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1 The apparatus shown in the diagram below was set up by a student to measure the volume 
of carbon dioxide gas made when different masses of marble chips were added to 25 cm3 
of dilute hydrochloric acid.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Which other apparatus did he use for his experiment? 
 

 A filter funnel and mass balance   

 B filter funnel and stopwatch   

 C measuring cylinder and mass balance   

 D measuring cylinder and stopwatch   
 
 

2 Gas W was collected using displacement of air by downward delivery, and then placed in 
the set-up below. After a short while, the water level in column Z was observed. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Which observations(s) could possibly be made about the water level in column Z? 
 
 I Water level increased.  
 II Water level remained the same. 
 III Water level decreased, then increased. 
 

 A I only 

 B II only 

 C I and II 

 D II and III 

  

gas W 

methane 

porous pot 

Z 

gas syringe 

rubber bung 

marble 
chips 

25 cm3 dilute 
hydrochloric acid 
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3 Two identical bottles, A and B are filled with gases X and Y respectively. They were then 
put on a balance at room temperature and pressure. The result is shown below  
 

 
Which of the following statements is correct? 
 

 A The number of gas particles in bottle A is greater than the number of gas particles in 
bottle B. 

 B The number of moles of gas particles in bottle A is greater than the number of moles 
of gas particles in bottle B. 

 C The molar mass of gas particles in bottle A is greater than the molar mass of gas 
particles in bottle B. 

 D The molar volume of gas particles in bottle A is greater than the molar volume of gas 
particles in bottle B. 

   

   

4 The boiling points of some gases present in air are given in the table below. 
 

gas nitrogen oxygen argon xenon 

boiling point / oC -196 -182 -186 -108 

 
A mixture containing liquefied air at -200 oC is fractionally distilled. 
 
Which one of the following would still remain as a liquid when the temperature is increased 
by 15 oC? 
 

 A nitrogen and argon  

 B oxygen and argon  

 C oxygen and xenon 

 D argon, oxygen and xenon 
 

 
 

bottle A 

bottle B 

  
gas X 

gas Y 
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5 J is an element found in the Periodic Table.  
 
 
 
 
 
 
 
 
 
Which of the following cannot be deduced from the information provided only? 
 

 A Element J can likely be found in Group 2 of the Periodic Table. 

 B Element J has two isotopes that have different physical properties. 

 C The atomic radius of J is bigger than its ionic radius. 

 D The ion of J can be attracted to any oppositely charged ion. 

 
 

6 The figure below shows a molecule of an herbicide called 2,4,5-T which is often used for 
weed control.  
 
 
 
 
 
 
 
 
 
 
 
 
How many pairs of shared electrons are present in one molecule of the herbicide? 
 

 A 12 B 15 

 C 20 D 23 
 
 

7 In which of the following molecules are all the outer electrons of the atoms involved in 
bonding? 
 

 A CH4  B CO2 

 C NH3  D HCl  
 
 

H 

H Cl 
 

Cl 
 

OCH2COOH 

Cl 

C 

C 

C 

C 

C 

C 

J 

2+ 
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8 The table below shows the information about the chlorides of some elements in Period 3 
of the Periodic Table. 

 

element 
formula of main 

chloride 
bonding present in 

chloride 
pH of resulting solution 
when dissolved in water 

sodium NaCl ionic 7 

magnesium MgCl2 ionic 7 

aluminium AlCl3 covalent 3 

phosphorus PCl3 covalent 2 

sulfur S2Cl2 covalent 2 

 
What will be the bonding present in the chloride of silicon and the pH value of the resulting 
solution when the chloride is dissolved in water? 
 

 
 

bonding present in 
chloride 

pH of resulting solution when 
dissolved in water 

 

 A covalent 2  

 B covalent 7  

 C ionic 2  

 D ionic 7  

 
 

9 The table below shows some physical properties of substances P, Q, R and S. 
 

substance melting point / oC 
electrical conductivity 

in solid state in molten state 

P high poor good 

Q high good good 

R high poor poor 

S low poor poor 

 
Which of the following statements is true about substances P, Q, R and S? 
 

 A Substance P contains mobile electrons to conduct electricity when in molten state. 

 B Substance Q consists of strong electrostatic attractions between oppositely charged 

particles. 

 C Substance R consists of weak bonds between the atoms. 

 D Substance S exists in a simple molecular structure. 
 
 

10 Which of the following is true of graphite and copper? 
 

 A They both contain strong forces of attraction between oppositely charged ions. 

 B They both have giant covalent structure. 

 C They can conduct electricity in the solid state due to mobile delocalised electrons. 

 D They have high melting points due to strong covalent bonds. 
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11 Compound X is made up of two elements, metal Y and non-metal Z. Compound X has a 
giant lattice structure where each negative ion is surrounded by four positive ions while each 
positive ion is surrounded by eight negative ions.  
 
Which of the following shows the correct formula of the ions present in compound X, as well 
as the chemical forumla of compound X? 
 

  cation anion chemical formula 

 A Y+ Z2- Y2Z 

 B Y2+ Z- YZ2 

 C Z+ Y2- Z2Y 

 D Z2+ Y- ZY2 

  
  
12 An unknown carbonate, M2CO3, is heated and the following reaction takes place. 

 
M2CO3 → M2O(s) + CO2(g) 

 
Which volume of carbon dioxide, at r.t.p, would be produced if z g of M2CO3, which has 
relative molecular mass y, is heated? 
 

 A  𝒚

24𝒛
 dm3 B 24𝒚

𝒛
 dm3 

 C 24𝒛

𝒚
 dm3 D 44𝒛

𝒚
 dm3 

 
 

13 Red cabbage can be used as a pH indicator. The indicator prepared from red cabbage 
changes colour according to the following pH ranges shown in the table below. 
 
 

pH colour 

<7 red 

7 purple 

8-9 blue 

10-11 green 

11-13 yellow 

 
 
Which two solutions could not be distinguished using the red cabbage indicator? 
 

 A aqueous solutions of ammonia and sodium hydroxide 

 B aqueous solutions of hydrogen chloride and sulfurous acid 

 C aqueous solutions of potassium hydroxide and potassium nitrate 

 D distilled water and limewater 
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14 The table below shows the results of different experiments conducted on two acids, A1 
and A2, of equal concentration.  
 
 

acids 
conductivity of 
acid solution / 
arbitrary units 

temperature change when excess 
acid was reacted with 0.1 mol of 

sodium hydroxide / °C 

observation when 
reacted with 3.0 cm 

magnesium strip 

A1 1000 +6.9 
rapid effervescence of a 

colourless gas 

A2 7 +6.7 
slow bubbling of a 

colourless gas 

 
 
Which of the following deductions can be made about acids A1 and A2?  
 

 A A1 is a weak acid while A2 is a strong acid.  

 B A1 is a strong acid while A2 is a weak acid.  

 C Both A1 and A2 are weak acids, except that A1 is a dibasic acid.  

 D Both A1 and A2 are strong acids, except that A2 is a dibasic acid.  

 
 

15 Zinc carbonate granules were added into a mixture of hydrogen chloride gas dissolved in 
an organic solution called benzene. No reaction was observed. 
 
Which of the following changes could be made so that the zinc carbonate would react with 
the hydrogen chloride gas? 
 

 A Add more hydrogen chloride gas. 

 B Change the benzene solvent to water. 

 C Crush the zinc carbonate into powdered form. 

 D Heat the reaction mixture. 

 
 

16 In which reaction is dilute hydrochloric acid not behaving as an acid? 
 

 A HCl(aq)  +  AgNO3(aq)  →  AgCl (s)  +  HNO3(aq) 

 B HCl(aq)  +  NaOH(aq)  →  NaCl (aq)  +  H2O(l) 

 C 2HCl(aq)  +  CuO(s)  →  CuCl2(aq)  +  H2O(l) 

 D 2HCl(aq)  +  Mg(s)  →  MgCl2(aq)  +  H2(g) 
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17 Which of the following statements about the Haber process is incorrect? 
 

 A At the optimum conditions, the yield of ammonia is 100%. 

 B Higher pressure produces a higher percentage yield of ammonia. 

 C Nitrogen is obtained as a raw material from the fractional distillation of liquid air. 

 D The pressure in the reaction chamber is increased to speed up the reaction. 
 

     

     
18 The reaction in the Haber process is represented by the equation below.  

 
 

N2(g) + 3H2(g)         2NH3(g)            ∆H = - 92 kJ 
 
 
Which of the following statements is incorrect? 
 

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

 B Iron catalyst affects the enthalpy change. 

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

 D When 2 moles of nitrogen and 6 moles of hydrogen are used, 4 moles of ammonia 
will be collected. 

 
 

19 The scheme shows some reactions of a compound Y. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

What could the compound Y be? 
 

 A aluminium sulfate  B calcium carbonate  

 C copper(II) carbonate  D zinc sulfate  
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20 An excess of sodium hydroxide is added to an aqueous solution of salt L and boiled. 
Ammonia gas is observed to be produced only after a piece of aluminium foil is added to 
the hot solution.  
 
What could be salt L? 
 

 A ammonium chloride  

 B ammonium nitrate  

 C sodium chloride  

 D sodium nitrate  
 
 

21 Which of the following ions have the highest concentration in solution when a few drops 
of aqueous ammonia are added into aqueous copper(II) sulfate? 
 

 A Cu2+ B NH4
+ 

 C OH- D SO4
2- 

    

    
 

22 Which of the following shows a redox reaction? 
 

 A acid reaction with a metal oxide 

 B displacement reaction 

 C precipitation reaction using two soluble salts 

 D titration between acids and alkalis 

 
 

23 In which of the following pairs of compounds do the two underlined elements have the 
same oxidation state? 
 

 A CrO3 and KClO3   

 B CuCl2 and Na2CO3   

 C KMnO4 and K2Cr2O7   

 D MnSO4 and FeSO4   
 
 

24 Three electrolysis cells are set up with inert electrodes. The electrolytes used for each 
cell are listed below. 
 

 1  concentrated hydrochloric acid 
 2  molten aluminium bromide 
 3  aqueous potassium nitrate 

 
Which of the cell(s) above will have a gas formed at both its electrodes? 
 

 A 2 only B 3 only 

 C 1 and 2 D 1 and 3 
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25 The diagram shows the apparatus used to electroplate a metal ring with nickel. 
 

 
 
The experiment did not work.  
 
Which change is needed in the experiment to make it work?  
 

 A Add molten nickel(II) nitrate to the electrolyte. 

 B Increases the temperature of the electrolyte. 

 C Reverse the connection to the battery. 

 D Swap the nickel electrode with a platinum electrode. 

 
 

26 Which of the following statements about Group 17 elements are true? 
 
 I  They form diatomic molecules because they have the same number of  
   valence electrons. 

 II They have increasing density down the group. 

 III Their strength as oxidising agents increases down the group. 

 

 A I only 

 B I and II only 

 C II and III only 

 D I, II and III 

 
 

27 Which of the following rows of properties is correct for both copper and sodium? 
 

  property copper sodium 

 A density / g cm-3 8.92 0.97 

 B colour blue white 

 C melting point / oC 810 1083 

 D nature of oxide amphoteric basic 

 
 

  

bulb 

metal ring nickel electrode 

aqueous nickel(II) nitrate 

battery 
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28 The solid carbonate of three metals W, X and Y are heated, and the results are recorded 
in the table below. 
 

carbonate of metal result 

W carbon dioxide produced; solid turns from green to black 

X carbon dioxide produced; solid does not change colour 

Y carbon dioxide not produced; solid does not change colour 

 
The conclusions below were made by a student. 
 

1 Metal W could be used as a catalyst. 

2 Metal Y is a stronger reducing agent than metal X. 

3 Only the carbonates of metals W and X produce carbon dioxide when added to 
dilute nitric acid. 

 
Which of the above statements are correct? 
 

 A 1 and 2 only 

 B 1 and 3 only 

 C 2 and 3 only 

 D 1, 2 and 3 

 
 

29 Which of the following metals requires the least energy to be extracted from its ore? 
 

 A calcium B copper 

 B iron D lead 

    

    

30 Metals can be protected against corrosion by sacrificial protection. 
The diagram below shows metal X being protected from corrosion by metal Y. 
 
 
 
 
 
 
What could be the possible identities of metals X and Y? 
 

  metal X metal Y  

 A  copper gold  

 B  lead silver  

 C  magnesium iron  

 D  zinc calcium  
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31 The process of dissolving potassium iodide in water is endothermic. 
  
Which of the following graphs shows the temperature changes that occur when 
potassium iodide is stirred with water until no further change in temperature is observed?  
 

 
 

 
 
32 The energy diagram below represents the energy changes in a chemical reaction.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
What is the enthalpy change of this reaction?  
 

 A +50 kJ  B -50 kJ  

 C +100 kJ  D -100 kJ  
 

  

A B 

C D 

 

enthalpy 
in kJ/mol 

reaction pathway 

temperature/oC temperature/oC 

temperature/oC temperature/oC 

room 
temperature 

room 
temperature 

room 
temperature 

room 
temperature 

time/s 

time/s time/s 

time/s 
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33 A student performed three experiments to produce hydrogen gas using excess zinc 
carbonate and dilute sulfuric acid at 30 oC. 
 

experiment 
zinc carbonate dilute sulfuric acid 

particle size volume / cm3 concentration / mol dm-3 

1 powdered 20 1.00 

2 lumps 40 0.50 

3 lumps 10 1.00 

 
Three graphs were plotted for the volume of hydrogen produced against time. 
 
 

 
 
Which graph best represents each of the respective three experiments?  
 

 experiment 1 experiment 2 experiment 3 

A X Y Z 

B Y X Z 

C Y Z X 

D Z X Y 
 

 
 
 

34 Which of the following best explains why bioethanol obtained from sugarcane plants is 
considered renewable? 
 

 A Sugarcane plants can be harvested after one year. 

 B Sugarcane plants require carbon dioxide during photosynthesis. 

 C The sugar from sugarcane plants can be transported from one place to another. 

 D The sugar from sugarcane plants can undergo fermentation. 

  

time / s 

volume of 
hydrogen / cm3 

X 

Y 

Z 
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35 The diagram shows the fractional distillation of petroleum. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Which statements about fractions X and Y are correct?  
 

 
X is more flammable 

than Y 
X burns with a less 
sooty flame than Y 

X is more viscous 
than Y 

A  yes  no  no  

B  yes  yes  no  

C  no  yes  yes  

D  no  no  yes  
 

     

     
36 Which of the following compounds could be formed by the action of bromine on an alkene 

of formula C4H8? 
 

A 

 

B 

 
 

C 

 

D 

 
 

 
 
37 Linoleic acid is an unsaturated fatty acid with a Mr of 280. In a reaction, it was 

measured that 70 g of the fatty acid reacts with 254 g of iodine. 
 
How many double bonds are there in each molecule of linoleic acid? 
 

 A 1 B 2  

 C 3 D 4  

  

heated 
petroleum 

fraction X 

fraction Y 
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38 An alcohol was completely oxidised to produce a carboxylic acid. This carboxylic acid was 
reacted with potassium hydroxide to produce a salt, which has the structural formula 
displayed below. 
 
 
 
 
 
 
 
 
 
 
Which of the following represents the structure of the starting alcohol? 
 

 A 

 

B 

 

 C 

 

D 

 
 

 
39 Which of the following does not change in the polymerisation of ethene to form 

poly(ethene)? 
 

 A boiling point 

 B density 

 C empirical formula 

 D molecular mass 

 
 

40 Which of the following chemical equations does not represent a process that occurs in 
the catalytic converter of a car? 
 

 A 2C8H18 + 25O2 → 16CO2 + 18H2O  

 B 2CO + O2 → 2CO2  

 C 2N2 + O2 → 2N2O  

 D 2NO + 2CO → N2 + 2CO2  

 
 

 

 
 

End of Paper
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