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Question 1 [40 Marks] [Compulsory]
a) Differentiate between the strength of an acid/base and the pH/pOH [10]

b) An aqueous solution of KI has a freezing point of -1.95 °C and an osmotic pressure of
25.0 atm at 25.0 °C. Assuming that the KI completely dissociates in water, what is the

density of the solution given that the freezing point constant is 1.86 °C/molal?

[6]
c¢) Derive the Clapeyron Equation showing all important steps [6]
d) Write short notes on the following; |
(i) A transition : 131 |
(ii) van’t Hoff Factor 2]
(1ii) Raoult’s Law [3]

¢) Discuss your understanding of equilibrium for (i) chemical equilibrium, (i1) phase

equilibrium and (iii) Solubility [10]
Question 2 |20 Marks]
a) . Using a rough sketch, show the important components of a phase diagram. {5]

b) Tlustrate the schematic temperature dependence of the chemical potential with

temperature for the three phases of a chemical substance [5]

¢) Derive the vapor pressure of a pressurized liquid, with an aid of diagrams where

necessary [3]
d) Discuss the solubility of glucose in water [5
Question 3 [20 Marks]

a) Show your understanding of colligative properties by using 1 real life examples to

show the use of any two scenarios of your choice. [3] -

b) Write short notes on the following;

(i) Osmotic pressure ' [4] -
(ii) Boiling point elevation (4]
(iif) Vapour pressure lowering : (4]




c) At 286K, the osmotic pressure of a glucose solution is 9.97 atm. What is the freezing
point depression (the density of the solution is 1.12 g/mL) given that Ky = 1.86°C
kg/mol? (5]

Question 4 {20 Marks]
a) Derive the Gibbs energy of mixing of perfect gases [6}
b) What is meant by the auto-ionisation of water? [5]

¢) For the equilibrium of 500 mg of vitamin C in water (Mr = 176.826 g/mol) in 100 mL

of water, given that the ionisation constant of vitamin C is 8.0 * 107
(i) Calculate the percent ionisation at equilibrium [6}
(if) What would be the pH of the solution at equilibrium? i3]
Question 5 [20 Marks]

a) Using an example of your choice, demonstrate your understanding of the principle of

Le Chatelier [4]
bj Qualify the equation below; [5]

¢

AG = RT1 (__)

"\k
where Q is the reaction quotient and X the equilibrium constant. [5]
¢) Derive the Gibbs-Duhem equation [6]

The End
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