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S6 CHEMISTRY

Exam 35
PAPER 2
DURATION: 2 HOUR 

For Marking guide contact and consultations: Dr. Bbosa Science 0776 802709. 

S6 TEST (Phase equilibrium)

INSTRUCTIONS: Answer all questions. Begin each question on a fresh page. 

1. (a) (i) State Raoult’s law 

(ii) Explain what is meant by ideal solution 

(b) The vapour pressures of methanol and ethanol at 20oC are 12.530 and 5.86Kpa respectively. If 20g of methanol give an ideal solution when mixed with 100g of ethanol

(i) the vapour pressure of the solution

(ii) the composition of the vapour 

2. (a) The boiling point of water is 100oC and that of ethanol is 80oC. A mixture of the two liquids when distilled gives a constant boiling mixture at 78.2oC containing 95.5% ethanol. 

(i) Draw a labelled diagram of boiling point against composition for the water, ethanol mixture. (Graph paper is provided)

Explain the shape of the curves in the diagram

(ii) Describe what would happen if a mixture containing less than 95.6% of ethanol is fractionally distilled. 

(b) (i) A solvent, Y os molecular mass 62 has a vapour pressure of 1.0 x 104 Nm–2 at 298K. 23.3g of non – volatile solute of mass 270 was added to 100g of Y at 298K. Calculate the vapour pressure of the solution

(ii) State and explain the effect of increasing the concentration of the solute on the boiling point of Y. 

3. (a) Define the term “Partition Coefficient” and State the conditions under which it is valid 

(b) 100cm3 of an aqueous solution containing 20g of W was shaken once with 50cm3 of ether. (The distribution coefficient Kd of W between ether and water is 4)

Calculate the mass of W when 

(i) 50cm3 of ether is used

(ii) 25cm3 of ether is used successively instead of 50cm3. 

(c)  State one application of partition of solutes. 

4. (a) When 4.90g of an organic compound, x containing carbon and hydrogen only was burnt in oxygen, 15.78g of carbon dioxide and 5.38g of water were formed. 

Calculate the empirical formula of x 

(b) X was steam distilled at 80oC and 760mm Hg and the distillate was found to contain 90.8% by mass of X. (The vapour pressure of water at 80oC is 240 mmHg)

(i) Explain what is meant by steam distillation

(ii) Calculate the formula mass of x and deduce the molecular formula of x.

(c) Explain why a mixture of water (boiling point 100oC) and benzene (boiling point 80oC) boils at 70oC at 1 atmosphere. 

5. (a) (i) What is meant by an eutetic mixture?

(ii) State two reasons why eutectic mixtures are not compounds.

(b)(i) What is meant by azeotropic mixture?

(c) Ethanol (b.p 78.5oC) and tetrachloromethane (b.p 76.8oC) were mixed and formed an azeotropic mixture of boilingpoint 65.0oC

(i) Draw a boiling point diagram for the ethanol-tetrachloromethane mixture

(ii) State what was observed when the two components were mixed and explain your answer. 
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