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1 The apparatus shown can be used to find the rate of some chemical reactions.  

 

The rate of which reaction can be followed using these apparatus? 

 A Cu + H2SO4 

 B NaOH + CuSO4 

 C Mg(HCO3)2 + HCl 

 D NaOH + HCl 

   

2 The melting and boiling points of four substances are shown in the table. 

Which substance will be condensed if passed through a water condenser at room 
temperature? 

  hydrocarbon melting point/ oC boiling point/ oC  
 A butane -135 0  

 B carbon dioxide -78.5 -78.5  

 C pentane -130 38  

 D propane -190 -45  

   

3 An acid, X, was added to a solution of the nitrate of metal Y. 

A white precipitate was formed.  

What are X and Y? 

  X Y  
 A dilute hydrochloric acid calcium  

 B dilute hydrochloric acid zinc  

 C dilute sulfuric acid aluminium  

 D dilute sulfuric acid barium  
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4 This experiment was set up to investigate the movement of gaseous substances.  

 

 
 The water level at P moved down initially. 

What is substance X? 

 A helium 

 B methane 

 C nitrogen  

 D nitrogen oxide 

   

5 A radioactive isotope of carbon has more nucleons than the non-radioactive isotope, 12C. 

Which row is correct for an atom of a radioactive isotope of carbon? 

  protons neutrons electrons  
 A 6 6 6  

 B 6 8 6  

 C 12 6 6  

 D 12 12 12  

 

 

 

 

 

 

 

 

 

 

 

 

6 
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6 Substance T has the properties described below. 

• conducts electricity when molten 
• melting point higher than 600 oC 
• highly soluble in water 

What is substance T? 

 A ammonia 

 B copper(II) oxide 

 C magnesium chloride            

 D zinc 

   

7 When solid iodine is heated, it sublimes and changes into a purple gas.  

Which statement describes the process? 

 A Attractive forces between iodine molecules are overcome.  

 B Covalent bonds between iodine molecules are broken. 

 C Intermolecular forces between iodine atoms are overcome. 

 D Ionic bonds between the iodine atoms are weakened.            

   

8 Which molecule has the largest number of electrons involved in covalent bonds? 

 A carbon dioxide 

 B ethene 

 C methanol 

 D nitrogen 

   

9 Which substance is a metal? 

  conduct electricity physical state of product 

formed on reaction with 

oxygen 

 

 
when solid when liquid  

 A ü ü solid  

 B ü ü gas  

 C ✗ ü no reaction  

 D ✗ ✗ solid  
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10 The formula for hydrated sodium carbonate is Na2CO3.xH2O. It contains 62.9% water of 
crystallisation by mass.  

Which other information is needed to determine the value of x? 

 A atomic numbers of carbon, oxygen and sodium  

 B atomic numbers of carbon, oxygen, sodium and hydrogen 

 C relative atomic masses of carbon, oxygen and sodium  

 D relative atomic masses of carbon, oxygen, sodium and hydrogen 

   

11 A 25.0 cm3 sample of dilute sulfuric acid contains 0.05 moles of the acid. 

What is the concentration of hydrogen ion in the solution? 

 A 1.0 mol/dm3 

 B 2.0 mol/dm3 

 C 4.0 mol/dm3 

 D 8.0 mol/dm3 

   

12 126 g of potassium manganate(VII), KMnO4, is needed for the complete oxidation of      
46 g of ethanol, C2H5OH, under acidic conditions.  

How many moles of ethanol can be completely oxidised by one mole of potassium 
manganate(VII) under these conditions? 

 A 0.37 

 B 0.80 

 C 1.00 

 D 1.25 
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13 The diagram shows the electrolysis of a concentrated aqueous solution containing both 
copper(II) ions and potassium ions.  

 
Which metal is deposited at the negative electrode and why? 

  metal deposited reason  

 A copper copper is less reactive than hydrogen  

 B copper copper is more reactive than hydrogen  

 C potassium potassium is less reactive than hydrogen  

 D potassium potassium is more reactive than copper  

   

14 The energy profile diagram for the forward reaction of a reversible reaction is shown. 

 
For the reverse reaction, which statement is correct? 

 A It is endothermic and the activation energy is P – Q. 

 B It is endothermic and the activation energy is P – R. 

 C It is exothermic and the activation energy is P – Q. 

 D It is exothermic and the activation energy is P – R. 

 

 

 

 

  

concentrated solution 
containing Cu2+ and K+ 

 

 

 products 

reactants 

energy 

 progress of reaction 
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15 0.24 g of magnesium ribbon was allowed to react at 25 oC with 20 cm3 of 1.0 mol/dm3 
dilute hydrochloric acid.  
 
Which factor would not result in an increase in the initial rate of the reaction?  

 A carrying out the reaction at 30 oC 

 B using 40 cm3 of 1.0 mol/dm3 dilute hydrochloric acid 

 C using a catalyst 

 D using powdered magnesium 

   

16 At the start of a reaction, 1.00 dm3 of a solution contains 0.300 mol of ethanol.  

After 100 seconds, the concentration of the ethanol decreased to 0.297 mol/dm3. 

What is the rate of reaction over the first 100 seconds?  

 A 2.96 x 10-3 mol/dm3 / s 

 B 3.00 x 10-5 mol/dm3 / s 

 C 4.00 x 10-5 mol/dm3 / s 

 D 8.00 x 10-5 mol/dm3 / s 

   

17 The chart shows the variation for a specific ‘number’ related to the elements, nitrogen to 
magnesium.  
 

 
 

According to the trend, what is this ‘number’? 

 A the number of electron shells  

 B the number of protons and neutrons 

 C the number of valence electrons  

 D the oxidation number 

 

 

 

 

 

number 

  N      O      F     Ne   Na    Mg 
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18 Oxidising strength is a relative term used to denote how certain elements oxidise other 
elements with respect to each other.  
 
Which list represents the halogen in decreasing order of oxidising strength? 

  decreasing oxidising strength 
 

 

 A chlorine bromine iodine  

 B chlorine iodine bromine  

 C iodine bromine chlorine  

 D iodine chlorine bromine  

   

19 The list gives four oxides.  

 1 carbon dioxide 

 2 copper(II) oxide 

 3 magnesium oxide 

 4 zinc oxide 
   

 Which pair of oxides can react with sodium hydroxide? 

 A 1 and 2 

 B 1 and 4 

 C 2 and 4 

 D 3 and 4 

   

20 Salt P is prepared by reacting aqueous metal carbonate and dilute acid.  

Which is salt P?  

 A copper(II) chloride 

 B silver chloride 

 C sodium nitrate 

 D zinc sulfate 
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21 The reaction in the Haber process is represented as  
 

N2(g) + 3H2(g) ⇌  2NH3(g)                  ΔH = -92 kJ 

Which statement about the Haber process is incorrect? 

 A 92 kJ of heat is given off when 2 mol of ammonia are formed. 

 B Iron is used as catalyst.  

 C The process is carried out at a high pressure of 250 atm. 

 D When 2 mol of N2 and 6 mol of H2 are used, 4 mol of NH3 are collected. 

   

22 The list gives four pairs of compounds.  

 1 ammonium nitrate and calcium hydroxide 

 2 ammonium nitrate and calcium nitrate 

 3 ammonium sulfate and calcium carbonate 

 4 ammonium sulfate and calcium oxide 
   

 Which pairs will produce ammonia when warmed together? 

 A 1 and 2 only 

 B 1 and 4 only 

 C 2 and 4 only 

 D 3 and 4 only 

   

23 The table shows data for atoms or ions of the elements P, Q, R and S. The letters do 
not represent the chemical symbols of the elements.  
 

 number of electrons number of protons 

P 11 11 

Q 10 13 

R 18 17 

S 18 18 

. 

Which statement is correct? 

 A P and S are inert. 

 B Q and R form a compound with a formula QR3. 

 C P combines with oxygen to form acidic oxides. 

 D R and S have different number of valence electrons. 
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24 Which statement(s) is/are true about all the noble gases? 

 1 The number of protons in their atoms equals the number of neutrons.  

 2 They all have eight electrons in their outer shell.  

 3 They do not react to form ionic compounds.  
   

 A 1, 2 and 3 only 

 B 1 and 2 only 

 C 2 only 

 D 3 only 

   

25 Which element in the table is likely to be a transition metal? 

  melting point colour of chloride variable   
oxidation state 

use as 
catalyst  

 A high blue yes yes  

 B low green  no yes  

 C high white yes no  

 D low white no no  

   

26 Properties of an element and its compounds can be predicted from the position of the 
element in the Periodic Table. 

What property cannot be predicted in this way? 

 A The catalytic property of the element or its compound.  

 B The nature of the oxide of the element. 

 C The number of isotopes the element has.  

 D The reactivity of the element.  
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27 Three experiments to compare the reactivity of three metals are shown in the diagram. 

 Arrange them from least reactive to most reactive.  
 

 

 

 

  

       
  tin sulfate       

solution 
tin sulfate     
solution 

   manganese sulfate           
       solution 

  result: tin deposited on 
manganese 

tin deposited on 
cobalt 

        no reaction 

   

           least reactive                                            most reactive 
  

 A cobalt tin manganese  

 B tin cobalt manganese  

 C manganese cobalt tin  

 D manganese tin cobalt  

   

28 Which diagram best represents an alloy? 

 A 

 

B  

 

 

   

 C  

 

D 

 

 

 

 

 
 

manganese cobalt cobalt 
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29 A block of magnesium is attached to an underground steel pipe.  

Which will happen if a block of lead is used instead of magnesium? 

 A All of the lead will be oxidised. 

 B Iron in steel will be oxidised to form Fe3+. 

 C The steel will corrode as it gets reduced. 

 D The steel will produce green deposits. 

   

30 The metal beryllium does not react with cold water. 

It reacts with dilute hydrochloric acid but cannot be extracted from its ore by using 
carbon.  

Where should it be placed in the reactivity series? 

magnesium 

A 

zinc 

B 

iron 

C 

copper 

D 

   

31 Which row correctly compares carbon dioxide and water vapour? 

  both formed 
during respiration 

both present in unpolluted 
air   

 A ü ü   

 B ü ✗   

 C ✗ ü   

 D ✗ ✗   
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32 Which molecule is not formed when pentane reacts with chlorine in the presence of 
sunlight?  

 A C5H6Cl6 B C5H10Cl2 C C5H5Cl4 D C5H4Cl8 

  

33 An odour of pineapple comes from the organic compound, CH3CHCOOCH2CH3. 
It can be made using the reaction scheme below.  

 

 

 

 

 

 

 

 

 

Which row correctly identifies X and Z? 

  X Z  
 A CH3CH2OH CH3CH2OH  

 B CH3CH2COOH  CH3CH2OH  

 C CH3CH2OH  CH3CH2COOH  

 D CH3CH2CH2OH  CH3CH2OH  

   

34 Which pair of substances are possible products when 1 mole of C8H18 undergoes 
cracking in the presence of aluminium oxide and silicon dioxide? 

 1  2 mole of C4H8 only  

 2  1 mole of C2H4 and 1 mole of C6H14 

 3  1 mole of C3H6 and 2 mole of H2  

 4  3 mole of CO2 and 4 mole of H2O  
   

 A 1, 3 and 4 only 

 B 1 and 4 only 

 C 1 only 

 D 2 only 

 

 

 
 

organic compound W  

organic compound X  

    organic compound Z    
 

    organic compound Y    

CH3CH2COOCH2CH
3 

steam 
 
 
 
oxidation 
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35 The diagram shows a long-chain molecule.  

 
 

Which structure is not an isomer of the molecule? 

 A 

 

B 

 

 

   

 C 

 

D 

 

 

   

36 The diagram below shows the fractional distillation of crude oil. 

 

   

 Which statement is correct?  

 A Fraction X is used as fuel for cooking. 

 B Fractions X, Y and Z are each obtained as mixture of hydrocarbons.  

 C Fraction Y is more flammable than fraction X.  

 D Fraction Z has the lowest boiling point of the three fractions.  

heated crude oil 

X 

Y 

Z 
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37 Sorbic acid is used as a food preservative because it kills fungi and moulds.  

 
Which are the reaction(s) that sorbic acid can undergo? 

 1 decolourises bromine in an organic solvent  

 2 reacts with aqueous sodium carbonate to produce carbon dioxide  

 3 reacts with hydrogen in the presence of a nickel catalyst 
   

 A 1 only 

 B 1 and 2 only 

 C 1 and 3 only 

 D all of the above 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

sorbic acid 
 
    
     

474



16 
 

Riverside Secondary School                6092/01/4E/Prelim/2022                               [Turn over 
 

38 Three beakers contain the following acid solutions. 
 

beaker A           50 cm3 1.00 mol/dm3 dilute hydrochloric acid 

beaker B           50 cm3 1.00 mol/dm3 dilute sulfuric acid 

beaker C           50 cm3 1.00 mol/dm3 ethanoic acid 
 

A 10 cm length of magnesium is added to each beaker. The magnesium reacted 
completely in each case.  

Each reaction produced 100% yield of the products.  

It was observed that 100 cm3 hydrogen gas was formed when the magnesium reacted 
with dilute hydrochloric acid.  

Which row shows the correct observations when beakers B and C were compared with 
beaker A? 

  
speed of reaction  

volume of hydrogen formed  

at the end of the reaction   

 beaker B beaker C beaker B beaker C  

 A faster slower more less  

 B faster slower same same  

 C slower faster more less  

 D slower faster same same  
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39 What is the partial structure of the polymer formed by the polymerisation of propene, 
CH3CH=CH2? 

 A 

 
 B 

 
 C 

 
 D 

 
   

40 Which bond is present in both nylon and Terylene?  

 A C – O  

 B C = O  

 C N – C  

 D N – H  
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