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1 A student prepares a pure sample of copper(II) chloride from dilute hydrochloric acid and 

solid copper(II) oxide.  

Which apparatus does the student use? 

 A a measuring cylinder, a beaker, a filter funnel, filter papers and an evaporating dish 

 B measuring cylinders, a filter funnel, filter papers and a beaker 

 C a burette, an electronic balance, a beaker and an evaporating dish  

 D a burette, a pipette and an evaporating dish 

 

2 Four separations are listed.  

1 obtaining water from potassium chloride solution 

2 obtaining iodine from iron 

3 obtaining solid potassium chloride from aqueous potassium chloride 

4 obtaining ethanol from ethanol and water mixture 
 

 Which techniques would be involved in these separations? 

  1 2 3 4 

 A fractional distillation crystallisation filtration distillation 

 B distillation sublimation filtration fractional distillation 

 C filtration crystallisation evaporation distillation 

 D distillation sublimation evaporation fractional distillation 
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3 A paper chromatogram was prepared using a mixture of substances. After drying, the 
chromatogram is shown in the diagram below.  
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
Which statement is correct?  

  
 A The chromatography paper must have been placed with the solvent above level Z.  

 B When the length of the chromatography paper is doubled, the Rf value of X is doubled. 

 C Substance X is more soluble in the solvent than substance Y. 

 D Locating agents are always needed to interpret a chromatogram. 

 

4 The rate of diffusion of five gases is measured. The gases are CO, N2O, C2H4, C3H8 and N2. 
 
The list gives four pairs of gases.  
  

1 N2 and C2H4 

2 CO and N2 

3 N2O and C3H8 

4 C2H4 and C3H8 

 
In which pairs would both gases diffuse at same rates, under the same conditions of 
temperature and pressure?  

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

 

  

 solvent front 

start line 

X 

Y 

Z 
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5 The symbols of the ions of three elements are Fe
56 2+, Co

59 3+ and Mn
56 2+. 

 
Which statement is correct? 
 

 A Only two ions have the same number of neutrons.      

 B Only two ions have the same number of electrons.  

 C All three ions have the same number of protons. 

 D All three ions have different relative masses.   

 

6 In the molecules CH3OH, NH3 and HF, which atoms use all their outer shell electrons in 
bonding? 

 A C and H    

 B C and F  

 C N and H    

 D H and O  

 

7 Which diagram best represents part of the giant lattice structure of calcium sulfide? 
 

 
A  B 

 

 

 

 

  
 

C 
 

 
 

D 
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8 Sand (silicon dioxide), diamond, poly(ethene) and graphite all contain covalent bonds.  

Which statement is correct? 

 A Silicon dioxide has each silicon atom covalently bonded to another two oxide ions in a 

giant structure.  

 B Diamond has each carbon atom covalently bonded to three other carbon atoms in a 

tetrahedral structure.     

 C Poly(ethene) changes from solid to liquid when heated as its intermolecular forces of 

attraction are overcome.     

 D Graphite can conduct electricity due to the free ions between the hexagonal layers of 

carbon atoms. 

 

9 Aqueous copper(II) chloride reacts with aqueous sodium thiocyanate, NaSCN. 

 

A precipitate of copper(II) thiocyanate is formed.  

 

What is the formula of copper(II) thiocyanate? 

  
 A CuSCN  B Cu2SCN C Cu(SCN)2  D Cu2(SCN)2 

 

10 0.5 mol of propene gas is completely combusted in air.  
 
What is the total number of electrons shared by the covalent bonds in the water molecule 
formed by this reaction?  

  
 A 3.6 x 1024

  B 1.2 x 1024 C 1.8 x 1024 D 6.0 x 1023 

 

11 What is the maximum mass of iron that can be extracted from 116 g of Fe3O4? 

 A 56 g B 84 g C 112 g D 168 g 

 

12 10 cm3 of an aqueous 2.0 mol/dm3 solution of the hydroxide of metal M exactly neutralises 
50 cm3 of 0.20 mol/dm3 aqueous sulfuric acid.  

What is the formula for the sulfate of M? 

 A MSO4  B M2SO4 C M2(SO4)3 D M(SO4)2 
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13 On heating, ammonium nitrate, NH4NO3, decomposes to form dinitrogen oxide and water.  

                                             NH4NO3  → N2O + 2H2O 

When 90 g of an impure sample of ammonium nitrate is heated, 28 g of water is formed.  

What is the percentage purity of ammonium nitrate in the impure sample? 

 A  
 

 B  

 

 

 C  

 

 

 D  

 

 

 

14 Which of the following statements about an acid is correct?  

 A pH is a measure of acid concentration in a solution. 

 B When an acid reacts with a reactive metal, hydrogen ions lose electrons.   

 C A weak acid can have the same pH as a strong acid. 

 D Universal indicator turns blue when placed in an acid.   

 

15 Two substances, X and Y, are mixed and heated.  

 

The damp Universal Indicator paper turns blue during the experiment.  

What are the possible substances X and Y? 

  
 A barium hydroxide and ammonium chloride  

 B barium hydroxide and hydrochloric acid  

 C hydrochloric acid and barium nitrate 

 D hydrochloric acid and ammonium carbonate 

 

substances X and Y 

heat 

damp Universal Indicator paper 

28 

18 
 

80 

90 
 

x x 100   

x 

28 

36 
 

90 

80 
 

x x 100   

28 

18 
 

90 

80 
 

x x 100   

28 

36 
 

80 

90 
 

x x 100   
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16 Which pair of reagents would be most suitable to safely prepare a pure sample of the salt in 
the laboratory? 

 
  reagents salt 

 A potassium and dilute hydrochloric acid potassium chloride 

 B calcium oxide and dilute sulfuric acid calcium sulfate 

 C copper and dilute sulfuric acid copper(II) sulfate 

 D silver nitrate and dilute hydrochloric acid silver chloride 

 

17 Which method of preparation would be suitable for making these salts? 

 

  metal + acid titration metal carbonate       

+ acid 

precipitation 

 A lead sulfate ammonium sulfate iron nitrate zinc chloride 

 B iron nitrate zinc chloride sodium sulfate lead sulfate 

 C iron nitrate  zinc chloride lead sulfate sodium sulfate 

 D zinc chloride ammonium sulfate iron nitrate lead sulfate 

 

18 Ammonia is produced by the Haber Process.  

Which statement is not correct?  

 A Three hydrogen molecules react with one nitrogen molecule to form two molecules of 

ammonia.  

 B A catalyst of iron is used to increase the percentage yield of ammonia.    

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

 D The percentage yield of ammonia is less than 100% in a closed system.    
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19 What is observed if excess sodium iodide is added to aqueous silver nitrate? 

 
 A Two colourless solutions react to give a white precipitate and a colourless solution.  

 B Two colourless solutions react to give a yellow precipitate and a colourless solution. 

 C One yellow solution and one colourless solution react to give a white precipitate and a 

yellow solution.    

 

 D One yellow solution and one colourless solution react to give a yellow precipitate and 

a yellow solution.    

 

20 The diagram shows the reaction of an unknown substance.  

 

 

 

 

 

 

 

 

 What is solid R? 
 

 A aluminium nitrate  

 B sodium carbonate 

 C zinc chloride 

 D calcium sulfate 

 

21 Disproportionation is a reaction in which the same element is both oxidised and reduced.  

Which of the following reactions is an example of disproportionation? 

  
 A Cu + 4HNO3 → Cu(NO3)2 + 2H2O + 2NO2 

 B Br2 + 2NaOH → NaBr + NaOBr + H2O  

 C H2SO3 + H2O2 → H2SO4 + H2O 

 D Cu + 2H2SO4 → CuSO4 + 2H2O + SO2 

 

white crystalline solid R 

white precipitate colourless solution 

white precipitate  colourless solution 

add aqueous sodium 

hydroxide in excess 

add aqueous sodium hydroxide add water 

add dilute nitric acid followed 

by aqueous lead(II) nitrate  
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22 What happens to the ions during the electrolysis of molten potassium chloride? 

  
 A The chloride ions move towards the negative electrode to form chlorine.  

 B The chloride ions are reduced to form chlorine.   

 C The potassium ions gain electrons to form potassium. 

 D The potassium ions move towards the positive electrode to form potassium.  

 

23 The diagram shows the electrolysis of two soluble metal iodides, LI and MI2.  

L is a more reactive metal than M.  

Equal and high concentrations of both aqueous metal iodides are used in this electrolysis.  

 

What is produced at each of the electrodes? 

 

 electrode X 
 

electrode Y 
 

A iodine  
 

M 

B oxygen  
 

L 

C M 
 

iodine 

D L 
 

oxygen 

 

  

aqueous metal 

iodides, LI and MI2 

 

X 

 

Y 
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24 In the diagram, each cell contains an aqueous solution of a single salt and all the four 
electrodes are made of platinum. Electrode Q and S increase in mass during the electrolysis 
and no gas is given off at Q or S.  

 
 
If the increase in mass of Q is greater than the increase in mass of S in the same time, 
which one of the following statements is necessarily true? 
 

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

 B The anion of the solution in cell 1 is different from the anion of the solution in cell 2.  

 C The cation of the solution in cell 1 is different from the cation of the solution in cell 2.  

 D The loss in mass of electrode P is less than the loss in mass of electrode R.  

 

  

P   Q 

aqueous  
solutions 

cell 1 cell 2 

  

  S 

– 

  R 

+ 
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25 The apparatus was set up as shown.  

 

 

 

 

 

 

 

 

For which pair of metals would effervescence be seen at metal Y? 

 metal X 
 

metal Y 

A copper 
 

zinc 

B iron 
 

zinc 

C silver 
 

iron 

D iron 
 

copper 

 

 

26 Some properties of elements in the same period of the Periodic Table are listed.  
  

1 charge on the ion 

2 number of outer shell electrons 

3 total number of inner shell electrons 

4 non-metallic character 

 
Which properties show an increase from left to right across the period of the Periodic Table? 

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

 

  

dilute sodium chloride 

metal Y metal X 

light bulb 
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27 The table shows data for the atoms of the elements P, Q, R and S. The letters do not 
represent the chemical symbols of the elements.  

 number of proton 

P 11 

Q 19 

R 35 

S 53 

 

Which statement is correct? 

  
 A P is more reactive than Q.     

 B P and R react to form a covalent compound.    

 C R and S react to form a compound with giant structure.   

 D R is a stronger oxidising agent than S.      

 

28 Metals are found naturally as the metal or as metal compounds.  

The metal compounds can be reduced to the metal using carbon as the reducing agent or 
by electrolysis.  

Which row is correct? 

 can be found as the 
metal 

 

obtained by reduction 
using carbon 

obtained by electrolysis 

A Mg 
 

Fe, Zn Na, K 

B Ag 
 

Fe, Zn Mg, Na 

C Ag 
 

Na, Zn Fe, K 

D Mg 
 

Fe, K Ag, Na 

 

 

 

29 A reversible reaction is endothermic in the reverse direction and the heat taken in is               
196 kJ/mol. The activation energy for the reverse reaction is 271 kJ/mol.  

What is the activation energy of the forward reaction? 

  
 A 75 kJ/mol B 121 kJ/mol C 196 kJ/mol D 271 kJ/mol 
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30 Hydrogen reacts explosively with oxygen to form steam. The equation for the reaction and 
enthalpy change are shown.  

2H2(g) + O2(g) → 2H2O(g)              ∆H = – 484 kJ/mol 

What can be deduced from this information? 
 

  
 A The energy released to form bonds is less than the energy taken in to break bonds.    

 B The energy released to form bonds is greater than the energy taken in to break 
bonds.    

 C The energy taken in to form bonds is less than the energy released to break bonds.  

 D The energy taken in to form bonds is greater than the energy released to break 
bonds.  

 

31 In experiment 1, 1.0 g of zinc granule is added to the 50 cm3 of 0.50 mol/dm3 dilute sulfuric 
acid.  

Zn(s) + H2SO4(aq) → ZnSO4(aq) + H2(g) 

The total mass of the reaction mixture for this experiment is measured. The results for 
experiment 1 are plotted on a graph.  

The experiment is repeated with one change. The results for experiment 2 are plotted on 
the same graph.  

 

 

 

 

 

 

 

 

Which statement about the graph is correct?  

  
 A A catalyst is only used in experiment 1 but not in experiment 2.   

 B More zinc granules are used in experiment 1 than experiment 2.  

 C Experiment 1 is carried out at a higher temperature than experiment 2.   

 D The concentration of the acid for both experiments at 20 s is lower than at 10 s.   

 

  

total mass 

of reaction 

mixture / g 

time / s 

experiment 2 

experiment 1 

10 20 
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32 Two experiments are carried out to measure the volume of carbon dioxide produced when 
different concentrations of hydrochloric acid are added to excess calcium carbonate.  
 

experiment acid 

1 50 cm3 of 0.20 mol/dm3 hydrochloric acid 

2 20 cm3 of 0.50 mol/dm3 hydrochloric acid 

 
A graph of volume of carbon dioxide against time is plotted for both experiments.  
 
Which graph best shows the results for these experiments? 
 

 
 A  B 

 

 

 
 
 
 
 
 
 
 
 
 

 

 

 

  C  D 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

33 When crude oil is fractionally distilled, which compounds leave from the bottom of the 
fractionating column? 

 A The compounds that are least flammable.  

 B The compounds that are the least viscous.   

 C The compounds with the lowest relative molecular mass.    

 D The compounds with the lowest boiling points.    

 

 

 

1 

2 

volume 

of gas 

time 

2 

1 

volume 

of gas 

time 

volume 

of gas 

time 

2 

1 

1 

2 

volume 

of gas 

time 
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34 When dodecane, C12H26, is cracked, only three hydrocarbons are formed.  

The hydrocarbons are ethene, propane and propene.  

What is the ratio of the hydrocarbons formed? 

  ethene propane propene  

 A 1 1 1  

 B 1 1 3  

 C 3 1 1  

 D 1 3 1  

 

35 An isomer of butane is shown.  

 

  

 

The isomer undergoes substitution reactions with chlorine.  
 
How many different isomers with the molecular formula C4H8Cl2 can be formed from these 
substitution reactions? 

  
 A 2 B 3 C 4 D 6 

 

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

How many hydrogen atoms does one molecule of ester contain? 

  
 A y + 2n + 3 B y + 2n + 1 C y + 2n + 2 D y + 2n 

 
 
  

C CH3 H 

CH3 

CH3 



16 
 

2026 Preliminary Exam/CCHMS/Secondary 4/Chemistry/6092/01   

37 Citronellol is found in rose oil.  

The structure of citronellol is shown.  

 
 
  

1 Citronellol can react with chlorine in the presence of uv light.    

2 Citronellol can turn purple acidified potassium manganate(VII) colourless. 

3 Citronellol can react with sodium hydroxide to give a salt and water.   

4 Citronellol can form a polymer with the same empirical formula as its 
monomer. 

 
Which statements about citronellol are correct? 
 

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

 
 

38 A reaction scheme for an alkene X is given. The alkene underwent a series of reactions to 
obtain the salt, (CH3CH2CH2CO2)2Mg.  

 

 

 

 

 

 

 

What was alkene X? 

 A CH3CH=CH2 

 B CH3CH2CH=CH2 

 C CH3CH=CHCH3   

 D CH3CH2CH2CH=CH2 

 

alkene X 
steam 

high temperature 

and pressure 

with catalyst 

alcohol 
carboxylic 

acid 

oxidising agent 

(CH3CH2CH2CO2)2Mg 

magnesium carbonate 
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39 The table refers to the polymers nylon and poly(ethene).  

Which row is correct? 

  polymer type use  

 A nylon addition cling film  

 B nylon condensation sleeping bags  

 C poly(ethene) addition sleeping bags  

 D poly(ethene) condensation cling film  

 

40 Which pair of gases are involved in the formation of acid rain? 

 A CO and SO2  

 B CH4 and NO2 

 C NO2 and CO 

 D SO2 and NO2 
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