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INSTRUCTIONS TO CANDIDATES:

Answer all questions in section A and six questions in section B All questions must be answered in the spaces provided.

The periodic table, with relative atomic masses is attached at the end of the paper.

Mathematical table (3 figure table) are adequate or non programmable scientific electronic calculators may be used.

Illustrate your artuess with equations were applicable.

Molar gas constant,R = 8.314Jk-1 mol-1

Molar volume of gas at S.t.p is 22.4 litres.
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SECTION A (46 MARKS)

Answer all questions in this section.

1. An alkene, Q, diffuses through a porous partition in 120 seconds. Under similar conditions the same volume of oxygen diffuses in 112 seconds.
(a) Calculate the molar mass of Q.
(02marks)

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………………………………………………………….

(b) Determine the formula and write the structure of Q.
(02marks)

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………………………………………………………….

………………………………………………………..…………………………………………………

(c) Write the equation and mechanism for the reaction of Q and hydrogen chloride solution. (2½marks)

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

2. (a) State conditions for the reaction between aluminium oxide and sulphuric acid and write the equation
for the reaction that takes place (2½marks) Conditions

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

Equation

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

(b) The resultant solution in (a) was mixed with aqueous sodium carbonate solution.

State what would be observed and write equation for the reaction that takes place
(2½marks)

Observation

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

Equation

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………
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3. The following experimental results were obtained for the reaction
[image: image1.png]


  Products

	Experimental No.
	Initial concentration (mol l-1)
	Initial rate (mol l-1 s-1)

	
	
	
	

	
	A
	B
	

	
	
	
	

	1
	
	
	

	
	
	
	

	2
	
	
	

	
	
	
	

	3
	
	
	

	
	
	
	


(a)(i) Deduce the order of reaction with respect to:
(01mark each)

A:……………………………………………………………………………………………………

B: …………………………………………………………………………………………………...
(ii) Write the expression for the rate equation
(½marks)

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

(b) The rate of reaction under certain conditions of temperature and pressure is



.

Express the rate in terms of
when the following changes are made.



(½mark each)

(i)
The concentration of B is halved while the concentration of A remains unchanged.

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

(ii) The rate constant is doubled by increasing temperature, but keeping the concentrations of A and B unchanged.

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

(iii) If 90% of B is removed by precipitation without affecting concentration of A.

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

(c) Calculate the value of the rate constant and state its units
(02marks)

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………..…………………………………………………
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4. Complete the following reaction equations and write the IUPAC names of the main organic product
in each case.
(1½mark each)

v CH3

[image: image2.png]


Br

(a)


Name of product ……………………………………………………………………………

O


[image: image3.png]


C
H


(b)

Name of product ……………………………………………………………………………

	(c)(   )
	HCl
	

	
	
	

	Name of product ……………………………………………………………………………

	5.  (a) Write half equations(s) to show the action of hydrogen peroxide as;
	(01mark each)



(i) an oxidizing agent

………………………………………………………..…………………………………………………

………………………………………………………..…………………………………………………

(ii) a reducing agent

………………………………………………………..…………………………………………………

………………………………………………………..…………………………………………………

(b) State what is observed and in each case write equation of reaction that takes place when

hydrogen peroxide is added to the following mixtures;
(01½mark each)

(i) acidified Potassium chromate (vi) solution

Observation

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

Equation

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

(ii) Iron (ii) sulphate in dilute sulphuric acid

Observation

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………
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Equation

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

(c) Give one reason why hydrogen peroxide is not used in estimation of concentration of

	Iron (ii) ions in volumetric analysis.
	(01mark)

	………………………………………………………………………………...………………..………

	………………………………………………………..…………………………………………………

	6.  (a) Explain what is meant by the term first electron affinity.
	(01mark)

	………………………………………………………………………………...………………..………

	………………………………………………………..…………………………………………………

	………………………………………………………………………………...………………..………

	(b) State three factors that can affect electron affinity
	(1½marks)


………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

(c) The first electron affinities of some elements of period 3 are given in the table below

	Element
	Al
	Si
	
	P
	S
	

	
	
	
	
	
	
	

	First electron
	
	
	
	
	
	

	affinity (kJmol-1)
	
	
	
	
	
	

	(i)State the trend in variation of electron affinities
	
	(½marks)

	………………………………………………………………………………...………………..………

	………………………………………………………..…………………………………………………

	(ii)Explain your answer in (c)(i) above
	
	(02marks)


………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

7. (a) The enthalpies of some reactions are given below in
(i) C(s) + O2(g) [image: image4.png]


 CO2(g)

(iii) C6H5OH(s) + 7O2(g) [image: image5.png]


  6CO2(g) + 3H2O(l)

Calculate the standard enthalpy of formation of Phenol from its elements
(03marks)
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………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

(b) (i) From your answer in (a) state whether Phenol is a stable compound or not.
(½mark)

………………………………………………………………………………...………………..………

(ii) Give a reason for your answer in (b)(i) above
(01mark)

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

(c) Write equation(s) to show how Phenol can be synthesized from chloro benzene (1½marks)
………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………..…………………………………………………

	8.  Draw the structures and name the shape of each of the following species
	(05marks)

	
	
	
	

	
	Species
	Structure
	Shape



H2S

H2O

ICl2


9.  (a) Define the term “Steam distillation”
(01mark)

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………
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(b) At one atmosphere steam distillation of a certain liquid of relative molecular mass 114.5 takes place at 970C. If the vapour preassure of water at the same temperature is 0.68

atmospheres, calculate the composition of the distillate.
(03marks)

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

(c) State two advantages of steam distillation over fractional distillation
(01mark)

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

SECTION B (54MARKS)

Attempt any six questions in this section.

10. (a) Define the term Molar conductivity
(01mark)

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

(b) State three factors which can affect molar conductivity of an electrolyte.
(1½marks)

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

(c) The resistance of a 0.1M Potassium chloride solution in a conductance cell is 47.85
.

The resistance of a solution of 0.02M sodium nitrate in the same cell is 254
.

The conductivity of Potassium chloride solution is 1.29

Calculate the:

(i)
cell constant
(1½marks)

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

(ii)
molar conductivity of sodium nitrate
(02½marks)

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………
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………………………………………………………………………………...………………..………

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

(d) The graph below shows the variation of molar conductivity of a strong electrolyte with dilution.

[image: image6.png]


0


C

(
)

Dilution

Briefly explain the shape of the graph



(2½marks)

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

………………………………………………………………………………...………………..………

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

11. Write equations for the reactions which would take place and in each case, state what would be observed when:
(a) Ammonia solution is added dropwise until in excess to an equeous solution of Nickel (ii) sulphate.

(04marks)

Observation

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

Equation(s)

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

………………………………………………………………………………...………………..………
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(b) Excess concentrared hydrochloric acid is added to aqueous solution of Cobolt (ii) sulphate. (2½marks)
Observation

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

Equation

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

(c) Sodium carbonate solution is added dropwise until in excess to an aqueous solution of

Iron (iii) sulphate
(2½marks)

Observation

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

Equation

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

12. (a) State
(i)
the distribution law
(02marks)

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

(ii)
four conditions under which the law is valid
(02marks)

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

(b) 15g of a substance W was dissolved in water to make 500cm3 of solution. If the distribution coefficient of W between water and ether is 0.3. Calculate the mass of W extracted by shaking the 500cm3 of solution with

(i)
200cm3 of ether
(02marks)

……………………………………………………………………………...………………..…………

……………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………
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(ii)
Two successive portions of 100cm3 of ether
(03marks)

……………………………………………………………………………...………………..…………

……………………………………………………..…………………………………………………

………………………………………………………………………………...………………..…………

……………………………………………………..…………………………………………………

13. Complte the following equations and in each case write the mechanism for the reaction.

	(a)
	OH

	
	(03marks)



……………………………………………………………………………...………………..…………

……………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………


	(b)
	(
	)
	(aq)

	
	
	
	(03marks)



……………………………………………………………………………...………………..…………

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

(c)
(
)         [image: image7.png]


                          (03marks)

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………
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14. Carbon, silcon and lead are some of the elements in group (iv) of the periodic table.
(a) State three properties in which carbon differs from silcon and lead
(03marks)

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

(b) Write equations for the reactions of sodium hydroxide solution with

(i)
Carbon monoxide
(1½marks)

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

(ii)
Silcon dioxide
(1½marks)

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

(iii)
Lead (ii) oxide
(1½marks)

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

(c)  Write equation for the reaction between lead (iv) oxide and warm concentrated hydrochloric
acid.

(1½marks)

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

15. Methanoic acid (
0C) and water (
0C) are immiscible in all proportions. They form a

maximum boiling point mixture containing 78% methanoic acid which boiled at 1080C.

(a) Sketch a labelled boiling point composition diagram for mixtures of methanoic acid and water. (03marks)
Turn Over
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(b) Briefly describe

(i)
Why methanoic acid and water form a maximum boiling point mixture.
(04marks)

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

(ii) What happens when a mixture containing 30% methanoic acid is fractionally distilled

(02marks)

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

16. (a) What is meant by the term “common ion effect”



(01mark)

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

(b) Lead (ii) chloride is sparingly soluble in water. Write the :

(i)
Equation of solubility of lead (ii) chloride in water
(1½marks)

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

(ii)
Expression for the solubility product, KsP of lead (ii) chloride
(0½mark)

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

(c) The solubility of lead (ii) chloride is 2.0
mol3



at 2500C. Calculate the concentration of the

following ions in a saturated solution of lead (ii) chloride

(i)
Lead (ii) ions



(02marks)

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

(ii)
Chloride ions
(01mark)

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

(d) Calculate the concentration of a solution in of lead (ii) nitrate that should be added to the saturated solution in (c) in order to reduce the concentration of the chloride ions to athird of the original value. (03marks)
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………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

17. (a) Carbon monoxide reacts with steam according to the following equation
CO(g) + H2O(g)  [image: image8.png]


 CO2(g)+ H2(g)


(i) Write the expression for the equilibrium constant, KC .

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

(ii) Equal number of moles of carbonmonoxide and steam were made to react in one litre vessel.

When equilibrium was attained at 8500C, the vessel was found to contain 16.7% of

carbonmonoxide. Calculate the value of KC for the reaction.
(3½marks)

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

(b)  State giving reasons how the concentration of carbondioxide would be affected if at

equilibrium:

(i)
The temperature was reduced
(1½marks)

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

(ii)
The pressure was increased
(1½marks)

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

(iii)
An inert gas was added at constant temperature
(1½marks)

……………………………………………………..………..…………………………………………

………………………………………………………………………………...………………..………

………………………………………………………..…………………………………………………

………………………………………………………………………………...………………..………
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END


14


