


(iii) moles and solutions
For solutions, there are two variables:
• volume
• concentration

i.e. the moles of solute in one dm3 of solution 

moles  =  volume in dm3 x concentration



moles  =  volume in dm3 x concentration

concentration     = moles
in mol dm-3 volume in dm3

LEARN   THIS



(i) Find the no of moles of sodium hydroxide in 
200cm3 of 0.40 mol dm-3 solution 

moles  =  vol in dm3 x  concentration   
=  200 x  0.40  =  0.080 moles

1000



(ii) Find the concentration of a solution of 7.30 g 
hydrogen chloride in 250 cm3 solution

no moles of HCl  =  7.30 = 0.20
36.5

0.20 mol  in  250 cm3 i.e. in   0.25 dm3

Concentration   =  moles     =   0.20 
volume in dm3 0.25

= 0.80 mol dm-3



Summary
(i)  For all pure substances

moles    =     mass  given 
mass of one mole 

(ii) For gases
n   = pV

RT

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





 
  CONCENTRATION CALCULATIONS - SOLUTIONS 
 
1.  How many moles are there in each of the following solutions? 
 (a) 1000 cm3 of 0.5 mol dm-3 copper (II) sulphate solution. 
 (b) 500 cm3 of 0.1 mol dm-3 sulphuric acid. 
 (c) 2 dm3 of 1.0 mol dm-3   ammonia solution. 
 (d) 100 cm3 of 0.001 mol dm-3   nitric acid. 
 (e) 5 cm3 of 2.0 mol dm-3 copper (II) chloride solution. 
 
 
2.  What is the concentration of each of the following solutions? 
 (a) 500 cm3 sodium chloride solution containing 0.4 moles. 
 (b) 250 cm3 ammonium chloride solution containing 0.1 moles. 
 (c) 2 dm3 citric acid solution containing 4 moles. 
 (d) 10 cm3 barium hydroxide solution containing 0.0001 moles. 
 (e) 50 cm3 potassium hydroxide solution containing 0.002 moles. 
 
 
3.  What is the concentration of the following solutions? 
 (a) 2 g sodium hydroxide dissolved in 200 cm3 water. 
 (b) 6.37 g concentrated sulphuric acid dissolved in 100 cm3  water. 
 (c) 6.4 g sulphur dioxide gas dissolved in 250 cm3  water. 
 (d) 5.05 g potassium nitrate dissolved in 10 cm3 water. 
 (e) 480 cm3 ammonia gas (measured at rtp) dissolved in 100 cm3 water. 
 
 
4.  Work out the number of moles of solute contained in: 

(a)  200 cm3 of 0.1 mol dm-3 ethanoic acid solution 
(b)  30 cm3 of a solution containing 20 g of sodium hydroxide per litre. 
(c)  25 cm3 of a solution containing 9.8 g of concentrated sulphuric acid per 500 cm3 of     

solution. 
(d)  25 cm3 of a solution of potassium hydroxide containing 1.4 g per 500 cm3 of solution. 
(e)  500 cm3 of a solution of ammonium sulphate containing 2.64 g per 25 cm3 of solution. 

 
 
 

Equations: 
 
Solid  No. moles = mass / Ar  
 
Gas 
No. moles = volume (in litres or dm3) / 24             No. moles = volume (in cm3) / 24,000 
 
Solution 
No. moles = concentration (mol dm-3) x volume (cm3) / 1000 
 





 

 
Answers: Concentrations - solutions 
 
1 (a)  0.5 (b)  0.05 (c)  2 (d)  0.0001 (e)  0.01 

2 (a)  0.8 mol dm-3   (b)  0.4 mol dm-3   (c)  2 mol dm-3   

 (d)  0.01 mol dm-3   (e)  0.04 mol dm-3   

3 (a)  0.25  mol dm-3   (b)  0.65 mol dm-3   (c)  0.4 mol dm-3   

 (d)  5 mol dm-3   (e)  0.2 mol dm-3   

4 (a)  0.02 (b)  0.015 (c)  0.005 (d)  0.00125 (e)  0.4 

 
 






