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Answer all the questions.

. L. (a)(i) Draw the hydrologic cycle.

(n)Wntc three unique properties of water and bricfly cxplain their effects on life.
(35 marks)

{b)(i) Write down the mathematical expression for the Henry’s Law and identify the
terms in it,

{ii) It has been suggested that the atmospheric carbon dioxide may reach 600 ppmv
(0.060% by volume) with in a century. What would be the pH of rainwater in
equilibrium with 600 ppmv of COx(g)?

(Henry’s Law constant for CO, in water is 3.38x10~ rnol dm™ aim the vapour
pressure of water at 25°C is 0.0313 atm.; equlhbnum constant K; for:
CO; + H,0 ==H' + HCO; is 4.452107" mol dm™) (35 marks)

(c)(i) What do you mean by BOD (Biochemical Oxygen Demand) of a water body?
(ii) Show that 1.0 dm® of water saturated with oxygen at 25 °C is capable of
oxidizing 8.2 mg of organic matter. (Assume organic matier to be polymeric
carbohydrate, {CH,O}).
Partial pressure of O3 in dry air = 0.21 atm;
Henry’s Law constant for O, at 25 °C, K = 1.3 x 107 mol dm™ atm™.
(30 marks)

2.(a)(i) What do you mean by the ferm ‘productivity’ of a water body? Briefly explain how
it is related to water quality. (20 marks)

(b)(i) What do you understand by the term ‘alkalinity’ of a water sample?
(i) Give three major species that are responsible for the alkalinity in water.
(iii) Caleulate the alkalinity of a water sample if 7.65 cm® of 5.20x10°° mol dm™
HCl is required to titrate a 250.0 cm® sample to a methyl orange end point.
(30 marks)
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