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Figure 2 shows part of the displayed formula for ethanol. 
 
Complete Figure 2. 

  [1 mark] 
   

 
  Figure 2 
   
  

 
 

 
 
 
 

0 2 
 

. 7 
 

Name the gas produced when sodium is added to ethanol. 
   [1 mark] 
   

 
 
 
 
 

0 2 
 

. 8 
 

Methanol is used to produce methanoic acid. 
 
What type of substance reacts with methanol to produce methanoic acid? 

   [1 mark] 
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 This question is about polymers. 
 

0 6 
 

. 1 
 

Polyesters are produced when monomers join together and lose a small molecule. 
 
Name the small molecule lost. 

   [1 mark] 
   

 
 
 
 
 
 

0 6 
 

. 2 
 

Poly(propene) is produced from propene. 
 
Complete the structure of poly(propene) in the equation. 

  [3 marks] 
   
  

 
 
 
 
 
 

0 6 
 

. 3 
 

Carpets are made from: 

• poly(propene) 

• wool 

• a mixture of poly(propene) and wool. 

 
Poly(propene) wears out more slowly than wool. 
 
A mixture of poly(propene) and wool to make carpets is more sustainable than using 
just poly(propene) or just wool. 
 
Suggest why. 

   [2 marks] 
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 Figure 5 shows a surfer on a surfboard. 
   
  Figure 5 
   
  

 
   

 
  Surfboards are made from polymers. 

 
Surfboards have a poly(styrene) core and an outer skin. 

   
 

0 6 
 

. 1 
 

Figure 6 shows the displayed structural formula of poly(styrene). 
   
  Figure 6 
   
  

 
   
  Figure 7 shows an incomplete displayed structural formula of the monomer styrene. 

 
Complete Figure 7. 

[2 marks] 
   
  Figure 7 
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  The outer skin of surfboards contains a polyester. 
 
Two monomers, A and B, are needed to make the polyester. 
 
Figure 8 shows how these two monomers are represented. 

   
  Figure 8 
   
  

 

   Monomer A  Monomer B 
   

 
0 6 

 

. 2 
 

Name the functional group in monomer B. 
[1 mark] 

  
 

   
 
 

0 6 
 

. 3 
 

Monomers A and B join together to produce a polyester and a small molecule. 
 
Name the small molecule. 

[1 mark] 
  

 
   

 
 

0 6 
 

. 4 
 

Why does this type of polyester melt when it is heated? 
[2 marks] 
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 This question is about hydrocarbons. 
 
Hexane and hexene are hydrocarbons containing six carbon atoms in each molecule. 
 
Hexane is an alkane and hexene is an alkene. 

  
 
 

0 3 
 

. 1 
 

Draw one line from each hydrocarbon to the formula of that hydrocarbon. 
[2 marks] 

 
 

Hydrocarbon  Formula 

 
 

 
 
 
 

Hexane 

 
 
 

 

Hexene 

 

 

 

 

C6H8 

 

C6H10 

 

C6H12 

 

C6H14 

 

C6H16 

 
 

  

 
 

0 3 
 

. 2 
 

Bromine water is added to hexane and to hexene. 
 
What would be observed when bromine water is added to hexane and to hexene? 

[2 marks] 
  Hexane 

 

  
 

  Hexene 
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Ethane is an alkane and ethene is an alkene. 
 
Figure 1 shows the displayed structural formulae of ethane and of ethene. 

   
Figure 1 

 

 
   
   
  Compare ethane with ethene. 

 
You should refer to: 

• their structure and bonding 

• their reactions. 

[6 marks] 
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 This question is about carboxylic acids. 
 
Carboxylic acids belong to a homologous series. 
 
 

  Table 3 shows information about the first three carboxylic acids in this homologous 
series. 

   
Table 3 

   
 

Name Formula pH of a 0.01 mol/dm3 solution 

Methanoic acid  2.91 

Ethanoic acid CH3COOH 3.39 

 CH3CH2COOH 3.44 

   
 
 
 
 
 

0 7 
 

. 1 
 

Complete Table 3. 
[2 marks]  

 
 
 
 

0 7 
 

. 2 
 

Ethanoic acid ionises in water. 
 
The equation for the reaction is: 
 

CH3COOH(aq) ⇌ CH3COO–(aq) + H+(aq) 
 
 
Explain how the equation shows that ethanoic acid is a weak acid. 

[2 marks] 
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. 3 
 

A student adds a solution of ethanoic acid to zinc carbonate in an open flask on 
a balance. 
 
Explain what happens to the mass of the flask and its contents during the reaction. 

[3 marks] 
   

 
  

 
  

 
  

 
  

 
  

 
 
 
 
 
 

0 7 
 

. 4 
 

The student compares the rates of the reaction of zinc carbonate with: 

• 0.01 mol/dm3 methanoic acid 

• 0.01 mol/dm3 ethanoic acid. 
 
The rate of the reaction with methanoic acid is greater than the rate of the reaction 
with ethanoic acid. 
 
Explain why. 
 
You should refer to ions in your answer. 
 
Use Table 3. 

 [3 marks] 
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  Ethanoic acid reacts with ethanol to produce an ester. 
 
 

0 7 
 

. 5 
 

Give the name of the ester produced when ethanoic acid reacts with ethanol. 
[1 mark] 

  
 

 
 
 
 

0 7 
 

. 6 
 

Hexanedioic acid and ethanediol join together to produce a polyester. 
 
Ethanoic acid and ethanol join together in the same way to produce an ester. 
 
Which is the displayed structural formula of the ester produced when ethanoic acid 
reacts with ethanol? 

[1 mark] 
  Tick () one box. 
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 This question is about algae. 
  

  

A student: 

• placed algae in water containing dissolved carbon dioxide 

• shone bright light on the algae. 
 

  Gas bubbles were collected as the algae photosynthesised. 
 
 
 

0 9 
 

. 1 
 

Describe a test that would identify the gas collected. 
 
Give the result of the test. 

[2 marks] 
  Test 

 

  Result 
 

   
 

 
 
 
 

0 9 
 

. 2 
 

Glucose is produced when algae photosynthesise. 
 
Name two naturally occurring polymers produced from glucose. 

 [2 marks] 
   
  

  and  
 

 
 
 
 
 

Question 9 continues on the next page 
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  Figure 6 shows the displayed structural formula of an amino acid called glycine. 
 

                                                                    Figure 6 
 
 

  

 

 
 
 
 

0 9 
 

. 3 
 

How many functional groups are there in the molecule in Figure 6? 
[1 mark] 

  Tick () one box. 
   

  1   2   3   4  
 

   
 
 
 

0 9 
 

. 4 
 

Glycine reacts by condensation polymerisation to produce a polypeptide and one 
other substance. 

Name the other substance produced. 
 [1 mark] 

   

 
 
 

0 9 
 

. 5 
 

Scientists think that algae may have used gases in Earth’s early atmosphere. 
 
Algae need an element to produce the molecule in Figure 6 which is not present in 
water or carbon dioxide. 
 
Which two gases from Earth’s early atmosphere could have provided this element?  

[2 marks] 
   
  

  and  
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The development and function of algae are controlled by a naturally  
occurring polymer. 
 
Figure 7 represents the shape and structure of this polymer. 

   
Figure 7 

   

 
   
  Describe the shape and structure of this polymer. 

[3 marks] 
   

 
  

 
  

 
  

 
  

 
  

 
 
 
 
 
 

Turn over for the next question 
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 This question is about poly(ethene) and polyesters.  
   

 
0 4 

 

. 1 
 

Poly(ethene) is produced from ethene. 
 
Figure 3 shows part of the displayed structural formula equation for the reaction. 
 
Complete Figure 3. 

[2 marks] 
   

Figure 3 
   

 

 
   

 
 
 

0 4 
 

. 2 
 

Poly(ethene) is a thermosoftening polymer. 
 
Suggest why poly(ethene) is easier to recycle than thermosetting polymers.  

 [2 marks] 
   

 
  

 
  

 
  

 
 
 
 

0 4 
 

. 3 
 

Ethene produces different forms of poly(ethene). 
 
How can different forms of poly(ethene) be produced from ethene?  

[1 mark] 
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  Figure 5 shows three monomers, A, B and C. 

 
Monomer A can react with monomer B and with monomer C to produce polyesters. 
 

   
Figure 5 

   
 
 

 
   
  
  

 
 

0 4 
 

. 5 
 

Draw a circle on Figure 5 around an alcohol functional group. 
[1 mark] 

 
 
 

0 4 
 

. 6 
 

Complete Table 2 to show the formula of the small molecule produced when: 

• monomer A reacts with monomer B 

• monomer A reacts with monomer C. 
[1 mark] 

Table 2 
 

Reacting monomers Formula of small molecule produced 

A and B  

A and C  
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 This question is about cycloalkenes. 
 
Cycloalkenes are ring-shaped hydrocarbon molecules containing a  
double carbon-carbon bond. 
 
Cycloalkenes react in a similar way to alkenes. 
  

 
 
 

0 6 
 

. 1 
 

Describe a test for the double carbon-carbon bond in cycloalkene molecules. 
 
Give the result of the test. 

[2 marks] 
  Test 

 

   

  Result 
 

   
 
 
 

0 6 
 

. 2 
 

Table 3 shows the name and formula of three cycloalkenes. 
   

Table 3 
   
   

Name Formula 

Cyclobutene C4H6 

Cyclopentene C5H8  

Cyclohexene C6H10 
 

 
 
 

  Determine the general formula for cycloalkenes. 
[1 mark] 

  
 

   
  

General formula = 
 

 

 
  

8.1



Organic Chemistry - AQA past paper questions

Source: AQA 2021 Triple Award Paper 2, original question 06.3

19 
 

*19* 

Turn over ► 
 

IB/M/Jun21/8462/2H 

 

Do not write 
outside the  

box 

 
8 

 

 
  Figure 6 shows the displayed structural formula of cyclohexene, C6H10  

 
Figure 6 

   
 

 
 
  Chlorine reacts with cyclohexene to produce a compound with the formula C6H10Cl2 

 
0 6 

 

. 3 
 

Complete Figure 7 to show the displayed structural formula of C6H10Cl2 

[2 marks] 
Figure 7 

 
 
 
 
  

 
 
 
 
 

0 6 
 

. 4 
 

Calculate the percentage by mass of chlorine in a molecule of C6H10Cl2 

 
Relative atomic masses (Ar):     H = 1      C = 12      Cl = 35.5 

[3 marks] 
   

 
  

 
  

 
  

 
   

Percentage by mass = 
 

% 
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  Ethanol and butanol can be used as fuels for cars. 
   
   
1 0 

 

. 6 
 

A car needs an average of 1.95 kJ of energy to travel 1 m  
 
Ethanol has an energy content of 1300 kilojoules per mole (kJ/mol). 
 
Calculate the number of moles of ethanol needed by the car to travel 200 km 

 [3 marks] 
   

 
  

 
  

 
  

 
  

 
   

Number of moles = 
        

mol 
 

 
 
 
 
 
 

1 0 
 

. 7 
 

When butanol is burned in a car engine, complete combustion takes place. 
 
Write a balanced equation for the complete combustion of butanol. 
 
You do not need to include state symbols. 

 [2 marks] 
   

 
 
 
 

END  OF  QUESTIONS 
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  Ethanol and butanol can be used as fuels for cars. 
   
   
1 0 

 

. 6 
 

A car needs an average of 1.95 kJ of energy to travel 1 m  
 
Ethanol has an energy content of 1300 kilojoules per mole (kJ/mol). 
 
Calculate the number of moles of ethanol needed by the car to travel 200 km 

 [3 marks] 
   

 
  

 
  

 
  

 
  

 
   

Number of moles = 
        

mol 
 

 
 
 
 
 
 

1 0 
 

. 7 
 

When butanol is burned in a car engine, complete combustion takes place. 
 
Write a balanced equation for the complete combustion of butanol. 
 
You do not need to include state symbols. 

 [2 marks] 
   

 
 
 
 

END  OF  QUESTIONS 
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 This question is about copper wire and copper compounds. 
 
 
Copper is used to make electrical wires. 

   

  
Figure 1 shows how copper electrical wire is insulated using an addition polymer 
called poly(butene). 

   
Figure 1 

   

 
 
 
 
 

0 1 
 

. 1 
 

The addition polymer poly(butene) has the displayed structural formula: 
   

 
 

   
   

  

Poly(butene) is produced from the monomer butene. 
 
 
Complete Figure 2 to show the displayed structural formula of butene. 

[2 marks] 
   

Figure 2 
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  The heavy fuel oil fraction can be processed to produce smaller  

hydrocarbon molecules. 
 
 

0 4 
 

. 6 
 

Name the process which produces smaller hydrocarbon molecules from heavy fuel oil. 
 
Give the conditions used in this process. 

 [3 marks] 
  

Name of process  
  

Conditions  
  

 
  

 
 
 
 
 

0 4 
 

. 7 
 

Hydrocarbon molecules containing seven and eight carbon atoms can be produced 
when heavy fuel oil is processed. 
 
Which pair of hydrocarbon molecules would both turn bromine water colourless? 

[1 mark] 
  Tick () one box. 
   

  

C7H14 and C8H16 
 
 

C7H14 and C8H18 
 
 

C7H16 and C8H16 
 
 

C7H16 and C8H18 
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 This question is about acids and alkalis. 
 
 

0 5 
 

. 1 
 

Ethanoic acid is a weak acid. 
 
What is meant by ‘weak acid’? 
 
Answer in terms of ionisation. 

[1 mark] 
   

 
  

 
 
 
 

0 5 
 

. 2 
 

The concentration of an acid can be measured in mol/dm3. 
 
Which combination of changes increases the concentration of an acid? 

 [1 mark] 
  Tick () one box. 
   

  

The mass of acid dissolved is halved and the volume of the  
solution is halved. 

 
 

The mass of acid dissolved is halved and the volume of the  
solution is doubled. 

 
 

The mass of acid dissolved is doubled and the volume of the solution 
is halved. 

 
 

The mass of acid dissolved is doubled and the volume of the solution 
is doubled. 

 
 

 

   
 
 
 

0 5 
 

. 3 
 

The concentration of an acid can be determined by titration. 
 
An indicator is added to an alkali in a flask. 
 
 
Name an indicator that can be used in this titration. 
 
Give the colour change of the indicator when acid from a burette is added to the alkali 
in the flask. 

 [2 marks] 
  

Name of indicator 
 

  
Colour change from 

 
to 
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  Ethanoic acid can be produced from ethanol. 
  
 

0 2 
 

. 6 
 

What is reacted with ethanol to produce ethanoic acid? 
 [1 mark] 

  Tick () one box. 
 

  
A halogen 

 
 

An alkali metal 
 
 

An oxidising agent 
 
 

Water 
 
 

 

 
 
 
 
 

0 2 
 

. 7 
 

Ethanoic acid contains the functional group –COOH 
 
Complete the displayed structural formula of this functional group. 

 [1 mark] 
   

 
 
 

   

 
 
 
 
 
 

 
Question 2 continues on the next page 
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Ethanoic acid reacts with different compounds. 
 
Draw one line from each compound to a product of the reaction of the compound with 
ethanoic acid. 

   [2 marks] 
   
   

 

  

Compound  Product of the reaction 
with ethanoic acid 

   

 
 

 
 

 
 

 

Ethanol 

 
 
 

Sodium carbonate 

 

 

 

Carbon dioxide 

 
 

Ethene 

 
 

Ethyl ethanoate 

 
 

Hydrogen 

 
 

Poly(ethene) 
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 This question is about polymers. 
 
 
Chloroethene can be used to produce an addition polymer called poly(chloroethene). 

   
  The displayed structural formula of chloroethene is 
   

 
 
 
 

0 8 
 

. 1 
 

Draw a circle around the functional group on the displayed structural formula that 
allows chloroethene to produce an addition polymer. 

 [1 mark] 
 
 
 
 

0 8 
 

. 2 
 

Complete the equation for the production of poly(chloroethene) from chloroethene. 
 [3 marks] 

   
  

 
 
 
 
 

0 8 
 

. 3 
 

Poly(ethene) can be strengthened with wood particles to make a building material. 
 
The building material consists of a wood particle reinforcement embedded in a 
poly(ethene) matrix. 
 
What general name is given to materials like this? 

[1 mark] 
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The amino acid beta-alanine has the formula 
 

H2NCH2CH2COOH 
 
Beta-alanine polymerises to produce a polypeptide and a small molecule. 
 
Name the small molecule produced when beta-alanine polymerises.  

[1 mark] 
   

 
 
 
 
 

0 8 
 

. 5 
 

An amino acid can be represented as: 
 

  
 

   
  The relative formula mass (Mr) of this amino acid is 75 

 
 
Calculate the relative formula mass of the section of this amino acid molecule 
represented by 

 
                                                      
   
  Relative atomic masses (Ar):     H = 1    C = 12     N = 14      O = 16 

[2 marks] 
  

 
  

 
  

 
  

 
  

 Relative formula mass = 
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  Figure 6 represents part of a naturally occurring polymer molecule produced  
from glucose.  

   
Figure 6 

   

 
 
 
 

0 8 
 

. 6 
 

Draw a circle around the repeating unit in the polymer in Figure 6. 
 [1 mark] 

 
 

0 8 
 

. 7 
 

Suggest the identity of this polymer. 
[1 mark] 

   

 
 

  Figure 7 represents the structure of a naturally occurring polymer. 
   

Figure 7 
   

 
 
 
 

0 8 
 

. 8 
 

Give the general name for the four different monomers which make up the structure 
shown in Figure 7.  

[1 mark] 
   

 
 

0 8 
 

. 9 
 

Name the shape of the structure shown in Figure 7.  
[1 mark] 
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