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Answers 

Revision quiz 
Anne Hodgson 

1 Sniffing out carbonyl compounds (pp. 2–7) 
(a) Aldehydes B and F would give a positive result with Tollens’ reagent. 

(b) Aldehydes B and F and ketones A, C and D would give a positive result with 2,4-
dinitrophenylhydrazine. 

(c) Carboxylic acids E and G would react with an alcohol to produce an ester. 

(d) Ketones A, C and D could be reduced by NaBH4 to a secondary alcohol. 

(e) Aldehydes B and F would react with a Grignard reagent to produce a secondary alcohol. 

(f) On testing with universal indicator, carboxylic acids E and G would be seen to be weakly 
acidic. 

(g) 

A 

 

Cyclohexanone 

B 

 

Butanal (formerly butyraldehyde) 

C 

 
Pentan-2-one 

D 

 

Pentan-3-one 

E 

 

Butanoic acid (formerly butyric acid) 
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F 

 

3-methylbutanal 

G 

 

4-methylpentanoic acid 

2 Copper sulfate and ammonia: stretch and 
challenge question (pp. 8–11) 
(a) 

Solution Type of acid/base 

Concentrated sulfuric acid Strong acid 

Dilute potassium hydroxide Strong base 

Dilute hydrochloric acid Strong acid 

Concentrated sodium hydroxide Strong base 

Concentrated ethanoic acid Weak acid 

0.1 M ammonia solution Weak base 

Note that it is not the concentration of an acid or base that determines if it is strong or weak, but its 
tendency to dissociate. A weak acid or base is only partly ionised in solution, whereas a strong acid or 
base is fully dissociated (ionised). 

(b) 

Solution in burette Solution in flask Indicator 

Hydrochloric acid Sodium hydroxide Methyl orange 

Sodium hydroxide Sulfuric acid Phenolphthalein 

Potassium hydroxide Ethanoic acid Phenolphthalein 

Hydrochloric acid Ammonia solution Methyl orange 

Ethanoic acid Ammonia solution No suitable indicator 
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4 Food waste: beyond the bin (pp. 22–23) 
(a) CH3CH2OH + 3O2 à 2CO2 + 3H2O + Energy 

(b) These are some of the considerations that need to be taken into account in order to make the 
company as environmentally friendly as possible: 

• Are all the raw materials available locally? It is important to minimise the distances for 
transport, to keep the environmental impact from vehicle emissions as low as possible. 

• Is there a local market for the products? Try to minimise the impact of transport of products. 

• What is the atom economy of the process? The most efficient processes use every atom from 
the starting materials to make a useful product. Any atoms that do not end up in the product 
are waste, which has environmental implications. 

• What is the typical yield of the process? Even a reaction that has a 100% atom economy may 
not be efficient if there is a low yield of product. However, it may be possible to keep recycling 
the starting materials while removing the product, so improving the overall efficiency. 

• How much energy is required to carry out the reaction? Does the reaction require high 
temperatures and/or high pressures? What are the most energy efficient conditions? Does this 
require a compromise on the overall yield? 

• What is the most energy-efficient way of heating the reaction? Would microwave energy be 
better than conventional heating methods? 

• What are the waste products of the reaction (if any)? Can these be used as the starting 
materials for any other useful reactions? If not, how is the waste to be disposed of safely? 
How much energy is required to do this? 

• Where is the best place to site the plant, taking availability of materials and product distribution 
into account? What is the most energy-efficient transport system available (e.g. road, rail or 
waterways)? 

• How much energy and raw materials are required to build the plant in the first place? Is there 
a ready source of recycled materials that could be used (e.g. building blocks made from 
hempcrete)? Remember to minimise the distances for transport of building materials. 

• Is there a suitable renewable energy source available to run the plant? 

• Is there likely to be any pollution emanating from the plant (as gases or vapours or waste 
water)? How can this be minimised and made safe for the environment without incurring large 
energy costs? 

• Can greenhouse emissions be minimised by capturing CO2? If so, what are you going to do 
with the CO2? Can it be used to make another product, or are you going to pump it away for 
safe storage? 
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5 Looking into glass (pp. 29–32) 
Compounds Types of structures 

Potassium bromide Ionic lattice 

Carbon dioxide Covalent molecule 

Sodium Metal 

Iodine Covalent molecule 

Silicon(IV) oxide Covalent network 

Magnesium oxide Ionic lattice 

Boron nitride Covalent network 

Chromium Metal 

Silicon Covalent network 

 


