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In the following book there are several questions based on KS3 
Science. These questions are additional to the work which you do 
on in your lessons.  
 
To gain the highest grade possible in KS3 Science it is 
recommended that you complete these questions at 
home or in revision sessions outside of lessons. 
 
This will both familiarise yourself with both the concepts found in 
the syllabus and the examination technique found in 
examinations. 
 
The mark scheme to the questions is integrated in the book for 
you to use independently. 
 

To improve competency in answering questions on KS3 

Science and achieve mastery in this module, answer all of 

these questions independently. 

When you have completed your work in this book, please store 

this work in your student files. 

Many thanks for all of your hard work in Science. 

 

Mr. Turnbull 
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 HIGHER TIER 

1. Water in Britain is taken from reservoirs to use as drinking water. 

  

1.1 What are the two main steps used to treat water from reservoirs? 

Give one reason for each step. 

[4 Marks] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 

Some people use water filters to treat water before drinking it. 

1.2 Water filters remove hardness from hard water. 

What is in water filters that removes hardness from water? 

[1 Mark] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
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 1.3 Suggest why water filters used in the home contain particles of silver. 

[1 Mark] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 

1.4 Pure water can be produced by distillation. 

Why is distillation not usually an economic method of treating water for drinking? 

[1 Mark] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 

1.5 Drinking hard water has health benefits. 

State one health benefit of drinking hard water. 

[1 Mark] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
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 Q2. 

Most water contains dissolved compounds. 

The concentrations of these dissolved compounds are higher in sea water than in drinking water. 

2.1 Draw a ring around the correct answer to complete the sentence. 

[1 Mark] 
  

Pure water can be obtained from sea water by 

distillation. 

filtration. 

neutralisation. 

2.2 What is the boiling point of pure water?        __________________ °C 

[1 Mark] 

A student wanted to find out how much solid was dissolved in sea water. 

This is the method the student used: 

• measure the mass of an empty evaporating basin 
• measure 25 cm3 of sea water and pour it into the evaporating basin 
• heat the evaporating basin gently until all of the water has evaporated 
• measure the mass of the evaporating basin containing the solid residue. 

2.3 What piece of apparatus would be suitable for measuring 25 cm3 of sea water? 

[1 Mark] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 

2.4 How could the student check that all of the water had evaporated? 

[2 Marks] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
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 2.5 The results the student obtained using 25 cm3 of sea water are: 

Mass of empty evaporating basin = 23.21 g 

Mass of evaporating basin and dry solid residue = 24.04 g 

Calculate the mass of solid dissolved in 1000 cm3 of the sea water. 

[2 Marks] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 

Mass dissolved in 1000 cm3 = ______________ g 

2.6 In many countries chlorine is added to drinking water supplies. 

Why is chlorine added to drinking water? 

[1 Mark] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 

2.7 Compounds containing fluoride ions are added to some drinking water supplies. 

Many scientists have done research into the effects of fluoride ions in drinking water. 

Graphs 1, 2 and 3 show some of the results obtained. 
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Evaluate the advantages and disadvantages of adding fluoride ions to drinking water. 

You should support your answer with evidence from all three graphs. 

[6 Marks] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
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…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
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 Q3. 

Read the following information and then answer the questions. 

Chlorine – for better, for worse? 

 

Chlorine is used to make bleaches, plastics and medicines. Swimming pool water is often treated with 
chlorine. 

Chlorine is used to make water safe to drink. It is relatively cheap and easy to use. People who drink 
untreated water risk dying from typhoid and cholera. 

However, chlorine is a poisonous chemical. It causes breathing difficulties and can kill people. Some people 
are also allergic to chlorine. 

3.1 How does chlorine make water safe to drink? 

[1 Mark] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 

3.2 The amount of chlorine in swimming pool water should be carefully monitored and controlled. 

Explain why. 

[2 Marks] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
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 3.3 Developing countries are likely to choose chlorination as their method of making water safe to drink. 

Suggest why. 

[1 Mark] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 

A government is setting up an enquiry into the safety of using chlorine. 

3.4 Suggest why people from all political parties should be represented. 

[1 Mark] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 

3.5 Suggest why the opinion of a well-respected scientist might change the outcome of any discussion. 

[1 Mark] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 

3.6 The decision taken about the safety of using chlorine should be based on evidence and data rather 
than on hearsay and opinion. 

Suggest why. 

[1 Mark] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 

 

 

 

 

 

 



St Mary’s Catholic School 

 

KS3 Science Examination Preparation Book: Using Resources   11 

 Q4. 

Good quality water is essential for life. 

4.1 In the United Kingdom, water is filtered and treated with chlorine to make it safe to drink. 

[2 Marks] 

 

Explain why the water is: 

filtered  

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 

 

treated with chlorine.  

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
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 Millions of people in Bangladesh drink water from wells that contain high levels of arsenic. Arsenic is 
poisonous. 

The World Health Organisation recommends that there should be no more than 0.01 mg of arsenic per 
litre in drinking water. 

The table gives some information about two instrumental methods of testing for arsenic. 
  

Factor to consider Laboratory Instrumental 
Method 

Portable Instrumental 
Method 

Cost of equipment £10 000 £50 

Skill level of 
technician 

Highly skilled where test is done 

Little training needed Laboratory only Anywhere 

Time to prepare the 
instrument for the test 

5 minutes 10 seconds 

Sensitivity of the 
instrument 

0.000001 mg of arsenic per litre 
of water 

0.1 mg of arsenic per litre 
of water 

4.2 Use the information in the table to give two advantages and one disadvantage of using the Portable 
Instrumental Method compared with the Laboratory Instrumental Method. 

[3 Marks] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
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4.3 The information about these two instrumental methods was provided by the Professional Institute of 
Water Engineers (PIWE). The Institute has no connection with the companies that make these 
instruments. 

Suggest why many people would accept the views of PIWE rather than the views of the companies that 
make the instruments. 

[1 Mark] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
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 FOUNDATION TIER 
 
1. This question is about drinking water. 

The flow diagram below shows how water is made suitable for drinking. 

  

1.1 What is removed when the water is filtered? 

[1 Mark] 
  

Tick ( ) one box. 

Gases 
 

Liquids 
 

Solids 
 

1.2 What is used to sterilise the water? 

[1 Mark] 
  

Tick ( ) one box. 

Carbon 
 

Chlorine 
 

Sodium 
chloride  
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 1.3 Why is the water sterilised? 

[1 Mark] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 

1.4 Water can be purified by distillation. 

Drinking water is not usually purified by distillation because distillation is expensive. 

Complete the sentence. 

Distillation is expensive because it requires a lot of 

[1 Mark] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 

1.5 Why do some water companies add fluoride to drinking water? 

[1 Mark] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
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 Q2. 

Good quality water is needed for a healthy life. 

In the United Kingdom, obtaining safe water for drinking is as simple as turning on a tap. The water is 
made safe to drink by water companies. 

However, in many parts of Africa and Asia, water used for drinking is contaminated and untreated. It is 
estimated that 2.2 million people die each year as a result of drinking contaminated water. 

 

2.1 Sea water is not used as drinking water. 

Suggest why. 

[1 Mark] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 

2.2 Explain why water for drinking is filtered and then treated with chlorine. 

[2 Marks] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
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 Q3. 

The diagram shows three stages in the treatment of reservoir water. 

  

3.1 What is separated from the reservoir water during filtration? 

Tick (✔) one box. 

[1 Mark] 

Bacteria 
 

Dissolved nitrates 
 

Solids 
 

3.2 What is added to sterilise the water? 

Tick (✔) one box. 

[1 Mark] 

Calcium 
 

Chlorine 
 

Magnesium 
 

3.3 State one advantage of adding fluoride to drinking water. 

[1 Mark] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
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 3.4 The diagram shows a water filter used in the home. 

Water in 

  

A student collected a sample of water from the filter. 

The student could show that the filtered water contains dissolved salts without using a chemical test. 

Describe how. 

[2 Marks] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
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 3.5 Seawater is forced through a membrane to make drinking water. 

Seawater 

              
Drinking water 

Suggest why water molecules can pass through the membrane, but sodium ions and chloride ions cannot. 

[1 Mark] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
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 Q4. 

This question is about water. 

River water needs to be treated before it is safe to drink. 

The diagram shows two stages of the treatment of river water. 

  

4.1 What is the name of the process used to remove solid particles in Stage 1? 

Tick ( ) one box. 
  

Crystallisation 

 

Fermentation 

 

Filtration 

 

(1) 

4.2 What is added in Stage 2 to sterilise the water? 

Tick ( ) one box. 

[1 Mark] 
  

Chlorine 

 

Fluoride 

 

Potassium 

 

Toxic substances in river water are removed by adding very small amounts of iron oxide nanoparticles. 
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 4.3 How is the size of nanoparticles different from normal-sized particles? 

[1 Mark] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 

4.4 Nanoparticles are needed in only very small amounts. 

Suggest why. 

[1 Mark] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 

4.5 In certain areas of the UK, tap water contains aluminium ions. 

What would you see when sodium hydroxide solution is added drop by drop to tap water containing 
aluminium ions? 

[2 Marks] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
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 CHEMISTRY DATA SHEET 
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 MARK SCHEME 
HIGHER 
1.1 filter 

1 

to remove solids or insoluble particles 

OR 

add coagulant (1) 

flocculation / settling / remove solids (1) 
1 

(add) chlorine 

accept ozone / UV 
1 

to reduce the number of microbes 

accept to kill microbes / bacteria / germs 

accept sterilise 

allow disinfect 

ignore remove microbes 
1 

1.2 ion exchange resin 

allow ion exchange column 

allow sodium ions / Na+ 

allow hydrogen ions / H+ 

1 

1.3 prevent growth of microbes 

accept sterilise 

accept to kill microbes / bacteria / germs 

accept to reduce the number of microbes 

ignore remove microbes 
1 

1.4 high cost of energy / heating 

allow uses a lot of energy 
1 

1.5 any one from: 
• helps to develop / maintain bones 

allow any suitable positive effect on bones 
• helps to develop / maintain teeth 

allow any suitable positive effect on teeth 
• reduces heart disease 

1 

[8] 
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 2.1 distillation 
1 

2.2 100 / one hundred 
1 

2.3 measuring cylinder or pipette or burette 

allow phonetic spelling 

do not accept teat pipette 

ignore any additional words or volumes 
1 

2.4 (re)heat the evaporating basin 

accept heat to constant mass for 2 marks 
1 

weigh (again) or mass will not change 

if no other mark awarded allow 1 mark for a chemical test for water 
1 

2.5 33.2 (g) 

correct answer with or without working scores 2 marks 

allow mass of residue = (24.04 g − 23.21 g) = 0.83 for 1 mark 

allow ecf (mass of residue × 40) for 1 mark 
2 

2.6 to kill microbes / bacteria or to sterilise / disinfect water 

allow to prevent disease 

ignore ‘to make it safe to drink’ 
1 

2.7 Marks awarded for this answer will be determined by the Quality of Communication (QoC) as well as 
the standard of the scientific response. Examiners should also refer to the information on page 4, and 
apply a ‘best−fit’ approach to the marking. 

0 marks 
No relevant content 

Level 1 (1 − 2 marks) 
A simple relevant comment has been made on the data from at least one of the graphs. 

Level 2 (3 − 4 marks) 
At least two of the graphs have been considered with a relevant comment made. 

Level 3 (5 − 6 marks) 
All the graphs have been considered and relevant comments made about each. 
A justified conclusion may be given. 

examples of chemistry points made in the response: 

extra information 

• (graph 1 shows) fluoride ions reduce the amount of tooth decay 
• (graph 1 shows) the effect in reducing tooth decay is greatest for 55−64 year olds 
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 accept any in range 55 − 64 
• (graph 2 shows) the fluoride ions reduce percentage with decayed teeth 
• (graph 2 shows) effect is greatest at 2.5 to 3 mg per 1000 g of water then decay increases if more than 
2.5 to 3 mg of fluoride ions per 1000 g water 

accept any in range 2.5 − 3 
• (graph 2 shows percentage) decay decreases from 0 to 2.5 / 3 mg per 1000 g 
• (graph 3 shows) more marked / brittle teeth as fluoride level increases 
• above points linked together to draw a justified conclusion 

6 

[14] 
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 3.1 sterilise / disinfect (water) 

ignore removes bacteria / impurities / disease 

or 

kill bacteria / micro-organisms / microbes / germs / pathogens 

ignore cleans the water / makes (water) safe 

allow destroy bacteria or gets rid of bacteria 
1 

3.2 any two from: 

ignore reference to safe / unsafe 

• chlorine is toxic / poisonous 

• so (too much) will be dangerous / harmful / kill people / cause illness / health problems 

allow causes damage 

• cause breathing difficulties or cause (more) allergic reactions / skin or 
eye irritation 

• too little will not kill bacteria 

allow bacteria still there 
2 

3.3 cheap / easy / quick to use (process) 

accept prevents typhoid / cholera 

ignore reference to specialists or equipment 
1 

3.4 fair / more ideas / views / opinions or less chance of bias or more democratic 

allow idea of different points of view / balanced view 

allow avoids undue influence owtte 
1 

3.5 (more likely) to have support / influence / convince people 

ignore well respected 

allow ideas about trust e.g. people will have more confidence in their views / more likely to be believed 

allow ideas about expertise e.g. more likely to know what they are talking about / have done experiments 
/ tests 

allow have knowledge / understanding 

allow (more) reliable 
1 

3.6 (more likely) to be correct / less likely to be incorrect 

or 

reliable / factual / accurate / based on proof / based on experiments or 
tests / based on validation 

1 

[7] 
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 4.1 filtered: removes insoluble / solid 

Ignore named substances / minerals 

do not accept ions 
1 

chlorine: kills microorganisms / microbes / bacteria / disinfects (water) 

allow kills germs / pathogens or sterilises 

allow chlorine is a disinfectant 

ignore cleans water or removes impurities / bacteria 
1 

4.2 advantages of portable: 

accept converse throughout 

any two from : 

• costs less 

• little training needed 

• water can be tested within 10 seconds / immediately / quicker 

• can be used anywhere 
2 

disadvantage of portable 

less precise / sensitive 

allow only detect down to 0.1 mg 

ignore less accurate 
1 

4.3 (PIWE) is unbiased 

it / they = PIWE 

allow honest / trusted / respected / reliable 

ignore professional / scientific / skilled 

or 

company may be biased 

allow company trying to sell products 
1 
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 FOUNDATION 
1.1 Solids 

1 

1.2 Chlorine 
1 

1.3 kill microbes / bacteria 

allow to make the water safe to drink 

ignore disinfect 

ignore remove / get rid of microbes 
1 

1.4 energy 

allow heat 
1 

1.5 improve dental health 

allow reduce tooth decay 

allow (local) government requirement 

allow help teeth 
1 

[5] 
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 2.1 contains (large amounts of) dissolved solids / difficult to remove dissolved solids 

allow salty / too much salt 

allow sea water makes you thirsty / vomit 

allow polluted / untreated / contaminated 
1 

2.2 filtered: removes solids / removes insoluble material / dirt 

ignore large objects 
1 

chlorine: kills/destroy bacteria/microbes/ germs etc 

allow disinfect / sterilise or gets rid of bacteria 

ignore purify / clean 
1 

[3] 
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 3.1 Solids 
1 

3.2 Chlorine 
1 

3.3 improves dental health or reduces tooth decay 
1 

3.4 put a sample of the filtered water in an evaporating basin or leave to evaporate 

accept any description of evaporation (using a Bunsen or leaving on the windowsill) 
1 

there will be crystals of salt left 
1 

3.5 sodium and / or chloride ions are bigger than water (molecules) or ions are charged or molecules are 
not charged 

do not accept sodium chloride molecules as ions is given in the question 
1 

[6] 
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 Q4. 

4.1 Filtration 
1 

4.2 Chlorine 
1 

4.3 nanoparticles are small / smaller / much smaller / tiny 

allow any in range 1−100 nm or 1 × 10-9 m − 1 × 10-7 m or a few hundred atoms in size 

ignore numbers if stated smaller 
1 

4.4 they have a high surface area to volume ratio 

reference to surface area without volume ratio is insufficient 

allow nanoparticles are very reactive or nanoparticles are more reactive than normal particles. 
1 

4.5 (sodium hydroxide) produces a white precipitate 

accept solid / suspension or ppt or ppte for precipitate. 

ignore cloudy / milky 
1 

which (then) dissolves / disappears (in excess sodium hydroxide) 

M2 cannot be awarded unless a solid of some sort has been made 

ignore names or formulae of compounds 
1 

[6] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



St Mary’s Catholic School 

 

KS3 Science Examination Preparation Book: Using Resources   32 

 CHEMISTRY DATA SHEET 
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