


Summary
(i)  For all pure substances

moles    =     mass  given 
mass of one mole 

(ii) For gases (AQA)
n   = pV

RT

(iii) For solutions
moles  =  volume in dm3 x concentration



EQUATIONS
Equations must balance
When balancing an equation, 
• never change a correct formula, 
• change the numbers of moles by writing a 

number in front of a formula 

For Ionic Equations the charges must balance as 
well as the atoms

Calculations involving reactions will be wrong 
unless a balanced equation is written first.



USING EQUATIONS TO CALCULATE 
MASSES, VOLUMES and 

CONCENTRATIONS

All calculations will involve three essential steps 
plus a balanced equation.

1. Use the given mass or volume to find the 
number of moles of the first substance,

2. Using the ratio from the equation to find the 
number of moles of the other substance,

3. Convert moles into masses, volumes of gases 
or volumes of solutions as required.
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Mole ratio 1 : 2
acid : alkali

moles
concentration

Mole ratio is 1 of acid : 2 of alkali
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Mole ratio 2:1
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 CONCENTRATION CALCULATIONS  - REACTIONS 
 
For each question, you must write a balanced equation before attempting the calculation. 
 
1. What volume of 0.5 mol dm-3 sodium hydroxide will just neutralise 20 cm3 of 1.0 mol dm-3 

nitric acid ? 
  
2. What volume of 0.4 mol dm-3 hydrochloric acid will just neutralise 25 cm3 0.1 mol dm-3 

potassium hydroxide ? 
  
3. 25 cm3 of  0.2 mol dm-3 sodium hydroxide solution just neutralises 50 cm3 of nitric acid.  

What is the concentration of the acid ? 
  
4. 40 cm3 of a solution of nitric acid reacted with 4.2g of magnesium carbonate.  Calculate the 

concentration of the acid. 
  
5. An excess of magnesium is added to 50 cm3 of 2 mol dm-3 hydrochloric acid. 

What volume of hydrogen (measured at room temperature and pressure) is formed ? 
What mass of magnesium is used up ? 

  
6. An excess of calcium carbonate is added to 20 cm3  of 1.0 mol dm-3 nitric acid. 

What volume of carbon dioxide (measured at room temperature and pressure) is formed ?  
What mass of calcium carbonate is used up ? 

  
7. What volume of 1.0 mol dm-3 sulphuric acid will just neutralise 8g of copper(II) oxide ?  

What mass of copper(II) sulphate is formed ? 
  
8. 50 cm3 of a solution of hydrochloric acid will just neutralise 8g of magnesium oxide. 

What is the concentration of the hydrochloric acid and what mass of magnesium chloride will 
be formed ? 

  
9. What volume of 0.5 mol dm-3 sodium hydroxide will just neutralise 50 cm3 2.0 mol dm-3 

sulphuric acid ? 
  
10. What volume of 0.1 mol dm-3 sulphuric acid will react exactly with 100 cm3 0.5 mol dm-3 

sodium hydroxide ? 





 
Answers: Concentrations - Equations 
 
1)  40 cm3      2)  6.25 cm3    3) 0.1 mol dm-3  4)  2.5 mol dm-3   

5)  1.2 dm3,  1.2g     6)  240 cm3,  1 g    7) 100 cm3,  16g 8)  8 mol dm-3,  19g 

9)  400 cm3    10)  250 cm3  

 
 
 
 









Limiting Reagent Calculations 
 
 

1. What mass of magnesium oxide is formed from 3.00 g of magnesium and 8.00 g of oxygen? 
 

2 Mg  +  O2  →  2MgO 
 
 
 

2. What mass of chromium chloride is formed when 4.16 g of chromium reacts with 35.5 g of 
chlorine? 

 
2 Cr  +  3Cl2  →  2 CrCl3 

 
 
 

3. What mass of carbon dioxide is formed when 2.64 g of propane (C3H8) reacts with 9.60 g of 
oxygen ? 

 
C3H8  + 5 O2  →  3 CO2  +  4 H2O 

 
 
 

4. What mass of lithium hydroxide is formed from 0.49 g of lithium and 9.00 g of water? 
 

2 Li  +  2 H2O  →  2 LiOH  +  H2 
 
 
 

5. What mass of aluminium sulfate is formed from 40.8 g of aluminium oxide and 78.4 g of sulfuric 
acid? 

 
Al2O3  +  3 H2SO4  →  Al2(SO4)3  +  3 H2O 

 




















