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Instructions 
1. This paper consists of four (4) printed pages. 
2. This paper consists of six (06) questions. 
3. Answer only five (5) questions. 
4. Non-programmable scientific calculators may be used. 
5. Cellular phones and other unauthorized materials are not allowed in the examination room. 
6. Write your Examination Number on every page of your answer sheet(s). 
7. Where necessary, the following constants may be used: 
· Atomic numbers: 
H = 1, Cl = 17, O = 8, P = 15, C = 6, S = 16 
· Planck’s constant, h = 6.63 × 10−34 Js 
· Avogadro’s number, NA = 6.02 × 1023 mol−1 
· Universal Gas constant, R = 8.314 Jmol−1K−1 or 0.0821 atm−1dm3 
· Standard pressure = 1.0132 × 105 Nm−2 
· Standard temperature = 273 K 

 
 
1. (a) With the aid of diagram and examples, describe two types of non-ideal solutions. 	(9 marks) 
(b) Benzene (C6H6) and naphthalene (C10H8) form an ideal solution over the entire range of compo- sition. The vapour pressure of pure benzene and naphthalene at 300K are 50.71 mmHg and 32.06 mmHg respectively. Calculate the mole fraction of benzene and naphthalene in vapour phase if 80g 
	of benzene is mixed with 100g of naphthalene. 	(5 marks) 
(c) 25 cm3 of a solution of butanedioic acid were titrated with aqueous sodium hydroxide of concentra- tion 0.1000 mol dm−3 using phenolphthalein as an indicator and 37.0 cm3 of the alkali were required. 100 cm3 of the same solution of butanedioic acid were shaken with 100 cm3 of ethoxy-ethane and allowed to come to equilibrium at room temperature. 25 cm3 of the aqueous layer now required 31.0 cm3 of the same aqueous sodium hydroxide using phenolphthalein as an indicator. Calculate the par- tition coefficient of butanedioic acid between water and ethoxy-ethane at room temperature. (6 marks) 
2. (a) (i) Define the term cathodic protection. 	(1 mark) 
	(ii) Rusting of iron is quicker in saline water than in ordinary water. Explain. 	(2 marks) 
(b) Complete and balance the following chemical reactions in acidic medium. 
	(i) MnO−(aq) + C2O2−(aq) −−−−−−−−→ 	(3 marks) 
	4 	4 
	(ii) Cr2O27− (aq) + Br−(aq) −−−−−−−−→ 	(3 marks) 
(c) One of the real examples of electrochemical cell is Daniel cell. The cell is represented by the fol- lowing cell diagram. Zn(s)/ Zn2+(aq) (0.3M)//Cu2+(aq)(0.5M)/Cu(s). Given that E0 = Zn2+/Zn = -0.76V and E0 = Cu2+/Cu = +0.34V. 
(i) Calculate the emf of the Daniel cell. 	(3 marks) 
(ii) If the concentration of electrolyte is the main factor of changing the emf of the cell. Explain how you will increase the emf of the cell. 	(2 marks) 
(d) At 130°C the molar conductivities at infinity of HNO3, KNO3 and CH3COOK are 4.34 × 10−2 m2Ω−1mol−1, 1.45 × 10−2 m2Ω−1mol−1 and 9.15 × 10−2 m2Ω−1mol−1 respectively. 
(i) Calculate molar conductivity of ethanoic acid CH3COOH at infinity dilution. 	(4 marks) 
(ii) Give and state the rule governing your calculations in (d)(i) above. 	(2 marks) 
3. (a) What is meant by the terms solubility and solubility product? 	(2 marks) 
(b) The solubility product for silver chromate (VI) and iron (III) hydroxide in the appropriate units are Ksp and Ksp respectively. 
(i) Write an expression for the solubility products of both these compounds and indicate the units in which the values are expressed. 	(2 marks) 
(ii) Calculate the solubility of silver chromate (VI) in water. 	(3 marks) 
(iii) Explain clearly whether or not the mixing of 20 cm3 aqueous silver nitrate of concentration 1.7 g dm−3 and 80 cm3 of aqueous potassium chromate (VI) of concentration 9.7 g dm−3 will result 
	in a precipitate of silver chromate (VI). 	(3 marks) 
(c) Classify the following species as Bronsted acids and/or bases. Explain by suitable equations the reasons for the selection made. S2−, HCO−3  and H2O. (4 marks) 
(d) For a weak acid HA, Ka = 1.0 × 10−6 mol dm−3. Given two solutions, one containing 0.1 mol dm−3 of HA and the other 0.1 mol dm−3 of sodium hydroxide, explain how you would make: 
(i) A solution with pH = 6. 	(3 marks) 
(ii) A solution with pH = 5. 	(3 marks) 
 
 
	Explain which of these solutions would constitute the best buffer solution. 	(2 marks) 
4. (a) Account for each of the followings: 
(i) Lead shows an “inert pair effect”. What do you understand by this statement? 	(2 marks) 
(ii) Whereas carbon forms a limitless number of stable hydrides, this tendency decreases rapidly with increase in atomic number down the group. What explanation can you offer for this.  (2 marks) 
(b) Suggest explanations for each of the following statements which refer to group IA; 
(i) On heating, lithium nitrate forms an oxide whereas the nitrates of the other metals in the group form nitrites. 	(2 marks) 
(ii) Lithium forms only one oxide, whereas the other alkali metals each form at least two oxides. (2 marks) 
(iii) Some of the compounds of lithium have a partially covalent character. 	(2 marks) 
(iv) Although the ions Na+, Mg2+ and Al3+ have the same electronic configuration, they have dif- 
ferent ionic radii. 	(2 marks) 
(c) Cobalt, copper, iron and manganese are d-block elements. 
(i) What is meant by the term ‘d-block element’? 	(2 marks) 
(ii) Write down the electronic configurations of Cu, Fe2+ and Mn2+. 	(2 marks) 
(iii) Explain in terms of their electronic configurations why Fe2+ ions are readily oxidized to Fe3+ ions, but Mn2+ ions are not readily oxidized to Mn3+ ions. (2 marks) 
(iv) How do you account for the existence of the +7 oxidation state for manganese? 	(2 marks) 
5. (a) Show how the following conversions may be achieved. Experimental details of the conversions are not required. 
(i) CH3CH2CH2CH2OH −−−−−−−−−−−−−→ CH3CH2CH2COOH 	(2 marks) 
(ii) CH3CH2OH −−−−−−−−−−−−−→ CH3CH2CHO 	(2 marks) 
(b) Illustrate the following name reactions by giving chemical equation in each case. 
(i) Clemensen reaction 	(2 marks) 
(ii) Cannizzaro’s reaction 	(2 marks) 
(c) Give the IUPAC names of the following compounds; 	(2 marks) 
(d) (i) Write the correct order of increasing basic nature for the following; NH3, (CH3)2NH and CH3NH2 (2 marks) 
	(ii) Write down another name for Aspirin. Give the IUPAC name for Aspirin. 	(2 marks) 
6. (a) Classify each of the following alcohols as primary and secondary alcohols and write the structures of their first oxidation products. 
(i) CH3CH2CH2CH2OH −−→ CH3CH2CH2COOH 
(ii) 
(b) Given a sample of ethanol as your only organic compound, describe how you would obtain a sample of ethyl ethanoate. 	(4 marks) 
(c) Write two reactions that show the acidic nature of phenol. Compare its acidity with that of ethanol. (5 marks) 
 
 
(d) Write the equations of the reactions which take place when propan-1-ol is treated with each of the following and hence give the IUPAC name of the major product formed in each case. 
(i) Excess HBr under reflux. 	(2 marks) 
(ii) A small amount of conc. H2SO4. 	(2 marks) 
(iii) Acidified KMnO4. 	(2 marks) 
(iv) Ethanoic acid in the presence of conc. H2SO4. 	(2 marks) 
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