
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  

100% Sheet 
Calculations in Chemistry 

 
Chemical reactions 

involve rearrangement of atoms in 
substances to form new substances. 

 

You need to 
know the 

content of this 
sheet. 100% 

Definitions 
• Relative Atomic Mass is the mass of 

an atom compared to 1/12 the mass 
of a carbon-12 atom 

• RAM or Ar is the top number from 
the element on the periodic table. 

• Formula mass or Mr is all the 
element masses added together 
taking into account the small 
numbers 

• Concentration of a solution is the 
mass of dissolved substance divided 
by the volume of solution formed 

 

HIGHER ONLY 
A mole is the Ar or Mr expressed in grammes. 
e.g. A mole of carbon is 12g, a mole of sodium is 23g.  

 
 
 
 
 

Using equations to calculate masses 
Calcium reacts to form calcium fluoride 
Ca (s) + F2 (g) à CaF2 (s) 
Calculate the mass of CaF2 that can be made 
from 80g of Ca 
(Ar ; Ca = 40, F=19) 
Answer; 
Substitute relevant masses into the equation 
Ca (s) + F2 (g) à CaF2 (s) 
40g                 à 78g  (no need to bother with F2 
as the questions doesn’t ask you about it) 
Use simple maths skills to calculate ratios 
1g                  à 78/40 
80g               à (78/40) x 80 
80g               à 156g 
If the numbers are simple you can simply adjust 
the ratios directly 
40g à 78g   so 80g would make twice as much 
(156g) 
 

Higher Only 
Calculations using moles 
Example; 
How many moles in 36g of water? 
1 mole is its Mr in g 
so 1 mole of water (H2O) is 1+1 + 16 =18g 
If 18g = 1 mole then 36g = 2 moles 
 
Reading equations using moles 
Zn(s) + 2HCl (aq) à ZnCl2 (aq) + H2 (g) 
1 mole of solid zinc reacts with 2 moles of hydrochloric 
acid to make 1 mole of zinc sulfate solution and 1 mole 
of hydrogen gas. 
Adjust for any other value using ratios 
10 moles of zinc reacts with 20 moles of HCl etc 
You can add masses from the periodic table 
65g Zn + 73g HCl (35.5+1= 36.5. Then X2 due to number 
of moles) à 136g ZnCl2 (65+35.5+35.5) +2g H2 
 

Higher Only 
Avogadro’s Number – 6.02 X 1023 is the number of atoms in 
1 mole of an element or number of molecules in 1 mole of a 
compound 
Practice using this number with your calculator 
1 mole of carbon contains 6.02 X 1023 atoms 
2 moles contain 2 X 6.02 X 1023 = 12.04 X 1023 or 1.204 X1024 
 
 
 
 
 



 
 
 
 
 

 
 
 
 
 

100% Sheet 
Calculations in Chemistry 

 
Chemical reactions 

involve rearrangement of atoms in 
substances to form new substances. 

 

You need to 
apply your 
knowledge 

Some students investigated magnesium 
oxide. 

(a)     Magnesium oxide has the formula MgO. 

(i)      Calculate the relative formula mass (Mr) 
of magnesium oxide. 

Relative atomic masses: O = 16; Mg = 
24. 

 
(2) 

(ii)     Calculate the percentage by mass of 
magnesium in magnesium oxide. 

 
 (2) 

(iii)    Calculate the mass of magnesium 
needed to make 25 g of magnesium 
oxide. 

 (1) 
 

Silicon can be made by heating a 
mixture of sand (silicon dioxide) with 
magnesium powder. 

The equation for this reaction is shown 
below. 

SiO2 (s)+ 2Mg (s) → 2MgO (s) + Si (s) 

Calculate the mass of silicon dioxide 
needed to make 1 g of silicon. 

Relative atomic masses: O = 16; Si = 28 
 

Calculate the percentage of iron in iron 
sulphate (FeSO4). 

(Relative atomic masses: Fe = 56, O = 16, S = 
32) 
 

HIGHER 

Iron(III) chloride can be produced by the 
reaction shown in the equation: 

2 Fe + 3 Cl2 → 2 FeCl3 

 Calculate the maximum mass of iron(III) 
chloride (FeCl3) that can be produced from 
11.20 g of iron. 

Relative atomic masses (Ar): Cl = 35.5; Fe 
= 56 
 
 
 

The actual mass of iron(III) chloride (FeCl3) 
produced was 24.3 g. 

Calculate the percentage yield 
 


