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1 A student makes aqueous copper(II) sulfate by adding an excess of copper(II) oxide powder 
to warm dilute sulfuric acid and stirs the mixture. 

Which apparatus should be used to separate aqueous copper(II) sulfate from the excess 
copper(II) oxide? 

  

 A beaker and tripod stand 

 B burette 

 C filter funnel and paper 

 D measuring cylinder 

 

2 The results of a paper chromatography experiment are shown. 

X is an aqueous solution of a salt of a Group 1 element. 

Y is an aqueous solution of a salt of a transition element. 

 

Which row is correct? 
  

  larger Rf value requires a locating agent  

 A X X  

 B X Y  

 C Y X  

 D Y Y  
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3 The boiling point of liquid X is 118 °C and it is soluble in water. 
 
Which is most likely to be the boiling point of water if it contains a small quantity of X? 

  

 A     98 °C B     102 °C C     116 °C D     120 °C 

 

4 The conical flask contains compound X which is present in liquid and gaseous states.  
 
 
 
 
 
 
 
 
 
 
 
 

Which statement is correct? 
  

 A Energy is gained when X changes from liquid to gas. 

 B In gaseous state a molecule of compound X has a smaller mass than in liquid state. 

 C Liquid X sublimed to form gaseous X. 

 D Molecules of liquid X vibrate about in fixed positions. 

 

5 Bromine melts at −7 C and boils at 59 C. A container filled with bromine at 30 C is cooled 

to −7 C.  
 

Which diagram best represents the arrangement of bromine particles at −7 C and at 30 C? 

                1                                  2                                   3                                   4            
  

  at −7 C at 30 C  

 A 1 3  

 B 2 3  

 C 1 2  

 D 2 4  
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6 The table gives some statements about atoms and explanations for these statements. 
 
Which row is correct? 

  

  statement explanation 

 A atoms are electrically neutral same number of neutrons 

 B atoms of metals tend to gain electrons to form electronic configuration of a noble gas 

 C 
mass of an atom is concentrated in 

the nucleus 

presence of electrons and neutrons in 

nucleus 

 D 
nucleus and electrons attract each 

other 
presence of protons in nucleus 

 

7 The numbers of electrons, protons and neutrons in four different particles are shown. 
 

particle electrons protons neutrons 

W 

X 

Y 

Z 

19 

18 

20 

19 

19 

19 

20 

19 

20 

20 

20 

22 

 
Which particles are isotopes of the same element? 

  

 A     W and X B     W and Z C     X and Z D     W, X and Z 

 

8 The structure of a covalent compound containing the elements hydrogen, X, Y and Z is 
shown. 

 

 

 

 

To which groups of the Periodic Table do these elements, X, Y and Z, belong? 
  

  X Y Z  

 A 1 15 16  

 B 14 15 1  

 C 14 16 15  

 D 15 1 14  
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9 Which statement explains why aluminium is malleable? 

  

 A Aluminium has layers of cations that can slide over one another. 

 B Aluminium has layers of electrons that can slide over one another. 

 C Aluminium has weak bonds between cations and a ‘sea of electrons’. 

 D Aluminium is covered with a layer of unreactive aluminium oxide. 

 

10 Brass is an alloy of copper and zinc. 

Which statement is correct? 
  

 A Brass can be represented by a chemical formula. 

 B Brass is formed by a chemical reaction between copper and zinc. 

 C Brass will react completely with dilute hydrochloric acid. 

 D The zinc in brass will react with dilute hydrochloric acid. 

 

11 Which diagram represents a mixture of compounds? 

  

 A B 

  

 

 

 
   

 C D 
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12 The table shows three elements P, Q and R with their proton numbers. 

 

element P Q R 

proton number 6 8 11 

 

Which are the likely formulae of the ionic compound and covalent compound formed from 
the three elements? 

  

  ionic compound covalent compound  

 A PR4 QR  

 B R2Q PQ2  

 C PQ PR4  

 D QR PQ  

 

13 How many sodium ions are there in 53 g of sodium carbonate? 

  

 A     1.52 x 1023 B     2.54 x 1023 C     6.02 x 1023 D     1.20 x 1024 

 

14 Methanethiol, CH3SH, exists as a gas at room temperature and pressure. It reacts with 
oxygen as shown in the equation. 
 

CH3SH + 3O2 → CO2 + SO2 + 2H2O 
 

A sample of 20 cm3 of methanethiol was reacted with 30 cm3 of oxygen. 
 
What would be the final volume of the resultant mixture of gases when cooled to room 
temperature and pressure? 

  

 A     20 cm3 B     30 cm3 C     40 cm3 D     50 cm3 

 

15 A black solid, X, is an oxide of ruthenium. 5.79 g of X contains 1.39 g of oxygen. 
 
What is the empirical formula of X? 

  

 A     RuO B     RuO2 C     Ru2O D     RuO4 
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16 Two experiments were carried out by a student. 

In experiment 1, ammonium carbonate is reacted with dilute hydrochloric acid. 

In experiment 2, ammonium carbonate is heated with aqueous sodium hydroxide. 

In each experiment, the gas evolved is tested with damp blue litmus paper and damp red 
litmus paper.  

 

Which row correctly shows the colour of both pieces of litmus paper at the end of each 
experiment? 

  

  experiment 1 experiment 2  

 A blue blue  

 B blue red  

 C red blue  

 D red red  

 

17 An aqueous solution has a pH value of 13. 

What information does this fact give about the ions present in the solution? 
  

  concentration of H+ ions concentration of OH‒  

 A high low  

 B high high  

 C low high  

 D none high  
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18 Which pair of substances would not be suitable for producing a large quantity of carbon 
dioxide? 

  

 A calcium carbonate and sulfuric acid  

 B copper(II) carbonate and nitric acid 

 C sodium carbonate and hydrochloric acid 

 D zinc carbonate and sulfuric acid 

 

19 Ammonia is produced by the Haber process. 

Which statement is not correct? 
  

 A A small amount of iron catalyst is used. 

 B Each hydrogen molecule reacts with three nitrogen molecules to form two molecules of 
ammonia. 

 C Hydrogen for the process can be obtained by cracking of crude oil. 

 D The reaction is reversible. 

 

20 A student carried out the following tests on an aqueous solution of sodium carbonate and 
recorded his results as shown in the table below. 
 
Which test should be repeated because of an incorrect observation entered in the table? 

  

  test observation 

 A add barium chloride solution white precipitate formed 

 B add iron(III) sulfate solution red-brown precipitate formed 

 C add dilute nitric acid effervescence observed 

 D add aqueous sodium hydroxide white precipitate formed 

 

21 Which reaction is not a redox reaction? 

  

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

 B Cu2+(aq) + Zn(s) → Cu(s) + Zn2+(aq) 

 C KOH(aq) + HNO3(aq) → KNO3(aq) + H2O(l) 

 D Zn(s) + H2SO4(aq) → ZnSO4(aq) + H2(g) 
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22 The diagram shows an electrolysis experiment using inert electrodes. 

 

 

 

 

 

 

 
Which row shows what happens to the concentration of the electrolyte in L and in M as the 
electrolysis proceeds? 

  

  L M  

 A remains the same remains the same  

 B remains the same changes  

 C changes remains the same  

 D changes changes  

 

23 Three statements about hydrogen-oxygen fuel cells are given. 
 

1 A hydrogen-oxygen fuel cell requires a continuous input of fuel and oxygen. 

2 In a hydrogen-oxygen fuel cell, hydrogen is burned in oxygen to produce electricity. 

3 When a hydrogen-oxygen fuel cell is operating, water is the only chemical product. 

 
Which statements are correct? 

  

 A     1, 2 and 3 B     1 and 2 only C     1 and 3 only D     2 and 3 only 

 

24 Many properties of an element and its compounds can be predicted from the position of the 
element in the Periodic Table. 

Which property could not be predicted in this way? 
  

 A its metallic or non-metallic properties  

 B the acidic or basic nature of its oxide  

 C the formula of its oxide 

 D the number of isotopes it has 
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25 Which statement about the properties of the elements in Group 18 of the Periodic Table is 
correct? 

  

 A Helium is less dense than air. 

 B Neon reacts with magnesium to form a compound. 

 C The elements change from gas to solid down the group. 

 D The elements exist as diatomic molecules. 

 

26 Some of the reactions of three metals, X, Y and Z, or compounds of these metals are 
described. 

• The oxide of X is reduced by heating with carbon. 

• Y is extracted from its compound by electrolysis. 

• X displaces Z from an aqueous solution of the sulfate of Z. 

What is the order of reactivity of metals X, Y and Z? 
  

  most reactive                 least reactive  

 A Y X Z  

 B Y Z X  

 C X Y Z  

 D Z X Y  

 

27 How do the masses of separate samples of copper(II) oxide change when heated in 
hydrogen and in oxygen separately? 

  

  mass after heating in hydrogen mass after heating in oxygen  

 A decreases decreases  

 B decreases remains the same  

 C remains the same decreases  

 D remains the same remains the same  
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28 Aqueous sodium hydroxide reacts with dilute hydrochloric acid in the equation shown. 
 

NaOH + HCl → NaCl + H2O     ΔH = ‒56 kJ/mol 
 

Which explains the energy change that occurred? 
  

 A More bonds are broken than formed. 

 B More bonds are formed than broken. 

 C More energy is given out when forming bonds than taken in to break bonds. 

 D More energy is taken in to break bonds than it is given out when forming bonds. 

 

29 Under certain conditions, nitrogen reacts with oxygen to form N2O. 

2N2(g) + O2(g) ⇌ 2N2O(g) 

The energy profile diagram is shown. 

 

What is the activation energy of the reverse reaction? 
  

 A ‒447 kJ/mol 

 B ‒283 kJ/mol 

 C +141.5 kJ/mol 

 D +283 kJ/mol 
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30 The graph shows the results of two experiments investigating the rate of reaction between 
excess calcium carbonate and dilute hydrochloric acid. 

In each experiment the volume of carbon dioxide produced is measured at fixed time 
intervals. 

 

Which statement describes the difference in conditions between experiments 1 and 2? 
  

 A A higher concentration of dilute hydrochloric acid is used in experiment 2. 

 B A higher temperature is used in experiment 2. 

 C The mass of calcium carbonate used is greater in experiment 2. 

 D The particle size of calcium carbonate is greater in experiment 2. 

 

31 Why is nickel used in the hydrogenation of alkenes? 

  

 A It increases the yield of products.  

 B It lowers the activation energy of the reaction.  

 C It makes the reaction more exothermic. 

 D It prevents a reverse reaction from occurring. 

 

32 Which statement about the fractional distillation of petroleum is correct? 

  

 A Only one compound is collected at each level of the column. 

 B The molecules change from liquid to gaseous state in the column. 

 C The molecules collected at the bottom of the column has the highest boiling points.  

 D The molecules collected at the top of the column have the biggest molecular sizes. 
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33 Alkanes are saturated compounds containing carbon and hydrogen only. 
 
Structures 1, 2, 3 and 4 are saturated hydrocarbons. 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Which pair of structures are isomers? 

  

 A     1 and 2 B     1 and 4 C     2 and 3 D     2 and 4 

 

34 Eleostearic acid, C18H30O2, is a fatty acid present in bitter gourd oil. 
 
How many carbon-carbon double bonds are present in one molecule of the acid? 

  

 A     2 B     3 C     4 D     5 
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35 The list shows reactions in which ethanol is either a reactant or a product. 

1 combustion of ethanol 

2 conversion of ethene to ethanol 

3 fermentation of glucose 

4 oxidation of ethanol to ethanoic acid 

In which reactions is water also either a reactant or a product? 
  

 A 1, 2 and 4 only 

 B 1, 3 and 4 only 

 C 2, 3 and 4 only 

 D 3 only 

 

36 The reaction between a carboxylic acid, CxHyCO2H, and an alcohol, CnH2n+1OH, produced 
an ester. 

How many hydrogen atoms does one molecule of the ester contain? 
  

 A y + 2n 

 B y + 2n + 1 

 C y + 2n + 2  

 D y + 2n + 3 

 

37 Which change takes place as propene is converted to poly(propene)? 

  

 A a change in empirical formula 

 B a decrease in relative molecular mass 

 C the loss of electrons as new bonds form 

 D unsaturated molecules produce a product that is saturated 
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38 Q is a polymer that: 
 

• has six carbon atoms in each of the monomers from which it is formed, 

• is not a polyester, 

• is formed using condensation polymerisation. 
 
Which shows the partial structure of Q? 

  

 A B 

  
 

 
 

 
 

 

   

 C D 

  
 

 
 
 

 
 

 
 
 
 

 

39 A catalytic converter in a car exhaust system changes pollutants into less harmful products. 

Which change does not occur in a catalytic converter? 
  

 A carbon dioxide → carbon 

 B carbon monoxide → carbon dioxide 

 C nitrogen oxides → nitrogen 

 D unburned hydrocarbons → carbon dioxide and water 
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40 In the past, CFC compounds were used as aerosol propellants. 

The structure of one CFC compound is shown. 

 

 

 

Which element in this compound can cause a depletion in ozone? 
  

 A carbon 

 B chlorine 

 C fluorine 

 D hydrogen 
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