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1 The boiling points of various gases found in a gas sample are shown below.  

  

  gas boiling point / oC  

  argon - 186  

  oxygen - 183  

  nitrogen - 198  

     

 Which gas(es) will remain gas(es) in the gas sample at – 185oC? 

     

 A nitrogen only   

 B oxygen only   

 C argon and nitrogen only   

 D oxygen and nitrogen only   

     

     

2 Which of the following apparatus will be most suitable to measure accurately 14.8 cm3 of 
dilute nitric acid? 

 

    

 A B C D 
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3 When a beaker full of ethene is inverted over a porous pot containing carbon monoxide as 
shown in the diagram below, the water level does not move. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

This is because both gases ________________________________. 

 

 A are carbon compounds 

 B are miscible 

 C do not dissolve in water 

 D have the same relative molecular mass 

   

   

4 A mobile phone with a stainless steel casing contains the neurotoxin mercury and the 
carcinogen gallium arsenide.  

 

Which row correctly classifies the materials found in the phone casing? 

       

  element mixture compound  

 A mercury gallium arsenide stainless steel  

 B mercury stainless steel gallium arsenide  

 C stainless steel gallium arsenide mercury  

 D stainless steel mercury gallium arsenide  

     

  

 

 

 

 

 

water 

beaker 

ethene 

   carbon monoxide 

                porous pot 
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5 The nucleon number of an ion X3+ is 27 and it has 10 electrons. What does the nucleus of 
the ion X3+ contains? 

  

  number of protons number of neutrons  

 A 7 20  

 B 10 17  

 C 13 14  

 D 14 13  

       

       

6 Particle X has 3 protons, 4 neutrons and 3 electrons. Particle Y has 3 protons, 4 neutrons 
and 2 electrons. Which statement best describes particle Y? 

  

 A Particle X and particle Y are atoms of the same element. 

 B Particle Y has a larger relative atomic mass than particle X. 

 C Particle Y is an ion of particle X. 

 D Particle Y is an isotope of particle X. 

   

   

7 Which substance contains the same number of atoms as 1 g of hydrogen gas?  

(All volumes are measured at room temperature and pressure.) 

   

 A 0.5 mol of neon gas 

 B 24 dm3 of chlorine gas 

 C 48 g of ozone gas 

 D 3 x 1023 oxygen molecules 

   

   

8 Silver ions react with chloride ions as shown in the equation below. 

  

Ag+ (aq) + Cl- (aq) → AgCl (s) 

 

It is found that 5 cm3 of 0.1 mol/dm3 solution of the chloride of metal X requires 10 cm3 of 
0.1 mol/dm3 silver nitrate for complete reaction. What is the formula of the chloride? 

       

 A XCl4     

 B XCl2     

 C XCl     

 D X2Cl     
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9 The compound SO2Cl2 reacts with water and is represented by the equation below. 

 

 SO2Cl2 + 2H2O → H2SO4 + 2HCl 

 

How many moles of sodium hydroxide will be needed to neutralize the solution produced by 
one mole of SO2Cl2 and excess water? 

   

 A 1 

 B 2 

 C 3 

 D 4 

   

   

10 Which of the sets of substances contains an element, a mixture and a compound? 

  

 A iron, steel, rust 

 B diamond, coal, seawater 

 C sodium, sodium hydroxide, sodium chloride 

 D hydrogen, air, petroleum 

   

 

11 How many non-bonding pair(s) of electrons are there in one molecule of methane, CH4? 

   

 A 0 

 B 1 

 C 2 

 D 3 

   

   

12 Which of the following is characteristic of all bases? 

  

 A All bases contain oxide or hydroxide ions. 

 B All bases react with neutral oxides. 

 C All bases dissolve in water to produce solutions of pH about 7. 

 D All bases react with ammonium salts to produce ammonia gas.  
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13 A black powder is burnt in air.  

The gas produced dissolves in water to form solution R. The difference between the pH of 
solution R and pure water is very small. The gas is readily absorbed in aqueous sodium 
hydroxide. What type of substance is present in solution R?  

    

 A strong acid 

 B strong base 

 C weak acid 

 D weak base 

       

       

14 Which of the following reactions shows calcium hydroxide undergoing a precipitation 
reaction? 

       

 A Ca(OH)2 + Na2SO4 → CaSO4 + 2NaOH 

 B Ca(OH)2 + 2NO2 + O2 → Ca(NO3)2 + H2O 

 C Ca(OH)2 + 2HCl → CaCl2 + H2O 

 D Ca(OH)2 + 2NH4NO3 → Ca(NO3)2 + 2H2O + 2NH3 

   

   

15 A reddish brown precipitate was produced when an excess of aqueous sodium hydroxide 
was added dropwise to solution B. 

 

In another experiment, a white precipitate was produced when dilute nitric acid and aqueous 
barium nitrate were added to solution B. 

 

What is the identity of solution B? 

   

 A iron(II) chloride 

 B iron(II) sulfate 

 C iron(III) chloride  

 D iron(III) sulfate 
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16 The diagrams below show three different experiments involving ammonium compounds. 

 
 

 In which experiment(s) is/are ammonia formed? 

  

 A 1 only 

 B 2 only 

 C 3 only 

 D 1, 2 and 3 

   

   

17 Hydrogen reacts with chlorine in an exothermic reaction. 

 

H2 (g) + Cl2 (g) → 2HCl (g)                             ∆H = - 184 kJ 

  

 Why does ∆H for this reaction have a negative sign? 

   

 A The total energy released in bond breaking is greater than the total energy absorbed 
in bond forming. 

 B The total energy absorbed in bond breaking is greater than the total energy released 
in bond forming. 

 C The total energy absorbed in bond breaking is less than the total energy released in 
bond forming. 

 D The total energy released in bond breaking is less than the total energy released in 
bond forming.  
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18 Methane undergoes combustion in the equation given below.  

 

CH4 (g) + 2O2 (g) → CO2 (g) + 2H2O (g) 

   

 
bond 

bond energy 

kJ/mol 

 

 O - O 142  

 O = O 494  

 C - H 435  

 C - O 358  

 C = O 799  

 O - H 464  

  

 What is the enthalpy change of the reaction? 

   

 A + 507 kJ/mol 

 B + 1001 kJ/mol 

 C - 548 kJ/mol 

 D - 726 kJ/mol 

   

  

19 How are respiration, combustion and rusting similar? 

   

 A They are all enzyme-driven processes. 

 B They all require oxygen to be present. 

 C They are highly endothermic processes. 

 D They all require water to be present. 

   

   

20 Which of the following shows the effect on the activation energy of a reaction between two 
gases when there is an increase in the pressure and when a catalyst is added to the reaction 
mixture? 

  

  change in activation energy of the reaction  

  addition of a catalyst increase in the pressure  

 A decrease decrease  

 B decrease no change  

 C increase decrease  

 D increase no change  
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21 Dilute hydrochloric acid was reacted with magnesium at room temperature in the following 
two experiments.  

   

  
Experiment 1 

10 g of magnesium ribbon was added to excess hydrochloric 
acid of concentration of 2.0 mol/dm3 

  
Experiment 2 

5 g of magnesium ribbon was added to excess hydrochloric 
acid of concentration of 3.0 mol/dm3 

   

 The volume of hydrogen gas produced, V, was plotted against time, t. Which of the following 
graphs is correct?  
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V V 

t t 

t t 
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reaction 1 

reaction 1 reaction 1 
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22 The graph below shows the total volume of carbon dioxide evolved over time when calcium 
carbonate reacts with excess nitric acid. 

 

 
 

Which of the following is/are true? 

 

 1 The reaction is faster at point Y than at point X. 

 2 The reaction first reaches completion at point Z. 

 3 The total volume of carbon dioxide gas evolved increases if a greater mass of 
calcium carbonate is used.  

  

 A 1 and 2 only 

 B 2 and 3 only 

 C 3 only 

 D 1, 2 and 3 

   

   

23 Disproportionation is a reaction in which the same element is both oxidized and reduced 
simultaneously. Which of the following reactions is not a disproportionation reaction? 

   

 A 2CuCl → Cu + CuCl2  

 B Cl2 + H2O → HCl + HClO 

 C CaCO3 → CaO + CO2 

 D 2H2O2 → 2H2O + O2 

   

   

 

 

 

 

 

 

 

time / s 

volume 
of gas  
/ cm3 

Z 

X 

Y 
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24 Which of the following shows the correct observation when a few drops of oxidizing agent 
were added to a test tube containing the organic compounds below? 

   

  organic compound oxidizing agent added observation 

 
A pentane aqueous bromine 

reddish brown solution 
turns colourless rapidly 

 
B pentene aqueous bromine 

reddish brown solution 
turns colourless rapidly 

 
C pentanoic acid 

acidified potassium 

manganate(VII) 
purple solution turns 

colourless 

 
D pentanol 

acidified potassium 

manganate(VII) 
purple solution remains 

unchanged 

     

   

25 Which of the following group I metals is the best reducing agent? 

   

 A lithium 

 B sodium 

 C potassium 

 D rubidium 

   

   

26 By referring to the halogens and their compounds, which of the following statements is 
incorrect? 

   

 A Bromine can displace iodine from a solution of potassium iodide. 

 B Silver bromide is insoluble in dilute nitric acid. 

 C Hydrogen bromide is an ionic compound similar to hydrogen chloride. 

 D Liquid bromine is reddish brown in colour. 

   

   

27 Which pollutant from factories burning coal, can cause metal structures to corrode it is not 
removed properly? 

   

 A chlorine 

 B carbon dioxide 

 C carbon monoxide 

 D sulfur dioxide 
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28 The concentration of carbon dioxide in the atmosphere has slowly increased over the past 
200 years. Which of the following could be a contributing factor? 

   

 1 motor vehicles emissions 

 2 power stations using coal and oil 

 3 increased lightning activities 

   

 A 1 and 2 only 

 B 1 and 3 only 

 C 2 and 3 only 

 D 1, 2 and 3 only 

   

   

29 A spoon is to be electroplated with silver. Which of the following shows suitable materials 
needed for the plating bath? 

   

  cathode anode electrolyte  

 A pure silver spoon silver nitrate  

 B pure silver spoon silver chloride  

 C spoon pure silver silver nitrate  

 D spoon pure silver silver chloride  

   

   

30 In which of the following cells will the electrons flow in an anti-clockwise direction? 

   

  

        A                                    B                                 C                                    D 

   

   

   

Cu Fe Zn Zn Zn Mg Ag Cu 
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31 In the diagram below, each cell contains an aqueous solution of a single binary salt solution 
and all four electrodes are graphite. Electrodes R and Y increase in mass during the 
electrolysis but no gases are produced at electrodes R and Y. 

 

 

   

 The increase in mass of electrode R is greater than the increase in the mass of electrode Y. 

Which of the following statements is necessarily true? 

   

 A The anions of the solutions in cells 1 and 2 are different. 

 B The cations of the solutions in cells 1 and 2 are different. 

 C The current flowing in cell 1 is greater than the current flowing in cell 2. 

 D The solution in cell 1 is more concentrated than the solution in cell 2. 

  

   

32 The diagram shows an experiment to produce and collect hydrogen gas.  

   

 

 What is R? 

   

 A copper 

 B copper(II) oxide 

 C iron 

 D iron(II) oxide 

   

   

   

inert material 
soaked in water 

heat 

R 

hydrogen 

water 

cell 1  cell 2 
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33 In the manufacture of iron by the blast furnace, which of the following is ultimately 
responsible for the reduction process to produce iron metal? 

  

 A carbon 

 B carbon monoxide 

 C carbon dioxide 

 D coke 

   

   

34 Which statement about group II alkaline earth metals is correct? 

   

 A They dissolve in water to form metal oxides. 

 B They form covalent bonds with the halogens. 

 C They are more reactive than group I metals. 

 D Their carbonates are less stable to heat than group I metal carbonates. 

   

   

35 During the Haber Process, ammonia that is produced is separated from the reaction mixture 
by _________________. 

  

 A cooling the mixture 

 B dissolving ammonia gas 

 C filtering the other two gases by passing through cotton wool 

 D passing the gaseous mixture through fused calcium chloride 

   

   

36 Crude oil can be separated into its fractions via fractional distillation. Which of the following 
shows the fractions in order of increasing boiling point? 

   

  lowest boiling point highest boiling point 

 A bitumen paraffin diesel oil petrol 

 B diesel oil petrol paraffin bitumen 

 C petrol diesel oil paraffin bitumen 

 D petrol paraffin diesel oil bitumen 
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37 Propanol is used as a solvent in deodorants and perfumes. Which pair of properties makes 
it suitable for these uses? 

   

 A It is flammable and a good solvent. 

 B It is flammable and mixes easily with water. 

 C It is flammable and volatile. 

 D It is a good solvent and vaporizes easily. 

   

   

38 Which of the following mixtures cannot be produced when octane, C8H18, undergoes 
cracking? 

   

 A propane and pentene (C5H10) 

 B butane and butene 

 C pentane (C5H12) and propene 

 D butane, propene and hydrogen 

   

   

39 The following diagram represents a possible method for the manufacture of ethyl ethanoate 
from petroleum. Which stage does not involve the use of a catalyst? 

  

 

 

 

 

 

   

 

40 In the polymerization of propene to form polypropene, there is no change in ___________. 

   

 A boiling point 

 B density 

 C empirical formula 

 D molecular formula 

   

   

 

END OF PAPER 1 

petroleum ethene ethanoic acid 

long chain alkane 
ethanol ethyl ethanoate 

A 
B C D 



16 
 

Anglo-Chinese School (Independent) 6092/1 Year 4 Express Preliminary Exam 2021        [Turn over 
 

 


