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UNIT 05: Chemical Reactions & Equations 
 

Evidence for chemical reactions 
 

A chemical reaction has taken place when atoms of substances are rearranged, in order to form 

new substances. Chemical changes are sometimes subtle, sometimes more obvious, but can 

often be recognized when one or more of the following observations are made; 

 

i. A color change is observed 
 

ii. A solid is formed from two solutions (called a precipitate) 
 

iii. Bubbles are seen (a gas forms) 
 

iv. An energy change is observed (energy given out or taken in) 
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Chemical equations 

 

Chemical equations are a shorthand method used to illustrate what happens during a chemical 

reaction. There are a number of steps to writing an equation. 

 

1. Write down the equation in words. 

 

2.  Fill in the correct formulae for all the substances. 

 

3. Balance the equation. Balancing the equation can be tricky and requires practice. It involves the 

following steps. 

 

(i) Ensure the correct formulae are being used for all the reactants and products 

 

(ii) Balance each element in turn remembering to multiply brackets out carefully. This process is 

rather unscientific and is essentially a process of trial and error but can be helped by the following 

tips. 

 

If an element appears in only one compound on each side of the equation, try balancing that first. 

Secondly, if one of the reactants or products appears as the free element, try balancing that last. 

 

(iii) When balancing, only place numbers in front of whole formulae. Do not change the 

 (correct) formulae of any of the reactants or products, or add any extra formulae. 

 

 The numbers that appear in front of each formula are called the stoichiometric coefficients. They have 

an extremely important role to play in calculations since they give the reacting ratio (i.e., the number 

of moles of one substance that react with, or are produced from, others). 

 

4. Add state symbols, (s) for solid, (l) for liquid, (g) for gas and (aq) for aqueous meaning in solution with 

water. 
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Task 5a 

 

1. Write balanced equations for the following reactions; 

 

(i) Hydrogen + Copper(II) oxide è Copper +  Water 

 

(ii) Carbon + Oxygen  è Carbon monoxide 
 

(iii) Magnesium+ Sulfuric acid  è Hydrogen + Magnesium Sulfate 

 

2. Balance the following equations; 

 

(i) Ca  + H2O  è H2 + Ca(OH)2 

 
(ii) Cu  + O2  è CuO 

 

(iii) Na  + O2  è Na2O 

 

(iv) Fe  + HCl  è FeCl2 + H2 

 

(v) Fe  + Br2 è FeBr3 

 
(vi) C4H8 + O2 è CO2 + H2O 

 

(vii) Na2CO3 + HI  è NaI + CO2 + H2O 

 

(viii) CuCO3   è CuO + CO2 

 

(ix) Pb(NO3)2    è  PbO + NO2 + O2 

 
(x) H2SO4  + KOH è K2SO4 + H2O 

 

(xi) NaHCO3   è Na2CO3 + H2O +  CO2 

 

(xii) Al  + O2 è Al2O3 
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Recognizing reactants and products 

 

As you learn more chemistry, and by using the nomenclature and formulae writing rules you have already 

encountered, you will be expected to recognize reactants and products and write equations from scratch. 

However, for now you will be told what the reactants and products are and then have to build the equation 

from there. If state symbols are not directly stated, you may be able to work out most of them. 

 

Task 5b 

 

In these question, you must build the equations from the beginning and add state symbols to 

complete the equations. 
 

(i) Combustion of propane gas (C3H8). Combustion is a reaction where the gas burns in 

diatomic oxygen gas. Hydrocarbons (compounds of hydrogen and carbon) like 

Propane, when combusted, yield carbon dioxide gas and gaseous water. 

 

(ii) A neutralization reaction between potassium hydroxide solution and hydrochloric acid 

solution produces a solution of potassium chloride and water. 
 

(iii) Solid sodium metal reacts with water to form a solution of sodium hydroxide and 

hydrogen gas. 

 

(iv) Magnesium metal will react with a solution of silver nitrate to produce silver metal and 

magnesium nitrate solution. 

 

(v) Gaseous ammonia (nitrogen trihydride) reacts with gaseous oxygen to form two 
gases, nitrogen monoxide and steam. 

 

(vi) Solid potassium metal reacts with liquid water to produce hydrogen gas and 

potassium hydroxide solution. 

 

(vii) Butane gas (C4H10) combusting in oxygen. 

 
(viii) A reaction between a solution of Lead (II) nitrate and potassium chloride produces a 

solution of potassium nitrate and a precipitate of Lead (II) chloride. 
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(ix) Solid copper (II) carbonate, when heated, decomposes to yield carbon dioxide gas and 

solid copper (II) oxide. 
 

(x) Chlorine gas will react with sodium hydroxide solution to produce a solution of 

sodium hypochlorite, a solution of sodium chloride and water. 

 

(xi) Carbon disulfide gas will burn in oxygen to yield two gases, sulfur dioxide and carbon 

dioxide. 

 

(xii) When bubbled into water, sulfur trioxide gas produces a solution of sulfuric acid. 

 


