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 This question is about metals and metal compounds.   
 

0 2 
 

. 1 
 

Iron pyrites is an ionic compound.   
 
Figure 1 shows a structure for iron pyrites.  

   
  Figure 1 
   
  

 
   
  Determine the formula of iron pyrites.  

 
Use Figure 1.  

[1 mark] 
   

 
 
 
 

0 2 
 

. 2 
 

An atom of iron is represented as  Fe26
56   

   
  Give the number of protons, neutrons and electrons in this atom of iron.  

[3 marks] 

  Number of protons   

  Number of neutrons    

  Number of electrons   
 
 
 

0 2 
 

. 3 
 

Iron is a transition metal.   
 
Sodium is a Group 1 metal.  
 
Give two differences between the properties of iron and sodium.   

  [2 marks] 

  1  

    

  2  
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 Figure 3 represents different models of the atom.  
 

   
  Figure 3 
   
  

 
   

 
 
 

0 4 
 

. 1 
 

Which diagram shows the plum pudding model of the atom? 

  
[1 mark] 

Tick one box. 
 

   A   B   C   D   E  
 

 
 
 
 

0 4 
 

. 2 
 

Which diagram shows the model of the atom developed from the alpha particle 
scattering experiment? 

  
[1 mark] 

Tick one box. 
 

   A   B   C   D   E  
 

 
 
 
 

0 4 
 

. 3 
 

Which diagram shows the model of the atom resulting from Bohr’s work? 

  
[1 mark] 

Tick one box. 
 

   A   B   C   D   E  
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 This question is about the halogens.  
   
0 4 

 

. 1 
 

Write the state symbol for chlorine at room temperature. 
[1 mark] 

   
 

 
Cl2  ( 

 
) 

 
 
 

0 4 
 

. 2 
 

Figure 4 represents one molecule of fluorine. 
 
Complete the dot and cross diagram on Figure 4 
 
You should show only the electrons in the outer shells. 

[2 marks] 
   
  Figure 4 
   
   
  

 
   

 
 
 

0 4 
 

. 3 
 A fluorine atom can be represented as 19

9  F 

 
What is the total number of electrons in a fluorine molecule (F2)? 

 [1 mark] 
  Tick one box. 
   

  9   14   18   38  
 

   
 
 
 

0 4 
 

. 4 
 

Aluminium reacts with bromine to produce aluminium bromide. 
 
Complete the balanced chemical equation for this reaction. 

 [2 marks] 
   

Al  +         Br2     2    
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 This question is about iron. 
 
Iron reacts with dilute hydrochloric acid to produce iron chloride solution and one  
other product.  

   
0 8 

 

. 1 
 

Name the other product. 
[1 mark] 

   
 

   
 

0 8 
 

. 2 
 

Suggest how any unreacted iron can be separated from the mixture.  
[1 mark] 

   
 

  
 

   
 

  Magnesium reacts with iron chloride solution. 
 

3 Mg  +  2 FeCl3   2 Fe  +  3 MgCl2 

   
0 8 

 

. 3 
 

0.120 g of magnesium reacts with excess iron chloride solution. 
 
Relative atomic masses (Ar): Mg = 24      Fe = 56 

 
Calculate the mass of iron produced, in mg 

[5 marks] 
   

 
  

 
  

 
  

 
  

 
  

 
  

 
  

 
  

 
  

 
  

Mass of iron =  
 

mg 
 

 
Question 8 continues on the next page  
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 This question is about iron. 
 
Iron reacts with dilute hydrochloric acid to produce iron chloride solution and one  
other product.  

   
0 8 

 

. 1 
 

Name the other product. 
[1 mark] 

   
 

   
 

0 8 
 

. 2 
 

Suggest how any unreacted iron can be separated from the mixture.  
[1 mark] 

   
 

  
 

   
 

  Magnesium reacts with iron chloride solution. 
 

3 Mg  +  2 FeCl3   2 Fe  +  3 MgCl2 

   
0 8 

 

. 3 
 

0.120 g of magnesium reacts with excess iron chloride solution. 
 
Relative atomic masses (Ar): Mg = 24      Fe = 56 

 
Calculate the mass of iron produced, in mg 

[5 marks] 
   

 
  

 
  

 
  

 
  

 
  

 
  

 
  

 
  

 
  

 
  

Mass of iron =  
 

mg 
 

 
Question 8 continues on the next page  
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. 4 
 

Methane (CH4) is an alkane. 
 
What is the general formula for alkanes? 

 [1 mark] 
  Tick one box. 
   

  

CnHn 
 

 

CnH2n 
 

 

CnH2n–2 
 

 

CnH2n+2 
 

 

 

   
 
 

0 1 
 

. 5 
 

Alkanes burn in oxygen. 
 
Balance the equation for methane burning. 

[1 mark] 
   
   

CH4  +  O2   →  CO2   +  H2O 
 

   
   

 
0 1 

 

. 6 
 

Ethene is an alkene. 
 
Which reagent is used to test for alkenes? 

 [1 mark] 
  Tick one box. 
   

  

Anhydrous copper sulfate 
 

 

Bromine water 
 

 

Damp litmus paper 
 

 

Limewater 
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 This question is about atomic structure. 
   
0 4 

 

. 1 
 

Atoms contain subatomic particles. 
 
Table 2 shows properties of two subatomic particles. 
 
Complete Table 2. 

[2 marks] 
   
  Table 2 
   
  

Name of particle Relative mass Relative charge 

neutron   

  +1 
 

   
 
 

  An element X has two isotopes. 
 
The isotopes have different mass numbers. 

   
0 4 

 

. 2 
 

Define mass number. 
[1 mark] 

  
 

  
 

   
 

   
0 4 

 

. 3 
 

Why is the mass number different in the two isotopes? 
[1 mark] 

  
 

  
 

   
 
 
 

Question 4 continues on the next page 
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0 4 

 

. 4 
 

The model of the atom changed as new evidence was discovered. 
 
The plum pudding model suggested that the atom was a ball of positive charge with 
electrons embedded in it. 
 
Evidence from the alpha particle scattering experiment led to a change in the model of 
the atom from the plum pudding model. 
 
Explain how. 

 [4 marks] 
  

 
  

 
  

 
  

 
  

 
  

 
  

 
  

 
   

 
  

6.2

Source: AQA 2019 Triple Award Paper 1



Fundamental Ideas - AQA past paper questions

14 
 

*14* 
IB/G/Jun19/8462/2H 

 

Do not write 
outside the  

box 
 

0 5 
 

 This question is about combustion of fuels. 
   

 
0 5 

 

. 1 
 

Some central heating boilers use wood as a fuel. 
 
Suggest two reasons why wood is more sustainable than natural gas as a fuel for 
central heating boilers. 

[2 marks] 
  

1  
  

 
  

2  
  

 
   

 
 
 
 
 
 

  Natural gas is mainly methane. 
 
When methane burns it can produce both carbon monoxide and carbon dioxide. 

   
 

0 5 
 

. 2 
 

Explain the process by which carbon monoxide can be produced when methane is 
burned. 

[2 marks] 
  

 
  

 
  

 
  

 
   

 
 

0 5 
 

. 3 
 

Balance the equation for the combustion of methane to produce carbon monoxide. 
[1 mark] 

   
  

 CH4(g) +  O2(g) →  CO(g) +  H2O(l) 
   

 
  

7.1
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 This question is about salts. 
 
Ammonium nitrate solution is produced when ammonia gas reacts with 
nitric acid. 

 
0 2 

 

. 1 
 

Give the state symbol for ammonium nitrate solution. 
 [1 mark] 

   
 

 
 
 

0 2 
 

. 2 
 

What is the formula of nitric acid? 
[1 mark] 

  Tick () one box. 
   

  

HCl 
 

 

HNO3 
 

 

H2SO4 
 

 

NH4OH 
 

 

 

 
 
 

0 2 
 

. 3 
 

Ammonia gas dissolves in water to produce ammonia solution. 
 
Ammonia solution contains hydroxide ions, OH–  

 
A student adds universal indicator to solutions of nitric acid and ammonia. 
 
What colour is observed in each solution? 

 [2 marks] 
  Colour in nitric acid 

 

  Colour in ammonia solution 
 

 
  

8.1
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 This question is about hydrocarbons and crude oil. 
 

0 7 
 

. 1 
 

Hydrocarbon fuels are produced from crude oil. 
 
Describe how crude oil is separated into fractions. 

 [4 marks] 
   

 
  

 
  

 
  

 
  

 
  

 
  

 
  

 
 
 
 
 

  Butane is a hydrocarbon.  
 

0 7 
 

. 2 
 

Two equations for the combustion of butane are: 
 
• 2 C4H10   +  13 O2   →   8 CO2   +   10 H2O 
• 2 C4H10   +  5 O2   →   8 C   +   10 H2O 
 
Why are different products formed? 

[1 mark] 
   

 
  

 
  

 
 
 
 

0 7 
 

. 3 
 

One other product of the combustion of butane is carbon monoxide. 
 
Balance the equation. 

[1 mark] 
   
   

 C4H10  +   O2   →   CO  +   H2O 
 

 
 

9.1
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. 2 
 

Suggest how the student could separate the insoluble silver iodide from the mixture at 
the end of the reaction. 

[1 mark] 
   

 
  

 
   

 
 
 
 
 
 

  The student purified the separated silver iodide. 
 

  This is the method used. 
 
1. Rinse the silver iodide with distilled water. 

2. Warm the silver iodide. 

 
 

0 3 
 

. 3 
 

Suggest one impurity that was removed by rinsing with water. 
 [1 mark] 

   
 

  
 

   
 
 
 
 
 

0 3 
 

. 4 
 

Suggest why the student warmed the silver iodide. 
 [1 mark] 

   
 

  
 

   
 
 
 
 

Question 3 continues on the next page 
 
 
 
 
 

10.1

Source: AQA 2020 Triple Award Paper 1



Fundamental Ideas - AQA past paper questions
14 

*14* 
IB/M/Jun20/8462/1H 

 

Do not write 
outside the  

box 

 
0 5 

 

 This question is about the development of scientific theories. 

  

 
 
Figure 2 shows a timeline of some important steps in the development of the  
model of the atom. 
 

Figure 2 
 

 
 

 
 
 
 
 

0 5 
 

. 1 
 

The plum pudding model did not have a nucleus. 
 
Describe three other differences between the nuclear model of the atom and  
the plum pudding model. 

[3 marks] 
  

1  
  

 
  

 
  

2  
  

 
  

 
  

3  
  

 
  

 
  

 

11.1
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. 2 
 

Niels Bohr adapted the nuclear model. 
 
Describe the change that Bohr made to the nuclear model. 

[2 marks] 
   

 
  

 
  

 
  

 
 
 
 

0 5 
 

. 3 
 

Mendeleev published his periodic table in 1869. 
 
Mendeleev arranged the elements in order of atomic weight. 
 
Mendeleev then reversed the order of some pairs of elements. 
 
A student suggested Mendeleev’s reason for reversing the order was to arrange  
the elements in order of atomic number. 
 
 
Explain why the student’s suggestion cannot be correct. 
 
Use Figure 2. 

[2 marks] 
   

 
  

 
  

 
  

 
 
 
 

0 5 
 

. 4 
 

Give the correct reason why Mendeleev reversed the order of some pairs of elements. 
[1 mark] 

   
 

  
 

 
 
 
 
 
 
 

 
8 
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 This question is about gold and compounds of gold.  
   
0 6 

 

. 1 
 

In the alpha particle scattering experiment alpha particles are fired at gold foil. 
 
Alpha particles are positively charged. 

 
Figure 5 shows the results. 

   
 Figure 5 
   
 

 
   
   
  What two conclusions can be made from the results? 

[2 marks] 
  Tick () two boxes. 
   

  

Atoms are balls of positive charge with embedded electrons. 
 
 

Atoms are tiny spheres that cannot be divided. 
 
 

Atoms have a positively charged nucleus. 
 
 

Mass is concentrated in the nucleus in the centre of atoms. 
 
 

Neutrons exist within the nucleus. 
 
 

 

 
 
 
 

Question 6 continues on the next page 
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 This question is about the Earth’s resources.  
   

     
When most fuels burn carbon dioxide is produced. 
 
Propane (C3H8) is a fuel. 
  

 
0 1 

 

. 1 
 

Balance the equation for the combustion of propane. 
[1 mark] 

   
  

C3H8  +     O2  →  3 CO2  +  4 H2O 
 

 
 
 
 

0 1 
 

. 2 
 

Describe the test for carbon dioxide. 
 

Give the result of the test. 
 [2 marks] 

  Test  

 

  Result 
 

  
 

 
 
 
 

0 1 
 

. 3 
 

Propane can be cracked to produce propene and hydrogen. 
     

Complete the symbol equation for the reaction. 
 [1 mark] 

   
  

C3H8  →   + H2 
 

                                 propane                       propene                  hydrogen 
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  Gallium (Ga) is in Group 3 of the modern periodic table. 

 
0 2 

 

. 3 
 Give the numbers of electrons and neutrons in an atom of the isotope Ga31

69  
[2 marks] 

   
  

Number of electrons    
 

   
  

Number of neutrons    
 

   
 
 
 

0 2 
 

. 4 
 

What is the most likely formula of a gallium ion? 
[1 mark] 

  Tick () one box. 
   

  

Ga+ 
 
 

Ga– 
 
 

Ga3+ 
 
 

Ga3– 
 
 

 

   
 
 
 

0 2 
 

. 5 
 

Gallium was discovered six years after Mendeleev published his periodic table. 
 
Give two reasons why the discovery of gallium helped Mendeleev’s periodic table to 
become accepted. 

[2 marks] 
  1 

 

   

  2 
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  Figure 2 represents different models of the atom. 
   
  Figure 2 
   
  

 
   

 
 
 
 

0 1 
 

. 2 
 

Which model represents the plum pudding model? 
 [1 mark] 

  Tick () one box. 
   

  A   B   C   D  
 

   
 
 
 
 

0 1 
 

. 3 
 

Which model resulted from Chadwick’s experimental work? 
 [1 mark] 

  Tick () one box. 
   

  A   B   C   D  
 

   
 
 
 

Question 1 continues on the next page 
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 Acids react to produce salts.  
 
Universal indicator is added to water and then nitric acid is added to the mixture. 

   
   
0 2 

 

. 1 
 

Give the colour change when nitric acid is added to the mixture of 
universal indicator and water. 

 [1 mark] 
  Tick () one box. 
   

  

Blue to red 
 
 

Green to purple 
 
 

Green to red 
 
 

Red to purple 
 
 

 

 
 
 
 

0 2 
 

. 2 
 

What happens to the pH of water when nitric acid is added? 
 [1 mark] 

  Tick () one box. 
   

  

Decreases 
 
 

Stays the same 
 
 

Increases 
 
 

 

 
 
 
 

0 2 
 

. 3 
 

What is the state symbol for nitric acid? 
 [1 mark] 
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 Acids react to produce salts.  
 
Universal indicator is added to water and then nitric acid is added to the mixture. 

   
   
0 2 

 

. 1 
 

Give the colour change when nitric acid is added to the mixture of 
universal indicator and water. 

 [1 mark] 
  Tick () one box. 
   

  

Blue to red 
 
 

Green to purple 
 
 

Green to red 
 
 

Red to purple 
 
 

 

 
 
 
 

0 2 
 

. 2 
 

What happens to the pH of water when nitric acid is added? 
 [1 mark] 

  Tick () one box. 
   

  

Decreases 
 
 

Stays the same 
 
 

Increases 
 
 

 

 
 
 
 

0 2 
 

. 3 
 

What is the state symbol for nitric acid? 
 [1 mark] 
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. 4 
 

Complete Figure 2 to show the electronic structure of an aluminium atom. 
 
Use the periodic table. 

[1 mark] 
   

Figure 2 
   

 
 

 
 

0 1 
 

. 5 
 

Aluminium is a metal. 
 
Describe how metals conduct electricity. 
 
Answer in terms of electrons. 

 [3 marks] 
   

 
  

 
  

 
  

 
  

 
  

 
 
 
 
 

0 1 
 

. 6 
 

Name the type of bonding in compounds formed between metals and non-metals. 
 [1 mark] 
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  Figure 4 shows the melting points of some Group 7 elements. 
   
  Figure 4 
   
 

 

 

   
 
 
 

0 4 
 

. 4 
 

The melting point of fluorine is –220 °C  
 
Complete Figure 4. 
 
You should: 

• complete the scale on the y-axis 

• draw the bar for the melting point of fluorine. 
[2 marks] 
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0 4 

 

. 5 
 

Explain the trend in the melting points of the Group 7 elements.  
 
Use Figure 4. 

 [3 marks] 
   

   

   

   

   

   

   
 
 
 

0 4 
 

. 6 
 

What is the state symbol for bromine at –50 °C? 
 
Use Figure 4. 

[1 mark] 
  Tick () one box. 
   

  (aq)   (g)   (l)   (s)  
 

   
 
 
 

0 4 
 

. 7 
 

Evaporation and boiling occur at the surface of bromine at its boiling point. 
 
Name one more process that happens at the surface of bromine at its boiling point. 

 [1 mark] 
   

 
 
 
 

Turn over for the next question 
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  A scientist produced potable water from 150 cm3 of salty water. 
   
   
0 2 

 

. 2 
 

Which process can be used to produce potable water from salty water?  
[1 mark] 

  Tick () one box. 
   

  

Distillation 
 
 

Electrolysis 
 
 

Filtration 
 
 

Sterilisation 
 
 

 

 
 
 
 
0 2 

 

. 3 
 

The salty water contains sodium chloride.  
 
The scientist collected 2.40 g of sodium chloride from 150 cm3 of salty water. 
 
 
Calculate the concentration of sodium chloride in grams per dm3  

[3 marks] 
   

 
  

 
  

 
  

 
  

 
  

 
  

Concentration of sodium chloride =  
 
 g/dm3 

 

 
  

19.1
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 Discoveries in chemistry led to a better understanding of atomic structure. 
   

 
0 1 

 

. 1 
 

Atoms were originally thought to be tiny spheres that could not be divided. 
 
The plum pudding model of the atom was then developed. 

   
  Figure 1 represents the plum pudding model of the atom. 

   
Figure 1 

   

 
 

 

  Describe the plum pudding model of the atom. 
 [2 marks] 

   

   

   

   
 
 
 
 

0 1 
 

. 2 
 

Atoms contain electrons, neutrons and protons. 
 
Write these three particles in order of their discovery. 

 [1 mark] 
  Earliest   

     

  Latest   

 
  

20.1
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. 4 
 

Carbon dioxide dissolves in water to form an acidic solution. 
 
How does the pH of the solution change as the temperature of the water increases? 
 
Use Figure 1. 

 [1 mark] 
  Tick () one box.  
   

  

pH of the solution decreases  
 
 

pH of the solution does not change 
 
 

pH of the solution increases 
 
 

 

 
 
 
 
 
 
 
 

  Calcium carbonate reacts with hydrochloric acid to produce carbon dioxide. 
 
The equation for the reaction is: 

 
CaCO3(s)  +  2 HCl(aq)  →  CaCl2(aq)  +  CO2(g)  +  H2O(x) 

   
   
0 1 

 

. 5 
 

What is the state symbol (x) in the equation?  
[1 mark] 

  Tick () one box. 
   

  (aq)   (g)   (l)   (s)  
 

   
 
 
 

Question 1 continues on the next page 
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 Sodium is in Group 1 of the periodic table. 
 
Sodium reacts with oxygen to produce sodium oxide. 

   
   
0 3 

 

. 1 
 

Balance the equation for the reaction.  
[1 mark] 

   

  Na  +  O2  →       Na2O 
 

 
 
 
 
 
 

0 3 
 

. 2 
 

Explain what happens to sodium atoms and to oxygen atoms when sodium reacts 
with oxygen to produce sodium oxide (Na2O). 
 
Answer in terms of electrons. 

 [4 marks] 
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 Group 7 elements are known as the halogens. 
 
All atoms of Group 7 elements contain protons, neutrons and electrons. 

   
   
0 4 

 

. 1 
 

What is the order of discovery of the proton, neutron and electron? 
[1 mark] 

  Tick () one box. 
   

  

electron → neutron → proton 
 

 

electron → proton → neutron 
 

 

neutron → proton → electron 
 

 

proton → electron → neutron 
 

 

 

 
 
 
 
 
 

0 4 
 

. 2 
 

Table 1 shows the mass of a proton and of an electron. 
   

Table 1 
   

Name of particle Mass in kg 

Proton 1.673 × 10–27 

Electron 9.109 × 10–31 
 

   
   
  Calculate how many times heavier a proton is than an electron. 

[2 marks] 
   

 
   

 
   

 
   

 
  

 

Times heavier a proton is than an electron =  
 

 
  

13 
 

*13* 

Turn over ► 
 

IB/M/Jun23/8464/C/1H 

 

Do not write 
outside the  

box 
 

  A bromine atom can be represented as Br35
81 . 

   
   
0 4 

 

. 3 
 

What is the number of neutrons in this bromine atom? 
[1 mark] 

  
  

 
 
 
 

0 4 
 

. 4 
 

What is the number of electrons in a bromide ion? 
 [1 mark] 

  
  

 
 
 
 
 

0 4 
 

. 5 
 

Chlorine has two isotopes. 
 
Table 2 shows the percentage abundance of the two isotopes of chlorine. 

   
Table 2 

   

Isotope Percentage (%) abundance 

Cl17
35  75.77 

Cl17
37  24.23 

 

   
   
  Calculate the relative atomic mass (Ar) of chlorine. 

 
Give your answer to 2 decimal places. 

 [3 marks] 
   

 
   

 
  

 
   

 
   

 
  

 

Relative atomic mass (2 decimal places) =  
 

  

23.1
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 The combustion of fuels is a source of atmospheric pollutants. 
   
   
0 1 

 

. 1 
 

Methane is a fuel. 
 
Balance the equation for the combustion of methane.  

[1 mark] 
   

CH4  +    O2  →  CO2  +    H2O 
 

 
 
 
 
 

0 1 
 

. 2 
 

Many fuels are mixtures. 
 
Petrol and diesel are mixtures of hydrocarbons. 
 
Table 1 shows properties of petrol and of diesel. 

   
Table 1 

   

 Petrol Diesel 

Range of number of carbon atoms in 
a hydrocarbon molecule 4 to 12 12 to 20 

Range of boiling points in °C 40 to 205 250 to 350 
 

   
   
  Compare the properties of petrol and diesel. 

 
Use Table 1. 

[2 marks] 
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