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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.  

A group of students had four different colourless solutions in beakers 1, 2, 3 and 4, shown in the figure 
below. 

  

The students knew that the solutions were 

• sodium chloride 

• sodium iodide 

• sodium carbonate 

• potassium carbonate 

but did not know which solution was in each beaker. 

The teacher asked the class to plan a method that could be used to identify each solution. 

She gave the students the following reagents to use: 

• dilute nitric acid 

• silver nitrate solution. 

The teacher suggested using a flame test to identify the positive ions. 

Outline a method the students could use to identify the four solutions. 

You should include the results of the tests you describe. 
[6 Marks] 

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

The colours of fireworks are produced by chemicals. 

  

                                         © Igor Sokalski/iStock/Thinkstock 

2.1 Information about four chemicals is given in the table. 

Complete the table below. 
[2 Marks] 

  

Chemical 
Colour produced in 

firework 

barium chloride green 

_____________ carbonate crimson 

sodium nitrate _____________ 

calcium sulfate red 

 

2.2 Describe a test to show that barium chloride solution contains chloride ions. 

Give the result of the test. 
[2 Marks] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
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 2.3 A student did two tests on a solution of compound X. 

Test 1  
Sodium hydroxide solution was added.  
A blue precipitate was formed. 

Test 2  
Dilute hydrochloric acid was added.  
Barium chloride solution was then added.  
A white precipitate was formed. 

The student concluded that compound X is iron (II) sulfate. 

Is the student’s conclusion correct? 

Explain your answer. 
[3 Marks] 

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

Four bottles of chemicals made in the 1880s were found recently in a cupboard during a Health and Safety 
inspection at Lovell Laboratories. 
  

  
Sodium carbonate 

  
Sodium chloride 

  
Sodium nitrate 

  
Sodium sulfate 

The chemical names are shown below each bottle. 

You are provided with the following reagents: 

• aluminium powder 

• barium chloride solution acidified with dilute hydrochloric acid 

• dilute hydrochloric acid 

• silver nitrate solution acidified with dilute nitric acid 

• sodium hydroxide solution. 

• limewater 

• red litmus paper 

3.1 Describe tests that you could use to show that these chemicals are correctly named. 

In each case give the reagent(s) you would use and state the result. 

[4 Marks] 
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 Test and result for carbonate ions: 

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

Test and result for chloride ions: 

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

Test and result for nitrate ions: 

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

Test and result for sulfate ions: 

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

3.2 Suggest why a flame test would not distinguish between these four chemicals. 
[1 Mark] 

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

3.3 Instrumental methods of analysis linked to computers can be used to identify chemicals. 

Give two advantages of using instrumental methods of analysis. 
[2 Marks] 

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

A student investigated an egg shell. 

 

The student did some tests on the egg shell. 

The student’s results are shown in the table below. 
  

Test Observation 

1 Dilute hydrochloric acid was 
added to the egg shell. 

A gas was produced. 
  
The egg shell dissolved, forming a 
colourless solution. 

2 A flame test was done on the 
colourless solution from test 1. 

The flame turned red. 

3 Sodium hydroxide solution was 
added to the colourless solution 
from test 1. 

A white precipitate formed that did not 
dissolve in excess sodium hydroxide 
solution. 

4 Silver nitrate solution was added 
to the colourless solution from 
test 1. 

A white precipitate formed. 

4.1 The student concluded that the egg shell contains carbonate ions. 

Describe how the student could identify the gas produced in test 1. 
[2 Marks] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
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 4.2 The student concluded that the egg shell contains aluminium ions. 

Is the student’s conclusion correct? Use the student’s results to justify your answer. 
[2 Marks] 

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

4.3 The student concluded that the egg shell contains chloride ions. 

Is the student’s conclusion correct? Use the student’s results to justify your answer. 
[2 Marks] 

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

Some scientists wanted to investigate the amount of lead found in egg shells. 
They used a modern instrumental method which was more sensitive than older methods. 

4.4 Name one modern instrumental method used to identify elements. 
[1 Mark] 

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

4.5 What is the meaning of higher resolution? 
[1 Mark] 

 
…………………………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………………………… 
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 FOUNDATION TIER 
 
1. Chemical tests can be used to identify compounds. 

1.1 List A gives the names of four compounds in solution. List B gives tests and the result of the 
tests. 

Draw a straight line from each compound in List A to its test and test result in List B.  

The first one has been done for you. 
[2 Marks] 

 

1.2 State what you would see when sodium hydroxide solution reacts with copper sulphate solution. 
[2 Marks] 

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

Chemical tests can be used to identify ions in solutions. 

2.1 List A gives the names of two sulfates in solution. 
List B gives the results of adding sodium hydroxide solution. 

Draw a straight line from each sulfate in List A to its correct test result in List B. 
[2 Marks] 

List A                                                                 List B 
Name of sulfate                                                  Result of adding 

                      in solution                                                    sodium hydroxide solution 

 

2.2 Suggest why clean test tubes were used for each test. 
[1 Mark] 

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

2.3 Draw a ring around the correct colour to complete this sentence. 

Sulfate solutions react with barium chloride solution to give a 
[1 Mark] 

  

blue 

green 

white 

  

precipitate. 
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 Q3. 

A student investigated an egg shell. 

 

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

3.1 Test 1 

Dilute hydrochloric acid was added to the egg shell. 
[2 Marks] 

  

  milky. 

Carbon dioxide gas was produced which turned limewater blue. 

  red. 

  

  carbonate 
ions. 

This test shows that the egg shell must contain chloride ions. 

  sulfate ions. 

3.2 Test 2 

The student then did a flame test. 
He used the solution remaining after dilute hydrochloric acid was added to the egg shell. 

The flame test showed that the egg shell contained calcium ions because 
[1 Mark] 

  

  red. 

the flame was blue. 

  lilac. 
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 Some scientists investigated the amount of lead found in egg shells. 
They used a modern instrumental method which was higher resolution and more accurate than older 
methods. 

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

The modern instrumental method has a higher resolution, which means that 
[1 Mark] 

  

  larger   

it can measure much 
larger 

amounts of lead than older methods. 

  smaller   

3.4 Tick ( ) the meaning of more accurate. 
[1 Mark] 

  

  Tick ( ) 

The measurement is given to more decimal places.   

The answer obtained is closer to the true value.   

The equipment used is more expensive.   
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 Q4. 

The colours of fireworks are produced by chemicals. 

  

Three of these chemicals are lithium sulfate, potassium chloride and sodium nitrate. 

4.1 A student wants to carry out flame tests on these three chemicals. 

Describe how to carry out a flame test. 
[2 Marks] 

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

4.2 Draw one line from each chemical to the correct flame colour. 

The first one has been done for you. 
[2 Marks] 

  

Chemical   Flame colour 
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 4.3 Dilute nitric acid and silver nitrate solution are added to solutions of the three chemicals. 

A white precipitate forms in one of the solutions. 

Which chemical produces the white precipitate? 
[1 Mark] 

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

The student tests a fourth chemical, X. 

4.4 The student adds sodium hydroxide solution to a solution of chemical X. 

A blue precipitate is formed. 

Which metal ion is in chemical X? 
[1 Mark] 

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

4.5 The student adds dilute hydrochloric acid to a solution of chemical X and then adds barium 
chloride solution. 

A white precipitate is formed. 

Which negative ion is in chemical X? 

Draw a ring around the correct answer. 
[1 Mark] 

  

chloride nitrate sulfate 
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 Q5. 

This question is about mixtures and analysis. 

5.1 Which two substances are mixtures? 
[2 Marks] 

  

Tick two boxes.   

Air 
  

Carbon dioxide 
  

Graphite 
  

Sodium Chloride 
  

Steel 
  

5.2 Draw one line from each context to the correct meaning. 
[2 Marks] 

  

Context   Meaning 

    
A substance that has had nothing 

added to it 

      

Pure 
substance in 
chemistry 

  
A single element or a single 
compound 

    
  

    
A substance containing only atoms 
which have different numbers of 
protons 

      

Pure 
substance in 
everyday life 

  
A substance that can be separated 
by filtration 

    
  

    
A useful product made by mixing 
substances 
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 5.3 What is the test for chlorine gas? 
[1 Mark] 

  

Tick one box.   

A glowing splint relights 
  

A lighted splint gives a pop 
  

Damp litmus paper turns white 
  

Limewater turns milky 
  

5.4 A student tested a metal chloride solution with sodium hydroxide solution. 

A brown precipitate formed. 

What was the metal ion in the metal chloride solution? 
[1 Mark] 

  

Tick one box.   

Calcium 
  

Copper(II) 
  

Iron(II) 
  

Iron(III) 
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 CHEMISTRY DATA SHEET 
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 MARK SCHEME 
HIGHER 

1.1 

Marks awarded for this answer will be determined by the Quality of Communication (QC) as well as 
the standard of the scientific response. Examiners should also apply a ‘best-fit’ approach to the 
marking. 

0 marks 
No relevant content 

Level 1 (1 – 2 marks) 
Any description of a method used and / or a result given 

Level 2 (3 – 4 marks) 
Description of workable methods used, with results to identify positive or negative ions 

Level 3 (5 – 6 marks) 
Description of methods used to identify both positive and negative ions, with relevant results 

examples of the points made in the response 

extra information 

Test: add (platinum / nichrome) wire (for the flame test) 

accept any method of introducing the solution into the flame, eg a splint soaked in the 
solution or sprayed from a bottle 

Result: the sodium compounds result in a yellow / orange / gold flame or the potassium 
compound results in a lilac / purple / mauve flame 

student could state that potassium carbonate gives a different colour to the three sodium 
compounds as long as it is clear that the flame test colour comes from Na+ or K+ 

Test: add dilute nitric acid to all four solutions 

allow any acid 

Result: sodium carbonate and potassium carbonate will effervesce or sodium chloride and 
sodium iodide will not effervesce 

Test: add dilute nitric acid followed by silver nitrate 

Result: sodium chloride and sodium iodide produce a precipitate or sodium chloride produces 
a white precipitate and sodium iodide produces a yellow precipitate 

accept sodium carbonate and potassium carbonate do not produce a precipitate 

[6] 

 

 

 



St Mary’s Catholic School 

 

KS3 Science Examination Preparation Book: Chemical Analysis    21 

 2.1 

lithium 

allow Li+ / Li 
1 

yellow 

allow orange 
1 

2.2 silver nitrate (solution) 

incorrect test = 0 marks 

ignore (nitric) acid 

do not allow other named acids 
1 

white precipitate 
1 

2.3 blue precipitate (with sodium hydroxide) indicates copper ions 

allow Cu2+ 

1 

and white precipitate (with barium chloride) indicates sulfate ions 

allow SO4
2- 

accept compound X is copper sulfate / CuSO4 for 1 mark 
1 

but iron(II) ions produce a green precipitate (with sodium hydroxide) 
1 

[7] 
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 3.1 Na2CO3: HCl → gas / effervescence / bubbles (1) 
               CO2  / carbon dioxide / turns lime water milky (1) 

1 

NaCl: AgNO3  → white ppt (1) 
                           silver chloride (1) 

1 

NaNO3: Al + NaOH → pungent / sharp smell / choking gas (1) 
                                    NH3  / ammonia / turns (red) litmus blue(1) 

1 

Na2SO4: BaCl2  → white ppt (1) 
                              barium sulfate (1) 

1 

each correct test and one result = 1 mark 

one other result for any test = 1 mark this mark can only be awarded once 

3.2 all would give a yellow / yellow-orange (flame) / same coloured (flame) / same results 

allow orange (flame) 1 

or 

they all contain sodium 
1 

3.3 any two from: 

ignore cost/errors 

• fast / quick or comment about speed 

allow precise 

• small amounts/sensitive 

allow can be left to run/continuous analysis 

• accurate 

• ease of automation 

accept operators do not need chemical skills 

• sample not used up 

• reliable / efficient 
2 

[7] 
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4.1 (bubble gas produced through) limewater 

incorrect tests = zero 
1 

(limewater) goes cloudy / milky 
1 

4.2 ignore yes or no 

red flame indicates that calcium / lithium ions present 

allow aluminium has no flame colour 

or 

Ca/Mg also produce a (white) precipitate with NaOH 
1 

the (white) precipitate formed in test 3 or by adding sodium hydroxide 
solution would dissolve (in excess) if aluminium ions were present 

1 

4.3 ignore yes or no 

because a white precipitate is formed in test 4 or by adding silver nitrate 
1 

but chloride ions are in hydrochloric acid 
1 

4.4 mass spectrometry 

allow MS 

or 

atomic absorption spectroscopy 

allow AAS 

spectrometry / spectroscopy alone is insufficient 
1 

4.4 can detect a small(er) amount of the substance 

allow can detect small(er) changes 

allow small(er) sample sizes 

ignore references to precision / accuracy 
1 
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 FOUNDATION 
1.1 

  

  

all three correct = 2 

one or two correct = 1 
2 

1.2 blue 
1 

precipitate 

solid 
1 

[4] 
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 2.1 copper sulfate → blue precipitate 
1 

iron (II) sulfate → green precipitate 
1 

2.2 e.g. some idea of contamination 

allow so you can see the colour change clearly / easily 

or 

give misleading / incorrect results / lead to wrong conclusion 

allow to get accurate / reliable results 
ignore fair test 

1 

2.3 white 
1 

[4] 
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 3.1 milky 
1 

carbonate ions 
1 

3.2 red 
1 

3.3 smaller 
1 

3.4 The answer obtained is closer to the true value 
1 

[5] 
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 4.1 method of introducing sample into flame 

e.g. wire / splint / spray 
1 

clean wire or colourless flame 

allow blue / roaring flame 
1 

4.2   
1 
1 

4.3 (potassium) chloride 

allow KCl or Cl– 

1 

4.4 copper 

allow Cu2+ 

1 

4.5 sulfate 
1 

[7] 
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5.1 Air 

2 

Steel 
1 

5.2   

Allow 1 mark for the correct meanings linked to context but incorrect way around 
1 

5.3 Damp litmus paper turns white 
1 

5.4 Iron (III) 
1 

[6] 
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 CHEMISTRY DATA SHEET 
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