In this question, give all pH values to 2 decimal places.
(a) (1) Write expressions for the ionic product of water, K, and for pH.
(i) At 318K, the value of K, is 4.02 x 10 *mol*dm ® and hence the pH of pure

water is 6.70
State why pure water is not acidic at 318 K.

(iii) Calculate the number of moles of sodium hydroxide in 2.00cm’ of 0.500 moldm >
aqueous sodium hydroxide.

(iv) Use the value of K, given above and your answer to part (a)(ii1) to calculate the
pH of the solution formed when 2.00 cm® of 0.500mol dm™ aqueous sodium
hydroxide are added to 998 cm” of pure water at 318 K.

(6 marks)
(b) At 298K, the acid diqssociation constant, K, for propanoic acid, CH;CH>COOH, has
the value 1.35 x 10 "moldm ~.

(i) Write an expression for K, for propanoic acid.



(i) Calculate the pH of 0.125 moldm ™~ aqueous propanoic acid at 298 K.

(4 marks)

(a) A sample of hydrochloric acid has a pH of 2.34
Write an expression for pH and calculate the concentration of this acid.
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(2 marks)
(b) A0.150moldm™ solution of a weak acid, HX, also has a pH of 2.34

(1) Write an expression for the acid dissociation constant, K, for the acid HX.
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(i11) Calculate the value of pK, for the acid HX. Give your answer to two decimal
places.
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(¢) A30.0cm’ sample of a 0.480 mol dm™ solution of potassium hydroxide was partially
neutralised by the addition of 18.0cm® of a 0.350moldm ™ solution of sulphuric acid.

(i) Calculate the initial number of moles of potassium hydroxide.

(1) Calculate the number of moles of sulphuric acid added.

(i11) Calculate the number of moles of potassium hydroxide remaining in excess in
the solution formed.

(iv) Calculate the concentration of hydroxide ions in the solution formed.

In this question, give all pH and pK, values to 2 decimal places.
(a) Hydrochloric acid is described as a strong Brensted-Lowry acid.

(i) State what is meant by the term Bronsted-Lowry acid.

(ii) State why hydrochloric acid is described as strong.
(2 marks)
(b) A sample of hydrochloric acid contains 7.05 x 10~ mol of hydrogen chloride in
50cm’ of solution.

(i) Calculate the concentration, in mol dm™, of this hydrochloric acid.



(1) Write an expression for the term pH.

(iii) Calculate the pH of this hydrochloric acid.

(iv) When water is added to this 50 cm’ sample of acid the pH increases. Calculate
the total volume of the solution when the pH becomes exactly 1.00

(6 marks)

(c) The value of the acid dissociation constant, K, for the weak acid HX is
6.10 x 10~ moldm™ at 25°C.

(i) Write an expression for the acid dissociation constant, K, for the acid HX.

(ii) Calculate the pH of a 0.255 mol dm™ solution of HX at 25 °C.

(4 marks)



(d) A given volume of a buffer solution contains 6.85 x 1072 mol of the weak acid HY and
2.98 x 10~ mol of the salt NaY. The pH of the buffer solution is 3.78

(i) Calculate the value of pKa for the acid HY at this temperature.

(i1) State and explain the effect on the pH of the buffer solution when a small amount
of hydrochloric acid is added.
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(7 marks)



When answering this question, assume that the temperature is 298 K and give all pH values
to 2 decimal places.

The acid dissociation constant, K, of propanoic acid, CH;CH>COOH, has the value
1.35 x 107 mol dm™.

[H*][CH3CH,COO ]
~ [CH3CH,COOH]

a

(a) Calculate the pH of a 0.550 moldm™ solution of propanoic acid.

(3 marks)

(b) A buffer solution is formed when 10.0 cm® of 0.230 moldm™ aqueous sodium
hydroxide are added to 30.0cm® of 0.550 mol dm™ aqueous propanoic acid.

(1) Calculate the number of moles of propanoic acid originally present.

(i1) Calculate the number of moles of sodium hydroxide added.

(iii) Hence, calculate the number of moles of propanoic acid present in the buffer
solution.

(iv) Hence, calculate the pH of the buffer solution.



(a) (i) Write an expression for the term pH.

(11) Calculate the concentration of hydrochloric acid which has a pH value of 0.36

(2 marks)
(b) The curve below shows how the pH changes when hydrochloric acid is added to an
aqueous solution of sodium carbonate.
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(1) Write an equation for the reaction which occurs before equivalence point A and
an equation for the reaction which occurs between equivalence points A and B.






