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31/12/02
Moles 13 – Solution Calculations

Write a balanced chemical equation for the reaction (you are usually given this).


Write out the information given in the question under the equation beneath the appropriate chemical.


You are always given enough information to work out how many moles there are of one reactant, so work it out.


Using the chemical equation, find out how many moles of the other reactant this quantity reacts with.


Use this to then find whatever quantity the question asked you to.

You will need to know the following key equations:


 moles   =   mass
                     Mr

concentration (mol/dm3)    =     moles
                                            volume (dm3)
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Note that 1 litre = 1 dm3 = 1000 cm3
Concentration is usually measured in mol/dm3 (M or mol/litre)

1)
25.0 cm3 of a solution of sodium hydroxide solution required 21.50 cm3 of 0.100 mol/dm3 sulphuric acid for neutralisation.  Find the concentration of the sodium hydroxide solution.



H2SO4(aq)    +    2 NaOH(aq)       Na2SO4(aq)   +    2 H2O(l)
(3)

2)
Find the volume of 1.0 mol/dm3 hydrochloric acid that reacts with 25.00 cm3 of 1.50 mol/dm3 sodium hydroxide.



HCl(aq)    +    NaOH(aq)        NaCl(aq)    +   H2O(l)
(3)

3)
25.0 cm3 of 0.100 mol/dm3 sodium hydroxide neutralises 19.0 cm3 of hydrochloric acid.  Find the concentration of the acid.



HCl(aq)    +    NaOH(aq)        NaCl(aq)    +   H2O(l)
(3)
4)
What volume of 0.040 mol/dm3 calcium hydroxide solution just neutralises 25.0 cm3 of 0.100 mol/l nitric acid?



Ca(OH)2(aq)    +   2 HNO3(aq)         Ca(NO3)2(aq)   +   2 H2O(l)
(3)
5)
Find the mass of CaCO3 that is required to neutralise 2 dm3 of 2 mol/dm3 nitric acid.



CaCO3(s)  +  2 HNO3(aq)   (   Ca(NO3)2(aq)  +  CO2(g)  +  H2O(l)
(3)
6)
25.0 cm3 of 1.00 mol/dm3 sodium hydroxide neutralises 21.2 cm3 of sulphuric acid.  Find the concentration of the acid.



H2SO4(aq)    +    2 NaOH(aq)        Na2SO4(aq)    +    2 H2O(l)
(3)
7)
What mass of magnesium metal just reacts with 100.0 cm3 of 2.00 M hydrochloric acid?



Mg(s)   +   2 HCl(aq)      MgCl2(aq)   +   H2(g)
(3)
8)
25.0 cm3 of 0.020 M sulphuric acid neutralises 18.6 cm3 of barium hydroxide solution.  Find the concentration of the barium hydroxide solution.



H2SO4(aq)    +    Ba(OH)2(aq)        BaSO4(s)    +    2 H2O(l)
(3)
9)
Calculate the concentration of the following solutions in mol/litre.


a)
3 moles of H2SO4 in 12 dm3 of water, 
(1)

b)
36.5 mg of HCl in 10 cm3 of water, 

(2)

c)
120 g of sodium hydroxide in 6 litres of water. 
(2)
10)

Calculate the number of moles of solute in:


a)
2500 cm3 of 0.1 mol/dm3 nitric acid, 

(1)

b)
2 dm3 of 0.05 mol/dm3 potassium hydroxide. 
(1)
11)
0.429 g of crystalline sodium carbonate (Na2CO3.xH2O) required 15.0 cm3 of 0.2 mol/dm3 HCl for neutralisation.  Calculate the Mr of Na2CO3.xH2O and x.



  Na2CO3.xH2O(s) +  2 HCl(aq)  (  2 NaCl(aq)  +  CO2(g)  + (x+2) H2O(l)
(4)
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