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Instructions 
1. This paper consists of sections A and B with a total of ten (10) questions. 
2. Answer all questions from section A and two (02) questions from section B. 
3. Each question carries ten (10) marks in section A and fifteen (15) marks in section B. 
4. Mathematical tables and non-programmable calculators may be used. 
5. Cellular phones and any 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: 
· Gas constant, R = 8.31 J mol−1K−1 or 0.082 atm mol−1K−1 dm−3 
· GMV = 22.4 dm3 
· Standard temperature = 273 K 
· Standard pressure = 760 mm Hg = 1 atm = 1.0 × 10−5 N m−2 
· Atomic masses: H = 1, C = 12, O = 16, Na = 23, Cl = 35.5, Cr = 52, Ag = 108 
· Faraday’s constant, F = 96, 500 C mol−1 
· Avogadro’s number, NA = 6.022 × 1023 mol−1 

 

1. (a)  (i)  Define an azeotropic mixture and give two examples. 	(2 marks) 
(ii) Define Raoult’s law and state its application in the distillation of two-component liquid systems. (3 marks) 
(b) Explain the difference between ideal and non-ideal liquid mixtures, giving suitable examples.  (5 marks) 
(c) A mixture of benzene and toluene has a vapor pressure of 55.6 mmHg at a given temperature. Calcu- late the partial vapor pressure of benzene and toluene if the mole fraction of benzene is 0.4 and that of toluene is 0.6. Assume ideal behavior. (10 marks) 
2. (a) 	Define the order of a reaction and write the general expression for a first-order reaction. 	(2 marks) 
(b) (i) A decomposition reaction follows first-order kinetics. Given initial and final concentrations, deduce the formula to calculate the rate constant. (3 marks) 
	(ii) 	Sketch and explain the graph of concentration versus time for a first-order reaction. 	(3 marks) 
(c) The decomposition of a compound follows first-order kinetics with a rate constant k = 0.0025 s−1. Calculate: 
(i) The half-life of the reaction. 
(ii) The time required for 75% of the compound to decompose. 	(6 marks) 
(d) (i) 	Sketch an electrochemical cell for Zn and Cu electrodes, labeling all key components. 	(3 marks) 
(ii) Calculate the EMF of a Zn-Cu cell using standard electrode potentials. 	(3 marks) 
3. (a) 	Differentiate between the following: 
(i) Strong and weak acids using chemical equations. 	(2 marks) 
(ii) Solubility product and common ion effect. 	(2 marks) 
(b) (i) 	Write the expression for the solubility product constant (Ksp) for barium sulfate, BaSO4. 	(3 marks) 
(ii) Calculate the solubility of BaSO4 in water if Ksp = 1.1 × 10−10 mol2 dm−6. 	(6 marks) 
(iii) Explain why the addition of sodium sulfate to a solution of BaSO4 reduces its solubility. 	(4 marks) 
(iv) Derive the pH formula for a weak acid using Ka. 	(3 marks) 
4. (a) (i) 	Explain the extraction of iron from haematite in a blast furnace. 	(3 marks) 
	(ii) 	Write balanced chemical equations for reduction reactions in a blast furnace. 	(2 marks) 
(b) (i) 	Outline the steps involved in the extraction of aluminum from bauxite using the Hall-He´roult process. 	(3 marks) 
(ii) Explain the role of cryolite in the electrolytic extraction of aluminum. 	(2 marks) 
(iii) Explain why aluminum is extracted via electrolysis instead of carbon reduction. 	(2 marks) 
(c) (i) Sketch the periodic table of the first 25 elements and indicate alkali metals, transition elements, and noble gases. 	(4 marks) 
(ii) Identify two trends observed in Group 1 and Group 17 elements in the periodic table and explain the reasons behind each trend. 	(4 marks) 
5. (a) (i) 	Classify the given alcohols as primary, secondary, or tertiary: 
· Propan-1-ol 
· 2-Methylpropan-2-ol 
 

· Pentan-3-ol 	(3 marks) 
(ii) Write the IUPAC names for the following compounds: 
· CH3CH2OH 	(2 marks) 
· C6H5OH 	(2 marks) 
(b) (i) 	Describe the mechanism of esterification between ethanol and ethanoic acid. 	(5 marks) 
(c) (i) 	Differentiate between addition and condensation polymerization, giving one example for each. (2 marks) 
(ii) Sketch the structure of polyethene and explain its uses. 	(2 marks) 
(d) (i) 	State three unique properties of transition elements and explain their significance. 	(2 marks) 
(ii) Explain why transition metals exhibit variable oxidation states with an example. 	(2 marks) 
6. (a) (i) 	Write balanced chemical equations for the reaction of ethanoic acid with NaOH, Na2CO3, and 
	ethanol. 
	(6 marks) 

		(ii) 	Differentiate between aldehydes and ketones based on oxidation and structure. 
(b) Name and classify the amine functional groups in the following compounds: 
(i) CH3NH2 
(ii) (CH3)2NH 
	(4 marks) 

	(iii) (C6H5)NH2 
	(6 marks) 

	(c) Describe two industrial uses of carboxylic acid derivatives. 
	(4 marks) 
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