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Student book answers 
Chapter 4 C1 

C1 4.1 Acids and alkalis 
 

In-text questions A hydrochloric acid, ethanoic acid, citric acid 
B Corrosive solutions can burn your skin, and they can burn your eyes. 
C A concentrated solution has more acid particles per litre than a dilute solution. 
Alternatively, credit suitable hazards. For example, concentrated acids burn skin and 
eyes but dilute acids only hurt if they make contact with open cuts. 

Activity Safe handling 
Control risks by wearing eye protection and avoiding contact with skin, perhaps by 
wearing gloves. Mop up spills immediately. 
Credit any reasonable decision, supported by a suitable reason. 

Summary 
questions 

1 taste sour, corrosive, more, more (4 marks) 
2 20 g of alkali in 250 cm3 of solution is equivalent to (20 × 2 = 40 g) of alkali in 500 
cm3 of solution. The other solution has 10 g of alkali in 500 cm3 of solution. So the first 
solution is more concentrated. (3 marks) 
3 QWC question (6 marks). Example answers: 
Both acids and alkalis can be corrosive, depending on the concentration. 
This means that both acids and alkalis can, at certain concentrations, burn the skin and 
eyes. 
In both acids and alkalis, the more acid or alkali particles there are in a certain volume of 
solution, the more concentrated the solution. 
Acids taste sour. 
Alkalis feel soapy. 

C1 4.2 Indicators and pH 
 

In-text questions A An indicator is a solution that contains a dye that changes colour to show whether a 
solution is acidic or alkaline. 
B The colour of the litmus paper changes from blue to red. 
C 7 

Activity Acidity 
milk, urine, black coffee, orange juice, vinegar, lemon juice 

Summary 
questions 

1 red, less than, less, more than, 7 (5 marks) 
2 The colour with red cabbage juice shows that the solution is alkaline. Hibiscus 
flower indicator is dark green in alkaline solution. So the predicted colour of the 
solution with hibiscus flower indicator is dark green. (2 marks) 
3 The chart should correctly show the colours of dilute hydrochloric acid and dilute 
sodium hydroxide solution in five indicators, for example, universal indicator, litmus, 
red cabbage, hibiscus flowers, and beetroot. (6 marks) 
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C1 4.3 Neutralisation 
 

In-text questions A A base is any substance that neutralises an acid. An alkali is a base that is soluble in 
water. 
B 7 cm3 
C Neutralisation reactions are useful for adjusting soil pH to make the soil suitable for 
particular crops, and for increasing the pH of lakes whose pH is low as a result of acid 
rain. 

Activity Data logger details 
The pH decreases gradually at first until, when 7 cm3 of acid has been added, the pH is 
13. Then the pH decreases rapidly to pH 5 on the addition of just 2 cm3 of acid. Then the 
pH decreases gradually on addition of more acid solution until the pH value is 1. 

Summary 
questions 

1 neutralisation, base, indicator, data (4 marks) 
2 She should try growing cabbage and tomato, since the pH data indicate that these 
crops can grow at pH 7. 
She could also try growing an apple tree, since this data shows that pH 6.8 is 
suitable for this plant, and pH 7.0 is only very slightly less acidic. (2 marks) 
3 QWC question (6 marks). Example answers: 
Different crops grow well in soils of different pH. 
It is useful to measure soil pH to know which plants are more likely to grow well in 
the soil. 
Farmers can add acid to a soil to make it more acidic (reduce the pH). 
Farmers can add bases to a soil to make it less acidic (increase the pH). 

C1 4.4 Making salts 
 

In-text questions A Substance in which hydrogen atoms of an acid are replaced by atoms of a metal 
element.  
B sodium chloride 

Activity Making magnesium salts 
Add small pieces of magnesium (ribbon) to dilute hydrochloric acid in beaker. 
Continue adding Mg until some remains unreacted in the mixture. Filter mixture to 
remove excess Mg ribbon, keeping solution. Pour the solution (MgCl) into an 
evaporating dish. Place dish on a tripod and gauze. Heat with a Bunsen burner until 
half of the water has evaporated. Leave dish and its contents in a warm, dry place for 
the rest of the water to evaporate, leaving MgCl crystals in the dish. 
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Summary 
questions 

1 compound, hydrogen, hydrogen, water (4 marks)  
2 magnesium sulfate and hydrogen (2 marks) 
3 zinc nitrate and water (2 marks) 
4 Example answers (6 marks): 
Add copper oxide (credit hydroxide) to dilute hydrochloric acid in a beaker, one 
spatula measure at a time. 
Continue to add copper oxide until some remains unreacted in the mixture. 
Filter the mixture to remove the excess copper oxide. Keep the solution (filtrate). This 
has separated excess reactant (copper oxide) from a solution of the product (copper 
chloride). 
Pour the filtrate into an evaporating dish. 
Place the evaporating dish on a tripod and gauze, and heat with a Bunsen burner until 
about half the water has evaporated. 
Leave the evaporating dish and its contents in a warm, dry place for the rest of the 
water to evaporate. 
Copper chloride crystals remain in the evaporating dish. 

C1 Chapter 4 Summary 
End-of-chapter 
questions 

 

1 Sweat – acidic, blood – alkaline, urine – acidic (3 marks) 
2a A (1 mark) 
b B and C (2 marks) 
c D (1 mark) 
3a sweet cherry (1 mark) 
b blueberry (1 mark) 
c sweet cherry, pineapple, strawberry (3 marks) 
d Add an acidic substance to neutralise some of the alkaline substances in the soil 
(making the pH suitable for growing strawberries). (2 marks) 
4 This is a QWC question. Students should be marked on the use of good English, 
organisation of information, spelling and grammar, and correct use of specialist 
scientific terms. The best answers will present clear, well organised, and detailed 
explanations of the stages of making magnesium chloride crystals (maximum of 6 
marks). 
Examples of correct scientific points: 
Add small pieces of magnesium ribbon to dilute hydrochloric acid in a beaker. 
Continue to add pieces of magnesium until some magnesium remains unreacted in the 
mixture. 
Filter the mixture to remove the excess magnesium ribbon. Keep the filtrate. 
Pour the filtrate into an evaporating dish. This is magnesium chloride solution. 
Place the evaporating dish on a tripod and gauze and heat with a Bunsen burner until 
about half the water has evaporated. 
Leave the evaporating dish and its contents in a warm, dry place for the rest of the 
water to evaporate. Magnesium chloride crystals remain in the evaporating dish. 
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Answer guide for Case Study 
 

Developing Secure Extending 
1–2 marks 3–4 marks 5–6 marks 
•  The spider diagram includes 

one use of neutralisation. 
•  The written passage 

describes one use of 
neutralisation. It lacks detail 
and organisation. 

•  The spider diagram includes at 
least two uses of 
neutralisation. It lacks detail 
or organisation. 

•  The written passage includes 
descriptions of at least two uses 
of neutralisation, but lacks 
detail and organisation. 

•  The spider diagram includes 
at least three uses of 
neutralisation and is well 
organised and detailed. 

•  The written passage is in a 
sensible order and includes 
detailed descriptions of three 
uses of neutralisation. 

 


