5.1.3 Exercise 3 - Buffer solutions

1. a) 
What is meant by the term "buffer solution"?

b) 
Calculate the pH of a solution of 0.10 moldm-3 propanoic acid (CH3CH2COOH). Ka of propanoic acid is 1.26 x 10-5 moldm-3.

c) 
Calculate the pH of a buffer solution which contains the weak monoprotic acid, propanoic acid (CH3CH2COOH), in concentration 0.1 moldm-3 and sodium propanoate in concentration 0.05 moldm-3. 

d) 
Give equations to show how the above solution fulfills its buffer function.

2. a) 
Calculate the pH of 0.12 moldm-3 ethanoic acid (Ka = 1.7 x 10-5 moldm-3).

b) 
Calculate the mass of sodium ethanoate (CH3COONa) which must be added to 
500 cm3 this solution to give a buffer solution of pH = 4.60.

3. Methanoic acid, HCOOH, has a Ka value of 1.58 x 10-4 moldm-3. What ratio of methanoic acid and sodium methanoate would give a buffer of pH = 4?

4. Calculate the pH of a buffer solution which is 0.1 moldm-3 with respect to HCN (Ka = 4.9 x 10-10 moldm-3) and 0.8 moldm-3 with respect to sodium cyanide.

5. 
a)
Explain why a buffer solution is made when sodium hydroxide 

is added to an excess of ethanoic acid (Ka = 1.7 x 10-5 moldm-3)

b)
Calculate the pH of a 500 cm3 solution of 0.250 moldm-3 ethanoic acid.

c)
Calculate the pH when 100 cm3 of 0.10 moldm-3 NaOH is added to this solution.

6.
a)
Calculate the pH of a 100 cm3 solution of methanoic acid, 
HCOOH, which has a molarity of 0.35 moldm-3 (Ka = 1.58 x 10-4 moldm-3)
b)
Calculate the mass of potassium hydroxide (KOH) that should 

be added to this solution to give a buffer with a pH of 4.

7.
Human blood is buffered by the presence of dissolved carbon dioxide, which creates carbonic acid (H2CO3, Ka = 4.3 x 10-7 moldm-3).

a) Calculate the pH of blood with a carbonic acid concentration of 0.1 moldm and a hydrogencarbonate ion concentration of 0.5 moldm-3
b) Calculate the ratio of carbonic acid to hydrogencarbonate ions required to give a solution with a pH of 7.40

c) Calculate the ratio of carbonic acid to hydrogencarbonate ions required to give a solution with a pH of 6.80

