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Q1. 
This question is about polymers. 

Chloroethene can be used to produce an addition polymer called poly(chloroethene). 

The displayed structural formula of chloroethene is 

 

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

(1) 

(b)  Complete the equation for the production of poly(chloroethene) from chloroethene. 

 
(3) 

(c)  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) 

(d)  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) 

(e)  An amino acid can be represented as: 
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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 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Relative formula mass =  _______________ 
(2) 

Figure 1 represents part of a naturally occurring polymer molecule produced from 
glucose. 

Figure 1 

 

(f)   Draw a circle around the repeating unit in the polymer in Figure 1. 
(1) 

(g)  Suggest the identity of this polymer. 

___________________________________________________________________ 
(1) 

Figure 2 represents the structure of a naturally occurring polymer. 

Figure 2 
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(h)  Give the general name for the four different monomers which make up the structure 
shown in Figure 2. 

___________________________________________________________________ 
(1) 

(i)   Name the shape of the structure shown in Figure 2. 

___________________________________________________________________ 
(1) 

(Total 12 marks) 

Q2. 
This question is about carboxylic acids. 

Carboxylic acids belong to a homologous series. 

The table below shows information about the first three carboxylic acids in this 
homologous series. 

  
Name Formula pH of a 0.01 mol/dm3 solution 

Methanoic acid   2.91 

Ethanoic acid CH3COOH 3.39 

  CH3CH2COOH 3.44 

(a)  Complete the table above. 
(2) 

(b)  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) 

(c)  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. 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(3) 

(d)  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 the table above. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(3) 

Ethanoic acid reacts with ethanol to produce an ester. 

(e)  Give the name of the ester produced when ethanoic acid reacts with ethanol. 

___________________________________________________________________ 
(1) 

(f)   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? 

Tick (✓) one box. 
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(1) 
(Total 12 marks) 
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Mark schemes 

Q1. 
(a) 

  
1 

(b)  C-C bond 
1 

3x C-H and 1x C-Cl bonds 
1 

2x single bonds extending through brackets 
and 
n below halfway 

1 

an answer of 

 
scores 3 marks 

(c)  composites 
1 

(d)  water 
allow H2O 

1 

(e)  (Mr of NH2 and COOH) = (2 × 1) + 14 + 12 + (2 × 16) + 1 =) 61 
1 

(Mr of section = 75 - 61) = 14 
allow correct use of incorrectly determined Mr of 
NH2 and COOH 

1 

(f) 
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1 

(g)  starch 
allow cellulose 
allow glycogen 
allow polysaccharide 

1 

(h)  nucleotides 
1 

(i)  double helix 
ignore DNA 

1 
[12] 

Q2. 
(a)  HCOOH 

allow HCO2H 
1 

propanoic acid 
1 

(b)  incomplete / partial ionisation 
allow incomplete / partial dissociation 

1 

(because) reaction is reversible 
allow (because) reaction is in equilibrium 

1 

(c)  mass (of flask and contents) decreases 
1 

(because) carbon dioxide is produced 
1 

(and) carbon dioxide escapes (from the flask) 
allow 1 mark for the gas produced escapes (from 
the flask) 

1 

(d)  (0.01 mol/dm3) methanoic acid has a lower pH 
allow converse argument for ethanoic acid 
allow (0.01 mol/dm3) methanoic acid is a stronger 
acid 
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1 

(so 0.01 mol/dm3) methanoic acid has a higher concentration of hydrogen ions 
1 

(therefore) more collisions per unit time 
1 

(e)  ethyl ethanoate 
1 

(f) 

 
1 

[12] 


