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Definitions
Relative atomic mass    
Ar = average mass of one atom

mass of one 12C atom

Relative molecular (formula) mass
Mr = aYeUage maVV of one µmolecXle¶

mass of one 12C atom

NoWe   ³UelaWiYe´  - no units
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Relative atomic masses
given to 1 decimal place on periodic tables
e.g. Mg =  24.3

Fe  =  55.8 
Na  =  23.0

Don¶W aSSUo[imaWe



Relative molecular mass (Mr) is found by adding 
relative atomic mass (Ar) values 

CH4 = 12.0 + 4(1.0)  = 12.0 + 4.0  = 16.0
NH4NO3 = 14.0 + 4(1.0) + 14.0 + 3(16.0)  

= 14.0  + 4.0   + 14.0   +  48.0    
=  80.0

Al2(SO4)3 =  2(27.0) + 3[32.1 + 4(16.0)]
=  54.0  +  3[32.1 + 64.0]
=  54.0  +   3[96.1]
=  54.0  +   288.3
=  342.3



Relative molar mass of any substance in grams 
contains a fixed number of particles

=  the Avogadro Number 
=  one mole

The mole is a number of particles = 6.02 u 1023

We use the mole to count amounts of substances
(i)   by mass for any pure substance
(ii)  by volume for gases
(iii) by volume and concentration for solutes in  

solution



(i) moles and masses

Moles   =     mass  given
mass of one mole 

For solids or any pure substance

(Mr)

LEARN



Some maWhV««

� Make sure you can rearrange this 
expression

� UVe a ³WUiangle´ if neceVVaU\



Moles =  mass
Mr
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Moles  =  mass 
Mr

mass = moles × Mr 



(i) How many moles in 3.2g of methane?   
Mr of methane, CH4 = 16.0

Moles  =  mass
Mr

moles  =   3.2 =   0.20
16.0

THINK
Does your answer seem right?



(ii)  Find the mass of 0.10 mol Na2CO3

Mr = (2 u 23.0) + 12  +  (3 u 16.0) 
= 106.0

mass = moles × Mr

0.10 mol has mass  =  0.1 u 106.0 
= 10.6g (3sig figs)



(iii) How many moles are in 24.5g of H2SO4 ?
Mr =  (2 u1.0)  + 32.1 + (4 u 16.0)  

=   98.1
Moles      =  mass

Mr 

no moles  =    24.5 =   0.250  (3sig figs)
98.1





 
   MOLES REVISION – SOLIDS 
 
1. Find the mass of each of the following: 
 (a) 4 moles of aluminium atoms 
 (b) 0.1 moles of helium atoms 
 (c) 0.05 moles of silicon atoms 
 

2. How many moles are in each of the following ? 
 (a) 36 g carbon atoms 
 (b) 3.5 g lithium atoms 
 (c) 3.2 g copper atoms 
 

3. What is the mass of one mole of each of the following compounds? 
 (a) carbon dioxide 
 (b) sodium chloride 
 (c) sulphur dioxide 
 

4. What is the mass of one mole of each of the following compounds? 
 (a) nitric acid 
 (b) calcium hydroxide 
 (c) aluminium sulphate 
 

5. Find the mass of each of the following: 
 (a) 0.1 moles calcium carbonate 
 (b) 0.02 moles iron (III) oxide 
 (c) 0.04 moles ammonium sulphate 
 

6. Find the number of moles of each of the following: 
 (a)  8 g methane 
 (b) 13.35 g aluminium chloride 
 (c) 12.8 g ammonium nitrate 





Answers: Solids 
 
1 (a)  108g  (b)  0.4g  (c)  1.4g 

2 (a)  3  (b)  0.5   (c)  0.05 

3 (a)  44g  (b)  58.5g  (c)  64g 

4 (a)  63g  (b)  74g    (c)  342g  

5 (a)  10g  (b)  3.2g   (c)  5.28g 

6 (a)  0.5  (b)  0.1   (c)  0.16 

 






