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Q1. 
This question is about alcohols and carboxylic acids. 

Alcohols are used as fuels. 

A student burned 1.00 g of six alcohols and determined the energy released from each. 

The table below shows the results. 
  

Alcohol 
Formula of one 
molecule of the 

alcohol 
Energy released in 

kJ/g 

Ethanol C2H5OH 29.6 

Propanol C3H7OH 33.6 

Butanol C4H9OH 36.1 

Pentanol C5H11OH 37.7 

Hexanol C6H13OH 38.9 

Heptanol C7H15OH 39.8 

(a)  Calculate the mass of ethanol that must be burned to release the same amount of 
energy as burning 1.00 g of heptanol. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Mass =  __________ g 
(2) 

(b)  The energy released in kJ/g varies with the number of carbon atoms in one molecule 
of each alcohol. 

Plot the data from the table above on the figure below. 
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(2) 

(c)  Estimate the energy released in kJ when 1.00 g of octanol (C8H17OH) is burned. 

Use the figure above. 

Energy released =  __________ kJ 
(1) 

Carbon dioxide is produced when alcohols are burned. 

Carbon dioxide is identified by bubbling the gas through limewater. 

(d)  Complete the sentence. 

Choose the answer from the box. 
  

calcium 
chloride 

calcium 
hydroxide calcium nitrate calcium sulfate 
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Limewater is an aqueous solution of  _________________________. 
(1) 

(e)  Give the result of the test when carbon dioxide is bubbled through limewater. 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

Ethanoic acid can be produced from ethanol. 

(f)  What is reacted with ethanol to produce ethanoic acid? 

Tick (✓) one box. 
  

A halogen 
 

An alkali metal 
 

An oxidising agent 
 

Water 
 

(1) 

(g)  Ethanoic acid contains the functional group –COOH 

Complete the displayed structural formula of this functional group. 

 

(1) 

(h)  Ethanoic acid reacts with different compounds. 

Draw one line from each compound to a product of the reaction of the compound 
with ethanoic acid. 

  

Compound   
Product of the 
reaction with 
ethanoic acid 

      
    Carbon dioxide 
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Ethanol   Ethene 

      
    Ethyl ethanoate 
      

Sodium carbonate   Hydrogen 
      
    Poly(ethene) 

(2) 
(Total 11 marks) 

Q2. 
Methylated spirit is a useful product made from a mixture of substances. 

The table below shows the mass of the substances in a sample of methylated spirit. 
  

Substance Mass in grams 

Ethanol 265.5 

Methanol 23.3 

Pyridine 3.0 

Methyl violet 1.5 

(a)  What name is given to a useful product such as methylated spirit? 

___________________________________________________________________ 
(1) 

(b)  Calculate the percentage by mass of methanol in methylated spirit. 

Use the table above. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Percentage = ____________________ % 
(2) 

Methylated spirit contains ethanol and is available cheaply. 

Methylated spirit also contains: 
•   pyridine which has a very unpleasant smell 
•   methyl violet which makes the mixture purple. 
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(c)  Suggest why pyridine and methyl violet are added to ethanol to make methylated 
spirit. 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(d)  Suggest one use of methylated spirit. 

___________________________________________________________________ 
(1) 

(e)  Describe how ethanol is produced from sugar solution. 

Give the name of this process. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(3) 

(f)  The diagram below shows part of the displayed formula for ethanol. 

Complete the diagram. 

  
(1) 

(g)  Name the gas produced when sodium is added to ethanol. 

___________________________________________________________________ 
(1) 

(h)  Methanol is used to produce methanoic acid. 

What type of substance reacts with methanol to produce methanoic acid? 

___________________________________________________________________ 
(1) 

(Total 11 marks) 
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Mark schemes 

Q1. 
(a)  (mass =) 

 
1 

= 1.34 (g) 
allow 1.34459459 (g) correctly rounded to at 
least 2 significant figures 

1 

(b)  all six points plotted correctly 
allow a tolerance of ± ½ a small square 
allow 1 mark for four or five points plotted 
correctly 

2 

(c)  40.6 (kJ) 
allow a value in the range 40.4 - 40.8 (kJ) 
allow a value consistent with the plotted points 

1 

(d)  calcium hydroxide 
1 

(e)  (limewater turns) milky / cloudy 
allow white precipitate (formed) 
allow calcium carbonate is produced 

1 

(f)   an oxidising agent 
1 

(g) 

  
1 

(h) 
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do not accept more than one line from a box on the left 

2 
[11] 

Q2. 
(a)  formulation 

1 

(b)   

  
1 

= 7.9 (%) 
allow 7.944084555 (%) rounded correctly 

1 

an answer of 7.9 (%) scores 2 marks 

(c)  to deter consumption / drinking (by people) 
1 

(d)  any one from: 
1 

•   fuel 
•   solvent 
•   antiseptic 

allow specific uses e.g. 
•   fuel additive 
•   cleaning products 
•   hand-sanitisers 

1 

do not accept as an alcoholic drink 

(e)  ferment(ation) 
ignore distillation 

1 

add yeast 
1 
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anaerobic (conditions) 
allow in the absence of oxygen 

or 
warm 

allow a temperature value in range 5 − 45 °C 
inclusive 
allow room temperature 
ignore hot / heat 
ignore high temperature 

1 

(f)   
allow 

  
1 

(g)  hydrogen 
allow H2 

1 

(h)  oxidising (agent). 
allow permanganate / dichromate ions 
allow [O] 
ignore oxygen 

1 
[11] 


