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1 P, Q, R and S are pieces of apparatus. 
 

P Q R S 

    
50 cm3 
burette 

100 cm3 
gas syringe 

50 cm3 
measuring cylinder 

25 cm3 
pipette 

 
Which row describes the correct apparatus for the measurement made? 
 

 apparatus measurement made 

A P the volume of acid added to alkali in a titration 

B Q 0.24 dm3 of hydrogen gas produced when magnesium reacts with an acid 

C R 75 cm3 of a gas given off in a rate-determining experiment 

D S 20 cm3 of alkali for use in a titration 

  
 
2 X is a mixture of colourless compounds. The diagram shows a chromatogram of X and of 

three pure compounds, P, Q and R. 
 

 
 

Which statement is not correct? 
  
A X could contain P and R. 
B Q has a greater Rf value than R. 
C P and R have different solubilities in the solvent. 
D A locating agent was used to develop the chromatogram of X. 
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3 Which substance can be distilled using the apparatus below? 
 

 
 

 melting point/ oC boiling point/ oC   

A –138 0   

B –123 50   

C 0 108   

D 41 182   

  
 
 
4 Which row about a change of state is correct? 

 

 change of state energy change process  

A solid → liquid heat given out melting  

B gas → liquid heat taken in evaporation  

C solid → gas heat taken in sublimation  

D liquid → solid heat given out condensing  
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5 The cooling curve for substance X is shown below. 
 

 
 

At which temperature does both solid and liquid exist? 
  
A 0 ºC 
B 50 ºC 
C 150 ºC 
D 200 ºC 

 
 
6 The ion of an element Z is shown below. 

 
 

In which group and period does element Z belong to in the Periodic Table? 
 

 group period   

A 13 2   

B 13 3   

C 15 2   

D 15 3   

  
 
7 Which row includes an element, a compound and a mixture? 

  
A sea water, tap water, pure water 
B sodium chloride, chlorine, pure water 
C sea water, sodium chloride, chlorine 
D sodium chloride, sea water, pure water 
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8 Which row correctly classifies how graphite, aluminium and molten sodium chloride conduct 
electricity? 

  

 using mobile ions 
and electrons 

using mobile electrons only using mobile ions only 

A molten sodium chloride graphite aluminium 

B molten sodium chloride aluminium, graphite none of the above 

C aluminium graphite molten sodium chloride 

D none of the above aluminium, graphite molten sodium chloride 

  
 
9 Which dot and cross diagram for a compound of oxygen and chlorine is correct? 

    
A 

 

B 

 
    
C 

 

D 

 

    
  

10 Which statement about the structure and properties of silicon(IV) oxide is not correct? 
  
A It has a giant covalent structure similar to that of diamond. 
B There are strong covalent bonds between silicon and oxygen atoms. 
C Each silicon atom is bonded to four neighbouring oxygen atoms. 
D It has a high melting point due to the strong attractive force between molecules. 
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11 What is the number of molecules in 500 cm3 of oxygen gas at room temperature and 
pressure? 
  
A 1.25 × 1022 
B 1.34 × 1022 
C 3.0 × 1022 
D 3.0 × 1026 
  

 
12 The percentage by mass of magnesium in chlorophyll-a (Mr = 893) is 2.69%. 

 
How many magnesium atoms are there in one molecule of chlorophyll-a? 
  
A 1 
B 2 
C 24 
D 100 
  

 
13 Saline solution is a solution of sodium chloride dissolved in water. It is commonly used in 

hospitals for cleaning wounds and treating dehydration.  
 
A 0.9% saline solution has 0.9 g of sodium chloride for every 100 cm3 of solution.  
 
What is the concentration of the 0.9% saline solution in mol/dm3? 
  
A 0.00154 mol/dm3 
B 0.0154 mol/dm3 
C 0.154 mol/dm3 
D 1.54 mol/dm3 
  

 
14 A mixture containing 8.0 g of hydrogen gas with 8.0 g of oxygen gas is ignited.  

 
The reaction is represented by the following chemical equation. 
 

2 H2(g) + O2(g) → 2 H2O(l) 
 
What is the mass of water formed? 
  
A 9.0 g 
B 16.0 g 
C 18.0 g 
D 36.0 g 
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15 The diagram shows the results of a pH test on a sample of garden soil. 

What could be added to the soil to change its pH to 7? 

A calcium oxide 
B sodium oxide 
C sodium chloride 
D ammonium nitrate 

16 The graph shows how pH changes as 0.1 mol/dm3 of dilute sodium hydroxide is gradually 
added to 0.1 mol/dm3 of ethanoic acid. 

Which indicator is most suitable to be used in the titration to identify the end-point of 
neutralisation?  

indicator colour change pH at which colour change occurs 

A crystal violet yellow → violet 0.0 – 2.0 

B methyl orange red → yellow 3.1 – 4.4 

C phenolphthalein colourless → pink 8.3 – 10.0 

D indigo carmine blue → yellow 11.4 – 13.0 
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17 Copper(II) sulfate is made by reacting excess insoluble solid M and solution N. 
 
Which row identifies M and N and the method used to extract crystals of copper(II) sulfate 
from the mixture? 
 

 M N method 

A copper sodium sulfate filter the mixture to obtain the residue 

B copper sulfuric acid filter the mixture and evaporate 
filtrate until crystals form 

C copper(II) oxide sulfuric acid filter the mixture to obtain the residue 

D copper(II) carbonate sulfuric acid filter the mixture and evaporate 
filtrate until crystals form 

  
 
18 Which of the following pairs of gases changes the colour of damp red litmus paper? 

  
A ammonia and chlorine                
B ammonia and carbon dioxide 
C chlorine and hydrogen               
D chlorine and sulfur dioxide 
  

 
19 The diagram shows a reaction scheme. 

 

 
 

What is Y? 
  
A dilute nitric acid  
B dilute hydrochloric acid 
C aqueous sodium nitrate 
D aqueous ammonia 
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20 The flowchart below shows the reactions of solution X. 
 

solution X 

add NH3(aq) in 
excess dirty green 

precipitate 

leave to stand 
red-brown 
precipitate   

  
 
Which row is correct? 
 

 formula of dirty green precipitate reaction that resulted in red-brown precipitate 

A Fe(OH)2 reduction 

B Fe(NH4)2 reduction 

C Fe(OH)2 oxidation 

D Fe(NH4)2 oxidation 

  
 
21 In which reaction is the underlined substance acting as a reducing agent? 

  
A 2 CuO + C → CO2 + 2 Cu 
B Fe2O3 + 3 CO → 2 Fe + 3 CO2 
C 2 Mg + O2 → 2 MgO 
D MnO2 + 4 HCl → MnCl2 + 2 H2O + Cl2 
  

 
22 The diagram shows the electrolysis of molten lead(II) bromide. 

 

 
What is seen at each electrode? 
 

 electrode X electrode Y   

A brown gas grey metal   

B colourless gas grey metal   

C grey metal colourless gas   

D grey metal brown gas   
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23 The diagram shows an experiment to electroplate a nickel spoon with silver. 
 

 
 
Which row correctly describes the positive electrode, the negative electrode and the 
electrolyte? 
 

 positive electrode negative electrode electrolyte  

A nickel spoon pure nickel silver nitrate solution  

B nickel spoon pure silver nickel nitrate solution  

C pure nickel nickel spoon silver nitrate solution  

D pure silver nickel spoon silver nitrate solution  

  
 
24 The electrical energy, or voltage, of two simple cells is measured. 

 

 
 
Which statement correctly describes the results of the experiment? 
  
A The voltage of cell 1 is greater than cell 2. 
B The electrolyte gradually turns blue in cell 2. 
C Electrons flow from zinc to magnesium in cell 1.  
D Magnesium loses electrons and undergoes oxidation in both cells. 
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25 Sodium and rubidium are elements in Group 1 of the Periodic Table. 
 
Which statement is correct? 
  
A Sodium atoms have more electrons than rubidium atoms. 
B Sodium has a lower density than rubidium. 
C Sodium has a lower melting point than rubidium. 
D Sodium is more reactive than rubidium. 
  

 
26 Elements X and Y are in Group 17 of the Periodic Table. 

X is a liquid at room temperature. Y is a solid at room temperature. 
 
Which statements are correct? 
 

1   Atoms of Y have more protons than atoms of X. 
2   Molecules of Y have more atoms than molecules of X. 
3   Y displaces X from aqueous solutions of X– ions. 

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

 
27 The statements refer to a number of elements in the Periodic Table. 

 
      1     The elements form coloured compounds. 
      2     The elements have variable oxidation states. 
 
For which pair of elements is each statement correct? 
  

 form coloured compounds have variable oxidation states  

A Co, Mg Fe, Al  

B Fe, V Co, Mn  

C Co, Mn Mg, Al  

D Mg, Al Fe, V  
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28 Each beaker contains two strips of metal fastened together and immersed in hydrochloric 
acid. All the strips are of the same size. 
 
After 5 minutes, which beaker contains the least amount of zinc ions? 
 

 
 
 
29 Three metal carbonates were each heated as shown below. 

 

 
 
On mild heating of the carbonate of Y, a white precipitate formed in the limewater. Heating 
more strongly gave the same observation for the carbonate of X but not for the carbonate of 
Z. 
 
What could X, Y and Z be? 
 

 X Y Z    

A Zn Cu Na    

B Zn Na Cu    

C Na Zn Cu    

D Na Cu Zn    
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30 The compound hydrazine is used as a rocket fuel. It has the structural formula shown. 

One of the reactions of hydrazine is shown. 

N2H4(g) → N2(g) + 2 H2(g) 

H–H N–H N–N NºN 

bond energy in 
kJ / mol 436 390 160 945 

What is the enthalpy change for this reaction? 

A –339 kJ/mol
B –97 kJ/mol
C +97 kJ/mol
D +339 kJ/mol

31 When a hydrogen–oxygen fuel cell is in operation, a different reaction happens at each 
electrode. 

   at the hydrogen electrode: H2(g) → 2 H+(aq) + 2 e–

   at the oxygen electrode:    O2(g) + 2 H2O(l) + 4 e– → 4 OH–(aq) 

The electrons that are lost at the hydrogen electrode travel through the external circuit to the 
oxygen electrode, where they are gained by the oxygen and water. 

A hydrogen–oxygen fuel cell is operated for a period of time and 4 mol of oxygen molecules 
are consumed. 

Which mass of hydrogen is consumed? 

A 2.0 g 
B 4.0 g 
C 8.0 g 
D 16.0 g 
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32 25 cm3 of 1.0 mol/dm3 hydrochloric acid reacts with excess of a solid to produce a gas. 
 
The graph labelled first experiment shows the volume of gas produced over time. 
Graphs P and Q show the volume of gas produced under different conditions. 
 

 
 
Which changes in conditions produce graphs P and Q, if all other conditions are kept the 
same? 
  
A P uses a catalyst and Q has a lower temperature. 
B P uses 25 cm3 of more concentrated acid and Q uses smaller pieces of solid. 
C P uses a higher temperature and Q uses 25 cm3 of 0.5 mol/dm3 hydrochloric acid. 
D P uses smaller pieces of solid and Q uses larger pieces of solid. 
  

 
33 The equation and the energy profile diagram for the reversible reaction in the Haber process 

are shown. 
N2  +  3 H2  ⇌  2 NH3 

 
 
Which statement about the arrows P, Q, R and S is correct? 
  
A P represents the enthalpy change for the forward reaction. 
B Q represents the enthalpy change for both the forward and reverse reaction.  
C R represents the activation energy for both the forward and reverse reaction. 
D S represents the activation energy for the reverse reaction. 
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34 Petroleum (crude oil) is separated into useful fractions by fractional distillation. The positions 
at which fractions X and Y are collected from the fractionating column are shown. 
 

 
 
Which statement is correct? 
  
A The temperature increases up the column. 
B X condenses at a lower temperature than Y. 
C X has a higher boiling point than Y. 
D X has longer chain molecules than Y. 
  

 
 
35 When butene reacts with bromine in an addition reaction, which compound could be made? 

 

1 2 3 

   
 

  
A 1 only 
B 2 only 
C 2 and 3 only 
D 1, 2 and 3 
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36 Which structure is not an isomer of the structure shown? 
 

 
  
A 

 
B 

 
C 

 
D 

 
  

 
 
37 In which chemical reaction does the named product formed have a lower molecular 

mass than the reactant? 
  
A the formation of an ester from ethanol 
B the formation of ethanoic acid from ethanol 
C the formation of ethanol from ethene 
D the formation of ethanol from glucose 
  

 
38 Which bond in a molecule of propanoic acid is broken when it reacts with magnesium? 

  
A C–H bond 
B C–O bond 
C C–C bond 
D O–H bond 
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39 Molecule 1 and molecule 2 react together to make a condensation polymer. 
  

 
 

1 
(Mr = 116) 

2 
(Mr = 146) 

 
What is the relative molecular mass of the repeating unit of the polymer formed from 
molecules 1 and 2? 
  
A 224 
B 226 
C 244 
D 262 
  

 
40 Catalytic converters in car exhausts change polluting gases into non-polluting gases. 

 
Which statement(s) about oxides of nitrogen and car engines is/are correct? 
 

1   The nitrogen in oxides of nitrogen comes from compounds in petrol. 
2   The oxygen in oxides of nitrogen comes from the air in the car engine. 
3   Catalytic converters convert oxides of nitrogen into nitrogen and other gases. 

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

 
 
 
 

End of paper 
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