C. Y. Yeung (AL Chemistry)

F7 Revision Exercise (Acid-Base Equilibria 2)
Name: _________________
Class: ________ (   )

Date: __________

1.
Account for the difference in Ka values given in the following reversible reactions:

H2SO4(aq) + H2O(l)          H3O+(aq)  +  HSO4-(aq)

Ka = 7.94(102 mol dm-3

HSO4-(aq) + H2O(l)          H3O+(aq)  +  SO42-(aq)

Ka = 0.10 mol dm-3
2.
Explain why citrus fruit, which contains citric acid, taste less sour when their temperature decreased from 300C to 50C.
3.
Explain why the pH of pure water is less than 7.0 at 323K.
4.
A solution is formed by mixing equal volumes of 0.20M ethanoic acid and 0.20M sodium ethanoate solutions.

(a)
Identify all Bronsted acids and all Bronsted bases in the solution.

(b)
Calculate the concentration of each chemical species, excluding H2O, present in the 
solution at 298K.  (Ka of ethanoic acid at 298K = 1.76(10-5 mol dm-3)
5.
An acid-base indicator, Hln, is a weak acid with dissociation constant Ka.




Hln(aq)  +  H2O(l) 

  H3O+(aq)  +  ln-(aq)




yellow





    blue

Given that Ka of Hln is 1.00(10-4 mol dm-3, deduce the colour of a solution containing the indicator:

(a)
at pH 3.90


(b)
at pH 10.0
6.
A buffer solution was prepared by adding 15.0g ethanoic acid and 20.0g sodium ethanoate solution to sufficient amount of deionized water to become 1.0dm3 at 298K.

(Ka of ethanoic acid at 298K = 1.85(10-5 mol dm-3)


(a)
Calculate the pH of the buffer solution.

(b)
Calculate the pH of the resulting solution after the addition of 0.01 mol hydrochloric 
acid to the buffer solution. (Assuming that the volume of buffer solution does not 
change.)

(c)
Calculate the pH of the resulting solution after the addition of 0.01 mol sodium 
hydroxide solid to the buffer solution. (Assuming that the volume of buffer solution 
does not change.)
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