
 
 

 

Year 9 Chemical Reactions 2 Knowledge Organiser 

KC1: Elements can combine and compounds split apart during a chemical reaction to 
form new substances with different properties. 

• During a chemical reaction a new substance or substances are formed. This can 
happen when the atoms of elements combine (e.g. oxidation) or compounds split 
apart (e.g. thermal decomposition).  

• State symbols are used to indicate whether substances are in the solid (s), liquid (l) 

or gas (g) state, or if they are dissolved in water (aqueous – aq) 

• A thermal decomposition reaction is one in which a single reactant is broken down 

into simpler products by heating. 

• The general word equation for this reaction is:  

metal carbonate → metal oxide + carbon dioxide. 

• You can tell that carbon dioxide has been produced as limewater turns cloudy. 

• For example, copper carbonate (s) breaks down into copper oxide (s) and carbon 

dioxide (g): 

 
• When a metal reacts with an acid (called a MASH reaction), bubbles of gas are seen. 

This gas ignites in the presence of a lit splint – this shows that it is hydrogen.  

• The remaining atoms join to make a salt. 

• The general word equation for this reaction is 
metal + acid → salt + hydrogen 

• For example, calcium reacts with hydrochloric acid to form the salt calcium chloride 
and hydrogen gas: 

 
• The name of the salt produced depends on the metal and acid used. For example: 
o magnesium + hydrochloric acid → magnesium chloride + hydrogen 
o calcium + nitric acid → calcium nitrate + hydrogen 
o zinc + sulfuric acid → zinc sulfate + hydrogen 

 



 

• When an acid completely reacts with a base, the products are neutral. This is known 

as a neutralisation reaction.  

• Bases are usually: metal oxides, such as copper oxide, metal hydroxides, such as 

sodium hydroxide, or metal carbonates, such as calcium carbonate. 

• Many bases are insoluble – they do not dissolve in water. However, if a base does 

dissolve in water, we also call it an alkali. 

• When a metal oxide reacts with an acid, the products are a salt and water: 

Metal oxide + acid → salt + water 
Magnesium oxide + hydrochloric acid → magnesium chloride + water 

MgO (s) + 2HCl (l) → MgCl2 (aq) +H2O (l) 

• When a metal hydroxide reacts with an acid, the products are a salt and water:  

Metal hydroxide + acid → salt + water 
calcium hydroxide + nitric acid → calcium nitrate + water 

Ca(OH)2 (s) + 2HNO3 (aq) → Ca(NO3)2 (aq) + 2H2O (l) 

• When a metal carbonate reacts with an acid, the products are a salt, water and 

carbon dioxide: 

Metal carbonate + acid → salt + water + carbon dioxide 
Lithium carbonate + sulfuric acid → lithium sulfate + water + carbon dioxide 

Li2CO3 (s) + H2SO4 (aq) → Li2SO4 (aq) + H2O (l) + CO2 (g) 

Exothermic and endothermic reactions 

• You might have already observed chemical reactions which warm up, glow brightly or 
make a sound – this shows that they are transferring energy to the environment. 

• Reactions that give out energy to the surroundings are called exothermic reactions. 
The energy is usually transferred by heating, but can be transferred as light or sound. 
If you put a thermometer into or near the reaction mixture, there will be an increase 
in temperature. 

• Reactions that take in energy from the surroundings are called endothermic 
reactions. If you put a thermometer into or near the reaction mixture, there will be a 
decrease in temperature. 

• You can draw graphs to explain exothermic and endothermic reactions: 

 
 



 

Chemical Reactions 2: Key Word Glossary 

 

No Key word Definition 

1 Chemical reaction 
A change in which new products are made – it is 
difficult to reverse. 

2 Aqueous 
A substance dissolved in water, the symbol aq is 
used to represent this. 

3 Thermal decomposition 
A reaction in which a single reactant is broken down 
into simpler products by heating. 

4 Metal carbonate 
A compound consisting of metal, carbon and oxygen 
e.g. calcium carbonate (CaCO3). 

5 Base 
A substance that can react with acids and neutralise 
them e.g. metal oxides, metal hydroxides or metal 
carbonates. 

6 Salt 
Any compound formed by the neutralisation of an 
acid by a base e.g. sodium chloride NaCl, zinc sulfate 
ZnSO4 or copper nitrate Cu(NO3)2. 

7 Metal oxide 
A compound consisting of metal and oxygen e.g. 
magnesium oxide (MgO). 

8 Metal hydroxide 
A compound consisting of a metal, oxygen and 
hydrogen e.g. potassium hydroxide (KOH). 

9 Exothermic Reactions that give out energy to the surroundings. 

10 Endothermic Reactions that take in energy from the surroundings. 

  



 

Chemical Reactions 2: Key Facts 

 

No Questions Answers 

1 
Which products are formed when a metal carbonate 
thermally decomposes? 

Metal oxide and carbon dioxide 

2 How can we test for the presence of carbon dioxide? It turns limewater cloudy. 

3 
What are the products of a reaction between a metal 
and an acid? 

Salt and hydrogen 

4 How can we test for the presence of hydrogen? 
The gas ignites if a lit splint is 
introduced (“squeaky pop”) 

5 
What is the general equation for a reaction between 
a metal oxide and an acid? 

Metal oxide + acid →  

                                    salt + water 

6 
What are the products of a reaction between a metal 
hydroxide and acid? 

Salt and water 

7 
What are the products of a reaction between a metal 
carbonate and acid? 

Salt and water and carbon 
dioxide 

8 How can you tell if a reaction is exothermic? The temperature increases 

9 How can you tell if a reaction is endothermic? The temperature decreases 

10 
In which type of reaction do the reactants have more 
energy than the products? 

Exothermic 

 
 
 


