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Question Set 8 
 



 
 
1 A teacher investigates neutralisation. She uses hydrochloric acid, HCl , and sodium 

hydroxide, NaOH. 
 

HCl  +  NaOH  →  NaCl  + H2O 

 
 

She slowly adds 1.0 cm3 portions of the hydrochloric acid to 20.0 cm3 of 1.0 mol / dm3  

sodium hydroxide. 

 
She records the pH until she has added an excess of acid. 

Look at her results. 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Volume of 

hydrochloric acid 

added (cm3) 

 

 

pH 

0 12.0 

1 11.8 

2 11.6 

3 11.4 

4 11.2 

5 7.0 

6 3.0 

7 2.8 

8 2.5 

9 2.3 

10 2.3 

 

  



 (a) (i) Plot a graph of the pH value against the amount of hydrochloric acid added and 

draw a line of best fit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[3] 

 

  (ii) Use your graph to estimate the volume of hydrochloric acid when the pH is 10. 

 

Volume of hydrochloric acid = ................................................... cm3 

 

 

[1] 

 

 

  (iii) What happens to the concentration of hydroxide ions, OH−, as the 
hydrochloric acid is added to the sodium hydroxide? 
 
  

[1] 

 

 

  (iv) Acidic solutions contain hydrogen ions, H+. Alkaline solutions contain hydroxide 
ions, OH−. 

 
Write the balanced ionic equation for neutralisation. [1] 



 (b)  Hydrochloric acid, HCl (aq), is a strong acid. Ethanoic acid, CH
3
COOH (aq), is a 

weak acid. 
 

Explain the difference between a strong and a weak acid.  [2] 

 

 

 (c) (i) Nitric acid, HNO
3
, is another strong acid. 

 

Nitric acid has a pH of 2. 

 
The teacher adds enough water to reduce the concentration of the nitric acid by 

a factor of 100. 

 
Calculate the new pH of the nitric acid. 

 
 

pH = .......................................................... 
 
 

[2] 

 

 

  (ii) Nitric acid, HNO
3
, can also neutralise sodium hydroxide, NaOH. 

 

Sodium nitrate, NaNO
3
, and water are made. 

 

Write a balanced symbol equation for this reaction. 
 
 

[1] 

 

  (iii) Describe how dry sodium nitrate crystals can be made using this reaction.
  

[2] 

 

 

 

Total Marks for Question Set 8: 13  
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