 

 B. II  grey coating on copper 

 C. III  reddish brown coating on copper 

 D. IV  no observable change 

 

11. Which of the following statements concerning 32.0 g of oxygen gas is correct? 

 (Relative atomic masses: H = 1.0, C = 12.0, N = 14.0, O = 16.0 ; Avogadro constant = 6.02 

× 1023 mol–1) 

 A. It contains the same number of molecules as 28.0 g of nitrogen gas. 

 B. It contains the same number of molecules as 34.0 g of ammonia gas. 

 C. It contains 6.02 × 1023 oxygen atoms. 

 D. It contains the same number of atoms as 12.0 g of carbon. 

 

12. The compound X2CrO4 contains 65.1% of X by mass. What is the relative atomic mass of 

X? (Relative atomic masses: O = 16.0, Cr = 52.0) 

 A. 102 

 B. 108 

 C. 162 

 D. 216 

 

13. A, B, X and Y represent four different compounds. A and B react according to the 

following equation: 

  A + 2B  2X + Y 

 a grams of A react with b grams of B to give x grams of X and y grams of Y. What is the 

value of y? 

 A. a + b – x 

 B. a + 2b – x 

 C. a + b – 2x 

 D. a + 2b – 2x 

 

14. How many moles of silane (SiH4) contain y hydrogen atoms? 

 (L represents the Avogadro constant.) 

 A. 
L

y
 

 B. 
y

L
 

 C. 
L

y

4
 

 D. 
L

y4
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15. Consider the following reaction scheme of a metal X. 

 

 Metal X could be 

 A. zinc. 

 B. aluminium. 

 C. copper. 

 D. calcium. 

 

16. Which of the following information about the number of moles of ions present in 25 cm3 of 

0.20 M ammonium sulphate solution is correct? 

  Ammonium ion  Sulphate ion 

 A. 5.0 × 103 mol  5.0 × 103 mol 

 B. 5.0 × 103 mol  1.0 × 102 mol 

 C. 1.0 × 102 mol  5.0 × 103 mol 

 D. 1.0 × 102 mol  1.0 × 102 mol 

 

17. What is the volume of distilled water required to dilute 100 cm3 of 2 M K2CO3(aq) to a 

concentration of 0.8 M? 

 A. 100 cm3 

 B. 150 cm3 

 C. 200 cm3 

 D. 250 cm3 

 

18. The table below gives information about three indicators. 

 

Indicator Colour at pH 1 
pH at which 

colour changes 
Colour at pH 14 

Methyl orange Red 3.1 – 4.4 Yellow 

Congo red Blue 5.0 Red 

Phenolphthalein Colourless 8.3 – 10.0 Red 
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 Which of the following sets of colours would be obtained when each indicator was added 

separately to a sample of rainwater of pH 5.6? 

  Methyl orange  Congo red  Phenolphthalein 

 A.  Red   Red   Red  

 B.  Yellow  Red   Colourless 

 C.  Yellow  Red   Red 

 D.  Red   Blue   Colourless 

 

19. Which of the following can decrease the pH of a 0.5 M NaOH solution? 

  (1) Adding Na2SO4 solid to the solution 

  (2) Adding 0.5 M NaOH to the solution 

  (3) Adding 0.5 M HCl to the solution 

  (4) Adding water to the solution 

 A. (1) and (2) only 

 B. (2) and (3) only 

 C. (2) and (4) only 

 D. (3) and (4) only 

 

20. Consider two monobasic acids: HA and HB. Equal masses of magnesium ribbons are added 

to 50 cm3 of 0.1 mol dm–3 HA(aq) and 50 cm3 of 0.1 mol dm-3 HB(aq) separately. 

 

 Which of the following deductions is correct? 

 A. Acid HA is weaker than acid HB. 

 B. Acid HB is weaker than acid HA. 

 C. The molar mass of HA is higher than that of HB. 

 D.  The molar mass of HB is higher than that of HA. 

 

21. Which of the following methods can be used to prepare CuSO4? 

  (1) Cu(s) + H2SO4(aq) 

  (2) Cu(OH)2(s) + H2SO4(aq) 

  (3) Cu(NO3)2(aq) + Na2SO4(aq) 

  (4) CuCO3(s) + H2SO4(aq) 

 A. (1) and (2) only 

 B. (2) and (3) only 

 C. (2) and (4) only 

 D. (3) and (4) only 
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22. In a titration, an acid of known concentration is placed in a burette and reacted with an 

alkali that has been pipetted into a conical flask. 

 

 What should each piece of glassware be rinsed with immediately before use? 

  Burette   Pipette   Conical flask 

 A. acid    alkali    distilled water 

 B. distilled water  distilled water  distilled water 

 C. acid    alkali    alkali 

 D. distilled water  distilled water  alkali 

 

Directions: Questions 23 to 25 refer to the following experiment. 

 

A drug tablet contains aluminium hydroxide as the only active ingredient. The following 

experiment was carried out to determine the amount of aluminium hydroxide in the drug tablet. 

 

Step 1 A drug tablet was dissolved in 50.0 cm3 of 1.00 mol dm–3 HCl(aq) to form a solution. 

Step 2 The solution was diluted to 250.0 cm3 with distilled water. 

Step 3 25.0 cm3 portions of the diluted solution were titrated with 0.160 mol dm–3 NaOH(aq), 

using a suitable indicator. 25.80 cm3 of NaOH(aq) were needed to reach the end 

point. 

 

23. What is the number of moles of HCl in 25.0 cm3 of the diluted solution in Step 3? 

 A. 1.61 × 10–3 mol 

 B. 1.61 × 10–1 mol 

 C. 4.13 × 10–3 mol 

 D. 4.13 × 10–1 mol 

 

24. What is the number of moles of HCl that has reacted with aluminium hydroxide in Step 1? 

 A. 4.13 × 10–2 mol  

 B. 4.59 × 10–2 mol 

 C. 8.72 × 10–3 mol 

 D. 9.13 × 10–3 mol 
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25. What is the number of moles of aluminium hydroxide in the drug tablet? 

 A. 8.70 × 10–3 mol 

 B. 2.90 × 10–3 mol 

 C. 4.59 × 10–2 mol 

 D. 1.53 × 10–2 mol 

 

26. 25.0 cm3 of sodium hydroxide solution is titrated against 0.100 M nitric acid and the 

following titration results were obtained. 

 

Burette readings 1st 2nd 3rd 4th 

Final reading (cm3) 35.60 32.40 32.50 33.20 

Initial reading (cm3) 5.60 2.50 1.00 3.10 

 

 The molarity of the sodium hydroxide solution would be 

 A. 0.126 M. 

 B. 0.124 M. 

 C. 0.122 M. 

 D. 0.120 M. 

 

Directions: Each question below (Questions 27 to 30) consists of two separate statements. 

Decide whether each of the two statements is true or false; if both are true, then 

decide whether or not the second statement is a correct explanation of the first 

statement.  Then select one option from A to D according to the following table: 
 

A. Both statements are true and the 2nd statement is a correct explanation of the 1st 

statement. 

B. Both statements are true but the 2nd statement is NOT a correct explanation of the 1st 

statement. 

C. The 1st statement is false but the 2nd statement is true. 

D. Both statements are false. 

 

 1st statement  2nd statement 

27. When a reagent bottle containing 

limewater is left in the air for a long 

time, a white solid will be formed 

around the mouth of the bottle. 

 Limewater reacts with carbon dioxide in 

the air to form calcium carbonate. 

    

28. All covalent compounds are solids 

under room conditions. 

 Covalent bonds are strong. 

    

29. The basicity of ethanoic acid is 4.  Each ethanoic acid molecule has 4 
ionizable hydrogen atoms. 

       



 Page 9  

30. Copper(II) carbonate dissolves in 
water to give a blue solution. 

 Copper(II) ions are usually blue in 
aqueous solution. 

 

 

 

– END OF SECTION A – 

 

 

 

Section B 

Answer ALL questions in this section. Write your answers in the spaces provided. 

 

1. (a) Sea water is a mixture of water, salts and gases.  Sodium chloride is the most 

abundant salt present in sea water. 

 

  (i) Suggest a test for the sodium ions in sodium chloride. (2 marks) 

   ________________________________________________________________ 

   ________________________________________________________________ 

 

  (ii) Name another compound present in sea water that can also give the same result 

in the test stated in (i). (1 mark) 

   ________________________________________________________________ 

 

  (iii) Suggest a chemical test for the chloride ions in sodium chloride. (2 marks) 

   ________________________________________________________________ 

   ________________________________________________________________ 

 

  (iv) Name another compound present in sea water that can also give the same result 

in the test stated in (iii). (1 mark) 

   ________________________________________________________________ 

 

  *(v) Briefly describe how you would obtain the pure crystals of sodium chloride 

from sea water.   (6 marks) 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 
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   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

 

 (b) Iodine is a covalent substance.  The diagram below represents the structure of iodine 

in solid state. 

 

 

 

  (i) Give proper labels on the above diagram to show your understanding of 

“covalent bond” and “van der Waals’ forces” in the structure of iodine. 

(2 marks) 

 

  (ii) Draw the electron diagram of an iodine molecule, showing the electrons in the 

outermost shells only. (1 mark) 

 

 

 

 

 

 

 

 

 

 

  (iii) What kind of structure does iodine have? (1 mark) 

   ________________________________________________________________ 

 

  (iv) Iodine crystals sublime on heating.  Suggest an explanation for this 

phenomenon.  (2 marks) 

   ________________________________________________________________ 
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   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

 

  (v) Explain why iodine does not conduct electricity. (1 mark) 

   ________________________________________________________________ 

   ________________________________________________________________ 

 

  (vi) Name another covalent solid that has similar structure and properties as iodine. 

(1 mark) 

   ________________________________________________________________ 

 

 

2. (a) Ammonia is used to make fertilizer Z that contains only nitrogen, hydrogen, carbon 

and oxygen. 

  - 1 mole of Z contains 28.0 g of nitrogen. 

  - The relative molecular mass of Z is 60.0. 

  - Z contains one atom each of carbon and oxygen per molecule. 

  (Relative atomic masses: H = 1.0, C = 12.0, N = 14.0, O = 16.0) 

 

  (i) State the number of atoms of nitrogen in each molecule of Z. (1 mark) 

   ________________________________________________________________ 

 

  (ii) Use your answer to (i) to deduce the number of hydrogen atoms in each 

molecule of Z. (1 mark) 

 

 

 

  (iii) Give the molecular formula of fertilizer Z. (1 mark) 

   ________________________________________________________________ 

 

 (b) The molar mass of barium hydroxide hydrate, Ba(OH)2xH2O, is 315.30 g mol1. 

After removal of all the water molecules, the molar mass drops to 171.30 g mol1. 

Calculate the value of x in the formula Ba(OH)2xH2O. 

  (Relative atomic masses: H = 1.0, O = 16.0, Ba = 137.3) 

 

 

 

 

 

(2 marks) 
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 (c) Hydrogen fluoride gas is manufactured by reacting calcium fluoride with 

concentrated sulphuric acid. 

  CaF2 + H2SO4  CaSO4 + 2HF 

  What mass of hydrogen fluoride gas is produced when 1.0 kg of calcium fluoride 

reacts completely with concentrated sulphuric acid? 

  (Relative atomic masses: H = 1.0, O = 16.0, F = 19.0, S = 32.1, Ca = 40.1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(3 marks) 

 

 (d) Rust, iron(III) oxide, that forms on cars can be treated using rust remover which 

contains phosphoric acid (H3PO4). 

 

 

  (i) When painted on, rust remover changes iron(III) oxide into iron(III) phosphate. 

Write a chemical equation for the reaction. (1 mark) 

   ________________________________________________________________ 
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  (ii) The rust remover contains 250.0 cm3 of 2.00 mol dm3 phosphoric acid. 

 

   (1) Calculate the number of moles of phosphoric acid in the rust remover. 

(1 mark) 

 

 

 

 

   (2) Using your answer to part (1), calculate the mass of iron(III) oxide that 

will be removed by 250.0 cm3 of 2.00 mol dm3 phosphoric acid. 

    (Relative atomic masses: O = 16.0, Fe = 55.8) (2 marks) 

 

 

 

 

 

 

  (iii) The iron(III) phosphate forms an insoluble coating which can be left on to 

protect the metal from further corrosion. How does the iron(III) phosphate 

protect the iron from further corrosion? (1 mark) 

   ________________________________________________________________ 

   ________________________________________________________________ 

 

  (iv) Suggest another method which is commonly used to prevent a car body from 

rusting. (1 mark) 

   ________________________________________________________________ 

 

 

 (e) The following table shows the densities of two Group I metals. 

 

Metal Chemical Symbol Density (g cm3) 

Potassium K 0.86 

Rubidium Rb 1.53 

  (Given: density of water = 1.0 g cm3) 

 

  (i) Suggest TWO observable differences when potassium and rubidium are added 

separately to a trough of cold water. Account for the differences. (2 marks) 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 
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  (ii) Write a chemical equation, with state symbols, for the reaction between 

rubidium and water. (2 marks) 

   ________________________________________________________________ 

 

  (iii) Suggest how rubidium should be stored in the laboratory. (1 mark) 

   ________________________________________________________________ 

 

  (iv) Draw ONE hazard warning label that should appear on the bottle containing 

rubidium. (1 mark) 

 

 

 

 

 

 

3. (a) An aqueous solution X is known to contain the following four cations: 

    NH4
+(aq), K+(aq), Cu2+(aq) and Pb2+(aq) 

  The flow diagram below outlines a series of steps that can be used to show the 

presence of two of the above cations in X: 

 

  (i) Write an ionic equation for the formation of A. (1 mark) 

   ________________________________________________________________ 

 

  (ii) What method can be used to separate A from B? (1 mark) 

   ________________________________________________________________ 

 

  (iii) Write an ionic equation for the formation of C. (1 mark) 

   ________________________________________________________________ 
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  (iv) Solution D still contains two of the above-mentioned cations together with some 

leftover from previous steps. Explain whether it is possible to show 

experimentally the presence of each of these cations in D. State the observation, 

if any. (Hint: Warming or testing the solution with a flame may be applied.) 

(4 marks) 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

 

  (v) Based on the above information, suggest a colour for solution X. Explain your 

answer.  (2 marks) 

   ________________________________________________________________ 

   ________________________________________________________________ 

 

 (b) Given the following acids: 

  0.1 M HCl(aq)   0.1 M H2SO4(aq)   0.1 M CH3COOH(aq) 

 

  (i) Arrange the acids in ascending order of pH. Explain your answer. (4 marks) 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

 

  (ii) Suggest a physical method, other than comparing the pH values, to distinguish 

the three acids. (2 marks) 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 
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 (c) The following graph shows the temperature change when hydrochloric acid is added 

dropwisely to 25.0 cm3 of 0.1 M potassium hydroxide solution. 

 

  Explain the temperature change throughout the experiment. (3 marks) 

  _____________________________________________________________________ 

  _____________________________________________________________________ 

  _____________________________________________________________________ 

  _____________________________________________________________________ 

  _____________________________________________________________________ 

  _____________________________________________________________________ 

 

4. “Wine diamond” is a natural crystalline material formed spontaneously on the cork of wine 

bottle, which is sometimes mistaken as broken glass.  

 

 It is actually salt of tartaric acid (C4H6O6), a weak acid found in grapes. The following 

experiment was carried out to determine the basicity of tartaric acid. 

 

Step 1 9.90 g of a sample of the acid was weighed. 

Step 2 The sample of acid was dissolved in some distilled water and then made 

up to 250.0 cm3 with distilled water. 

Step 3 25.0 cm3 of the solution obtained in Step 2 were titrated against 0.500 mol 

dm-3 sodium hydroxide solution using a suitable indicator.  

 

 (a) (i) Briefly describe how the 250.0 cm3 solution was made up in Step 2. (3 marks) 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 
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   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

 

  (ii) Suggest a suitable indicator for the titration in Step 3. (1 mark) 

   ________________________________________________________________ 

 

  (iii) State the expected colour change at the end point of the titration. (1 mark) 

   ________________________________________________________________ 

 

 (b) The table below shows the titration results obtained: 

 

Titration

Burette reading 
1 2 3 4 

Final reading (cm3) 28.20 42.80 26.55 40.80 

Initial reading (cm3) 0.40 16.35 0.20 14.40 

 

  (i) A student overshot the end point of the titration and did not rinse the conical 

flask after emptying it. He then used the same conical flask for the next titration. 

What would happen to the next titre? Explain your answer. (2 marks) 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

 

  (ii) Calculate a reasonable average for the volume of sodium hydroxide solution 

added. (1 mark) 

 

 

 

  (iii) Calculate the number of moles of sodium hydroxide solution reacted. (1 mark) 

 

 

 

 

  (iv) Calculate the number of moles of tartaric acid in the sample. 

   (Relative atomic masses: H = 1.0, C = 12.0, O = 16.0) (2 marks) 
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  (v) Calculate the basicity of tartaric acid. (1 mark) 

 

 

 

 

 

 

 

 

 (c) In the titration, 0.500 mol dm3 sodium hydroxide solution was used as a standard 

solution. 

 

  (i) What does the term “standard solution” mean? (1 mark) 

   ________________________________________________________________ 

   ________________________________________________________________ 

 

  (ii) Comment on whether it is appropriate to directly prepare a standard solution of 

sodium hydroxide by the following procedure: 

   “Weigh a sample of solid sodium hydroxide, dissolve it in some distilled water 

and make up to a known volume of solution.” (1 mark) 

   ________________________________________________________________ 

   ________________________________________________________________ 

 

  (iii) Suggest another method to determine when the neutralization is complete 

without the use of acid-alkali indicator. (1 mark) 

   ________________________________________________________________ 

   ________________________________________________________________ 

 

 (d) A brand of “fruit salt” is a powdery mixture of sodium hydrogencarbonate, tartaric 

acid, sugar and orange flavouring. The “fruit salt” effervesces when added to water. 

  Explain why effervescence occurs when the “fruit salt” is put into water. (2 marks) 

  _____________________________________________________________________ 

  _____________________________________________________________________ 

  _____________________________________________________________________ 

  _____________________________________________________________________ 

 

 

 

 END OF PAPER  


