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Practice Question Set For A-Level  

Subject : Chemistry 

Paper-1 Topic: Physical 1_Acids And Bases 

 

Name of the Student:______________________________________________ 

Max. Marks : 24 Marks    

Q1. 
Titration curves, labelled E, F, G and H, for combinations of different aqueous solutions of acids and 

bases are shown below. 

All solutions have concentrations of 0.1 mol dm−3. 

  

(a)     In this part of the question, write the appropriate letter in each box. 

From the curves E, F, G and H, choose the curve produced by the addition of 
  

(i) sodium hydroxide to 25 cm3 of ethanoic acid 

 

(1) 

  

(ii) ammonia to 25 cm3 hydrobromic acid 
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(1) 

  

(iii) hydrochloric acid to 25 cm3 of potassium hydroxide 

 

(1) 

(b)     The table shows information about some acid-base indicators. 
  

Indicator pH range 
Lower pH 

colour 
Higher pH colour 

pentamethoxy red 1.2−3.2 violet colourless 

naphthyl red 3.7−5.0 red yellow 

4−nitrophenol 5.6−7.0 colourless yellow 

cresol purple 7.6−9.2 yellow purple 

(i)      Which indicator in the table could be used for the titration that produces curve E but not 
for the titration that produces curve F? 

Tick (✓) one box. 

  

pentamethoxy red 

 

naphthyl red 

 

4−nitrophenol 

 

cresol purple 

 

(1) 

(ii)     Give the colour change at the end point of the titration that produces curve H when 

naphthyl red is used as the indicator. 

______________________________________________________________ 

(1) 

(iii)    A beaker contains 25 cm3 of a buffer solution at pH = 6.0 

Two drops of each of the four indicators in the table are added to this solution. 

State the colour of the mixture of indicators in this buffer solution. 

You should assume that the indicators do not react with each other. 

______________________________________________________________ 

(1) 

(Total 6 marks) 
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Q2. 
Water dissociates slightly according to the equation: 

H2O(I)      H+(aq)   +   OH−(aq) 

The ionic product of water, Kw, is given by the expression 

Kw = [H+][OH−] 

Kw varies with temperature as shown in the table. 
  

Temperature / °C Kw / mol2 dm−6 

25 1.00 × 10−14 

50 5.48 × 10−14 

(a)     Explain why the expression for Kw does not include the concentration of water. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(b)     Explain why the value of Kw increases as the temperature increases. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(c)     Calculate the pH of pure water at 50 °C. 
Give your answer to 2 decimal places. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

(3) 

(d)     Calculate the pH of 0.12 mol dm−3 aqueous NaOH at 50 °C. 
Give your answer to 2 decimal places. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(Total 10 marks) 
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Q3. 
The acid dissociation constant, Ka, for ethanoic acid is given by the expression 

Ka =  

The value of Ka for ethanoic acid is 1.74 × 10−5 mol dm−3 at 25 °C. 

(a)     A buffer solution is prepared using ethanoic acid and sodium ethanoate. In the buffer solution, 
the concentration of ethanoic acid is 0.186 mol dm−3 and the concentration of sodium 
ethanoate is 0.105 mol dm−3. 

Calculate the pH of this buffer solution. 
Give your answer to 2 decimal places. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(b)     In a different buffer solution, the concentration of ethanoic acid is 0.251 mol dm−3 and the 
concentration of sodium ethanoate is 0.140 mol dm−3. 

A sample of hydrochloric acid containing 0.015 mol of HCl is added to 1000 cm3 of this buffer 
solution. 

Calculate the pH of the buffer solution after the hydrochloric acid has been added. 
You should ignore any change in total volume. 
Give your answer to 2 decimal places. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(5) 

(Total 8 marks) 

  


