




 
RELATIVE ATOMIC MASSES (1 decimal place at A level !) 
 

How heavy are atoms? 

(Definition: the atom is the smallest part of an element that can exist) 
 

The mass of a hydrogen atom is found to be 1.66 x 10-24 g and the masses of different atoms 
all involve large negative powers of ten such as 10-24   These are inconvenient to use, so 
instead, we use a different scale in which the masses are compared to a standard mass.   
This is called the Relative Atomic Masses,  Ar.    
 

 

Originally the standard used was the mass of one hydrogen atom, however since 1961 the 
standard used has been carbon as it can be more accurately measured, 
i.e. the 12C isotope has been defined as having a mass of exactly 12.000 000 units. 
 

hence Relative Atomic Mass  =   
12-carbon of atom one of mass 12

 1
atom one of mass  

 
Note: relative atomic mass is a ratio so has no units 
e.g. 
Ar  of magnesium = 24.3, so a magnesium atom is twice as heavy as an atom of carbon-12. 
 
 
  



 
Molecules and compounds  
The mass of a molecule is the sum of all the masses of the atoms in it.    
 
The Relative Molecular Mass, Mr  is the sum of all the relative atomic masses, 
e.g.  H2SO4       =    (2 u 1.0)  +  32.1  +  (4 u 16.0)   =   2.0  +   32.1  +  64.0  =  98.1 (1 dp) 
 

Many compounds consist of ions and not atoms or molecules, e.g.  
Mg(OH)2  =    24.3  +  2(16.0 + 1.0)  =   24.3 + 2(17.0)   =  24.3 + 34.0   = 58.3 
(Note:  when brackets are involved, always work out the inside of the bracket first, then 
multiply by the number outside.) 
 

Either of the terms Relative Molecular Mass, Mr  or Relative Molar Mass, Mr  can be used 
  





 
Using an A level Periodic Table, calculate the Relative Molecular Mass of: 

Show your working. 

 
 
 
 (a) calcium carbonate ....................................................................................................  

 

 (b) fluorine gas ..............................................................................................................  

 

 (c) copper (II) oxide ......................................................................................................  

 

 (d) magnesium hydrogen carbonate ..............................................................................  

 

 (e) aluminium hydroxide...............................................................................................  

 

 (f) ammonium sulphate.................................................................................................  

 

 (g) nitric acid  ................................................................................................................  

 

 (h) potassium carbonate ................................................................................................  

 

 (i) calcium nitrate .........................................................................................................  

 

 (j) iron(III) sulphate .................................................................................................... .. 

 
  





Answers  (all to 1 decimal place !) 
 
 
 
 (a) calcium carbonate  CaCO3  = 40.1 +12.0 + (3u16.0) = 100.1 

 

 (b) fluorine gas    F2  = 2u19.0 = 38.0 

 

 (c) copper (II) oxide   CuO  = 63.5 + 16.0 = 79.5 

 

 (d) magnesium hydrogen carbonate 

                                  Mg(HCO3)2  = 24.3 + 2(1.0 + 12.0 + 3u16.0) = 146.3 

 

 (e) aluminium hydroxide   Al(OH)3  = 27.0 + 3(16.0+1.0) = 78.0 

 

 (f) ammonium sulphate   

                                       (NH4)2SO4  = 2(14.0+4u1.0) + (32.1+ 4u16.0) = 132.1 

 

 (g) nitric acid   HNO3  = 1.0 + 14.0 + (3u16.0) = 63.0 

 

 (h) potassium carbonate  K2CO3  = (2u39.1) + 12.0 + (3u16.0) = 138.2 

 

 (i) calcium nitrate   Ca(NO3)2  = 40.1 + 2(14.0 + 3u16.0) = 164.1 

 

 (j) iron(III) sulphate  

                                           Fe2(SO4)3  = (2u55.8) + 3(32.1 + 4u16.0) = 399.9 

 

 
  






