KIBAKWE SECONDARY SCHOOL
CHEMISTRY  

TIME: 3:00HOURS                             FORM V AND VI                                                   

INSTRUCTIONS
01. This examination consists of TEN (10) Questions in section A, B and C. 
02. Answer only FIVE (05) Questions by choosing at least ONE (01) Question from each section 
03. Each Question carries TWENTY (20) marks. 
04. Write your examination number on every page of your answer sheet. 
05. Fill the number of attempted question in the table below. 
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SECTION A
Answer at least ONE (01) Question from the section
Qn:1 
(a) Give the meaning and one example for each of the following chemistry term.
(i) Overlapping of atomic orbitals 
(ii) Lewis formula 
(iii) Pie () Bond 					(06 marks)   
(b) Given these chemical compounds CLF3 and SO2
(i) Identify their types of hybridization 
(ii) Draw their Geometrical shapes 
(iii) State their Geometrical names 			(08 marks)  
(c) (i) Explain any three necessary conditions for the formation of dative bonds?   (03 marks) 
(ii) Explain, why is the metallic bond of iron is stronger than that of the metallic bond of Aluminium? 
                                                                                                                                 (03 marks) 
Qn:2
(a) Give the meaning for each of these chemistry terms
(i) Osmotic pressure 
(ii) Vapour pressure  				(02 marks) 
(b) State Raoalt’s law and use a clearly labeled vapour pressure/temperature diagram to explain how the change in the vapour pressure of a solvent (caused by the solution of non – volatile solute) to relative to the simultaneous changes in the freezing point and boiling point. Indicate briefly how these changes depend on the concentration of the solute (05 marks) 
(c) The osmotic pressure of an aqueous solution containing 10g of BaCl2 (Barium chloride) per litre is found to be 3.2atm at 15⁰C. Calculate the degree of dissociation of Bacl2 in water 
(R = 0.0821 atmdm3k-1mol-1) (Ba = 56,  Cl = 35)  (04 marks) 
(d)  A boiling point of 0.95⁰C elevated when 3.76g of substance X dissolved in 50g of water. Calculate the molar mass of the solute given that Kb is 0.52⁰C m-1 (06 marks).

Qn:3 
(a) Give any two properties that differentiate fractional distillation from steam distillation  (04 marks) 
(b) State partition law 	(02 marks) 
(c) Akmaam and Bushra are each given a solution containing 10g of solute ‘A’ in 900cm3 of solvent ‘C’ and are asked to extract ‘A’ by using solvent ‘B’ Akmaam decided to extract ‘A’ by using the whole 900cm3 of solvent B in only one extraction. Bushra decided to extract A by using 450cm3 of solvent ‘B’ per extraction, she did two extractions the partition coefficient of solute A between solvent ‘B’ and ‘C’ is 8. Solute A is more soluble is solvent B. Find  
(i) The percentage of A left in solvent C after Akmaam’s experiment 
(ii) The percentage of A left in solvent C after Bushra’s experiment  
(iii) Give your comment from the answers above    (14 marks) 

Qn:4 
(a) The heat of combustion of methane, carbon and hydrogen are –891 KJ/mol, –394 KJ/mol and
 –284KJ/mol respectively. The heat of sublimation of carbon is 720KJ/mol and the heat of dissociation of hydrogen molecule is 431 KJ/mol. Calculate the C – H Bond energy in methane. 			(10 marks). 
(b) Use the following data below:- 
H2(g) + O2(g)    	H2O(l)  ,        –  68Kcal. 
CaO(s) + H2O(l)  	Ca(OH)2(l) ,   –  16 Kcal. 
Ca(s) + O2(g)              CaO(s) ,   –  152 Kcal. 
Calculate the enthalpy of formation of Ca (OH)2 (in Kcal)    (06 marks) 
(c) Distinguish between 
(i) Standard Enthalpy change of formation and Enthalpy change of formation. 
(ii) Standard Enthalpy change of dissolution and standard Enthalpy change of dissociation  (04 marks) 


SECTION B
Answer at least ONE (01) Question from this section
Qn:5 
(a) State Valence shell Electron Pair Repulsion (VSEPR) theory     (02 marks) 
(b) By referring to an appropriate theory, explain why? 
(i) The bond angle in water (H2O) is less than in sulphur dioxide (SO2). 
(ii) The molecules of carbondioxide (CO2) is linear shape while the molecules of sulphur dioxide (SO2) is bent shape. 
(iii) Ammonia (NH3) has exceptionally high solubility in water (H2O) (09 marks) 
(c) (i) Give one example of chemical compound for each polar compound and Non – polar 
     compound and describe four differences between them. 
(ii) Write two necessary factors for the formation of hydrogen bonding (05 marks) 
(d) From the following pairs of chemical substances which has a higher boiling point and give reason. 
(i) C2H6 and C2H5OH
(ii) N2 and AL                                      (04 marks) 

Qn:6
(a) Give any four differences between a positive and a negative non – ideal solution  (04 marks) 
(b) Equal moles (0.5mol) of Benzene (O6H6) and toluene (C7H8) were mixed to form an ideal solution. Calculate the mole fractions of Benzene and toluene in the second vapour. 
(P⁰C6H6 = 95Pa and P⁰C7H8 = 28Pa)    				(08 marks) 
(c) Ustadhi Bane took a pure sulphuri acid (H2SO4), he diluted more, which is an ideal solution or a non – ideal solution? Give reason (04 marks) 
(d) Write any two examples of solutions which are ideal solution and non – ideal solution. (04 marks) 

Qn:7 
(a) Derive ideal gas equation and identify each symbols and units 	(04 marks) 
(b) An electron is moving with speed of 4.5 x1015ms-1. Calculate
(i) The wavelength of an electron 
(ii) The frequency of an electron 
(iii) The energy of an electron 
(me = 9.11 x 10-31kg, h = 6.625 x 10-34Js)     (08 marks) 
(c) Describe the relation ship between 
(i) Amplitude and brightness 
(ii) Energy and wavelength                   (04 marks)      
(d) State 
(i) Gay – Lussac law of combining gases (the law of combining volume)
(ii) Heisenberg uncertainty principle (04 marks) 

SECTION C
Answer at least ONE (01) Question
Qn:8
(a) Give the possible products from the following reactions (balanced) 
(i) CH3CH = CH2 + H2SO4                 ⁰C
(ii) CH3CH = CH2  + KMnO4        cold
(iii) CaC2 + 2H2O 
(iv) CH ≡ CH + 2H2 
(v) CH4 + 2Cl2          light                                            (10marks)
(b) Write the structural formulars of the following chemical compounds 
(i) 1, 1 – dimethly cyclopentane 
(ii) 6 – ethyl – 3 – methyloctane 
(iii) non – 6– ere 
(iv) 2–chloro – 5 floro hept – 3 – yne 
(v) 2,3 – dimethly pent – 2 – ene 				(10 marks) 

Qn:9 
(a) Use appropriate chemical equations where necessary distinguish the following pairs of organic compounds. 
(i) But – 1 – yne and But – 2 – yne 
(ii) Ethene and Ethane 				(05 marks) 
(b) Alkanes do not exhibit geometrical isomerism but Alkenes do. Alkynes are unsaturated compounds, but like Alkanes they do not exhibit Geometrical isomerism. Briefly, explain the presence or absence of Geometrical isomerism in the hydro carbon mentioned above, is the absence of such isomerism in Alkanes/Alkynes due to the same reason in each case? Illustrate your answer with simple molecular structures 			(07 marks) 
(c) Explain briefly the differences between positive inductive effect and negative inductive with one example for each 					(04 marks) 
(d) Write reaction mechanisms and  balanced chemical equations of CH2 = CH – CH2 – CH3 with: 
(i) HBr
(ii) H2O, H+	
Write IUPAC names of above products			(04 marks) 

Qn:10 
(a) Hydrocarbon W (C8H14) on ozonolysis followed by reduction and hydrolysis gives Z molecules one is ethanol and another one is butan – 2, 3 – diol. 
(i) Write the structural formular of W 
(ii) What is the IUPAC name of W 
(b) The general chemical reactions for Etherification is closer similar to that of Neutralization. Give three differences between these two chemical reactions. 
(c) Describe general physical and chemical properties of Alkenes compounds. 
(d) Arrange the following compounds in the order of increasing acidity and give reason(s) for your arrangement 
O2N – C ≡ CH,   CH3 – C ≡ CH 
Cl – C ≡ CH ,   (CH3)2 – C ≡ CH 				(20  marks) 
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