








 
 

*(c) Sodium chloride solution can be made from dilute hydrochloric acid and sodium 
hydroxide solution. 

Describe a titration experiment to find the exact volume of hydrochloric acid 
needed to neutralise 25.0 cm3 of sodium hydroxide solution and how you would 
use this result to obtain pure, dry crystals of sodium chloride. 
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(ii) To find the exact amount of dilute hydrochloric acid that reacts with 25.0 cm3

of the sodium hydroxide solution, a titration is carried out.  Figure 14 shows
the results for the titrations.

1st titration 2nd titration 3rd titration 4th titration

final burette reading / cm3 37.60 36.20 39.15 38.40

initial burette reading / cm3 1.80 0.00 3.95 2.10

volume of acid used / cm3 35.80 36.20 35.20 36.30

Figure 14

 In this titration, the accurate volumes of acid used that are within 0.20 cm3 of 
each other are considered concordant volumes.

 Use the concordant results to calculate the mean volume of hydrochloric acid 
required.

(1)

mean volume = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cm3

(iii) During the titration, the indicator used changed colour at the end point.

Which of the following shows an indicator with the colour change that would
be seen in this titration?

(1)
indicator colour in alkali colour at end point

A phenolphthalein pink

B phenolphthalein 

C methyl orange 

D methyl orange 

  colourless 

  pink 

  red 

  yellow 

yellow

yellow

orange







 
 

(d) A sodium hydroxide solution was made up by dissolving 20.0 g of sodium
hydroxide in water and making the volume of the solution up to 1.00 dm3.
Calculate the concentration of sodium hydroxide, NaOH, in this solution
in mol dm–3.

(relative atomic masses:  H = 1.00, O = 16.0, Na = 23.0)
(2)
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concentration = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  mol dm–3

(e) In another experiment, a titration was carried out.
25.0 cm3 of 1.50 mol dm–3 sodium hydroxide solution, NaOH, was titrated with
hydrochloric acid.
The volume of the hydrochloric acid required to neutralise the sodium hydroxide
solution was 30.0 cm3.

Calculate the concentration of the hydrochloric acid, HCl, in mol dm–3.

HCl  +  NaOH    NaCl  +  H2O
(3)
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(Total for Question 4 = 10 marks)




