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INSTRUCTIONS

Answer any three questions in Section A and only two in Section B
Begin each question on a fresh page

The periodic table, with related atomic masses, is supplied at the end of the paper.

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

Illustrate your answers with equations where applicable.

Molar gas constant, R

= 8.32 Jk-1mol-1.

Molar volume of gas at s.t.p
= 22.4 liters.

Standard temperature

 = 273k.

Standard pressure 

= 101325 Nm-2.

SECTION A
1. Show by means of equations how the following conversions can be carried out. In each case give the reagent(s) and state the condition(s) for the reaction.
a) CH3CH2CH


to 
CH3COCH3




(4marks)


b) 



to 






(3 ½ marks)

c) CH3CH2CH2OH

to 
CH3CHO




(4marks)


d) 



to 






(4marks)

e) CH3CHO 


to 
CH3CONH2




(2marks)


f) 



to 






( 2 ½ marks)

a.) Define the terms;

(i)
 electrolytic conductivity

(ii)
molar conductivity

Write down the relationship between the above two terms.

b.) 
How does electrolytic conductivity and molar conductivity vary with dilution? Give reasons.

c.) 
At 250C the electrolytic conductivities of a 1.0M and a 0.1M solution of an electrolyte are 0.111(-1 and 0.0129(cm-1 .

(i)
Calculate the molar conductivity of the electrolyte at each concentration.

(ii)
Deduce whether the electrolyte is weak or strong, giving reasons.

d.)
By plotting graph of molar conductivity against the square root of the molar concentration. Determine the molar conductivity at infinite dilution of lithium chloride, from the following data measured at 250C.
	Molar concentration (Mol1-1)
	0.05
	0.01
	0.005
	0.001
	0.0005

	Molar conductivity (cm2Mol-1(-1
	100.1
	101.3
	109.4
	112.4
	113.2




e)
The molar conductivity of a weak mono-basic organic acid at infinite dilution is 386cm2mol-1(-1 and the acidity constant Ka, is 1.34 x 10-5mol1-1. Calculate the molar conductivity of a 0.05M acid solution, all measurements being at 250C.

3.a)
Cromium is considered a typical transition element. Give three characteristics which make chromium a typical transition element.


(3marks)
b.)(i)
Briefly explain what you understand by the term: co-ordination number.












(1mark)

(ii)
Consider the following two compounds. (A) CrCL3 .6NH3 and (B) CrCl3 .3NH3. In each case the co-ordination number of chromium is the same. What is the coordination of chromium in each compound?

The following observations are made when both A and B are dissolved in water.

	A
	B

	The solution conducts electricity 
	Solution is non-conducting

	Solution forms a precipitate with Ag+
	Solution does not form precipitate with Ag+

	Freezing point experiments show that the solution contains four moles of particles
	Freezing point experiments show that the solution contains 1 mole of particles


iii) Explain al the observations above and indicate the type of bonding in A and in B.











(4marks)

c.)(i)
 Aqueous ammonia was added drop by drop to a solution of chromium (III) nitrate until in excess. State what was observed and write equations for all the observations.








(3marks)

(ii)
A small amount of CrO3 was dissolved in water. An acid solution resulted. To this solution, sodium hydroxide was added drop by drop until the colour just turned yellow. Name the yellow product. What is the oxidation state of chromium in this compound?

The yellow solution was acidified again. State what was observed and write the equation for the reaction.






(3marks)

d.)
How is Cr2+ prepared? What precautions do you take?

(1mark)

e.)
A 0.05M solution of chromium (III) nitrate was made. Calculate the pH of this solution assuming Ka for hexaquochromium (III) ion, Cr(H2O)63+ is 2 x 10-3 and that the acidity is due to the first dissociation.




(4marks)

4.a)
Explain what is meant by;

(i)
 activated complex

(ii)
molecularity and

(iii)
order of reaction.







(6marks)

b.)
The following results were obtained in an investigation of the decomposition of dinitrogen pentoxide at 450C.
	Time, t/min
	0
	10
	20
	30
	40
	50
	60
	70

	[N2O5] x 104 mol 1-1
	176
	124
	93
	71
	53
	39
	29
	22


Determine graphically;

(i)
the rate of reaction at times t=15, 35 and 50min.

(ii)
the order of the reaction

(iii)
 the rate constant for the reaction




(8 ½ marks)

c.)(i)
Write an equation for the reaction between bromopropane and ethanoic sodium hydroxide solution and state the condition for the reaction.
(1 ½ marks)

(ii)
If the overall reaction is bimolecular, draw a fully labeled diagram of energy against reaction path for the reaction.




(3marks)

(iii)
 Write the rate equation for the reaction.




(1mark)

SECTION B:
Answer any two questions in this section.

5. a)
Draw the structure of each of the following compounds and name the functional group present in each.

(i)
 Methylpropanoate

(ii)
 phenylethene

b.) 
Write an equation indicating a�����.. 

6. a) Explain each of the following observations;

(i)
 When pure hydrogen, chloride is analysed in a mass spectrometer, peaks corresponding to molecular ions with masses 36, 37, 38 and 39 are obtained.












(3marks)

(ii)
Iodine is more soluble in aqueous potassium iodide than in water. 
(4marks)

(iii)
Chromium (III) sulphate dissolves in water to form a solution whose pH is less than seven.









(4marks)

(iv)
 The ionic radii of chloride (Cl) and bromide(Br) ions are 
1.81 x 10-8 and 1.95x 10-8 respectively. However, their molar conductivities at infinite dilution at 250C are 0.763 x 10-2 and 0.781 x 10-2(-1cm2 mol-1 respectively.

b.)
 To a dilute solution of chromium (III) sulphate was added dilute aqueous sodium hydroxide drop wise until in excess followed by 3 drops of hydrogen peroxide and the mixture warmed.

(i)
Explain the reaction that took place.




(3marks)

(ii)
If the warmed solution was cooled and lead(II) nitrate solution added, state what was observed and write the equation for the reaction.

(2marks)

7. a) Describe briefly how chlorine is manufactures on a large scale.
(3marks)

b.) 
Describe an experiment you would carry out to determine the percentage of chlorine in �Jik� commercial bleach. Include treatment of results.
(8marks)

c.) 
The solubility product of silver chloride at 250C is 1.8 x 10-10 moldm6 , calculate the solubility of silver chloride in moldm-3 in.
i) water at 250C


ii) 0.1M NaCl solution.


(4marks)

d.) Potassium chromate can be used as an indicator for titration involving chloride solution and silver nitrate solution. The end point determined when a red precipitate of silver chromate is formed. (Ksp Ag2CrO4 = 2.5 x 10-12)

Explain why silver chromate is not precipitated until the end point is reached.












(2marks)

e)
 Study the diagram below and explain the portion AB and BC of the curve.












(3marks)



8.a)
 Explain what is meant by each of the following terms;

(i)
electron affinity

(ii)
bond energy

(iii)
 lattice energy







(6marks)

b.) Given the following data 

Ca(s)



Ca(g)


ΔH1
=
+176.6 KJ mol-1
Ca(g) 



Ca+(g) + e

ΔH2
=
+585.7 KJ mol-1
Ca+(g)


Ca2+ + e

ΔH3
=
+1147KJ mol-1
Cl2(g)



2Cl(g)


ΔH4
=
+241.8KJ mol-1
Cl(g)-e


Cl(g)


ΔH5
=
-379.5KJ mol-1
Ca2+(g) + 2Cl-(g)

CaCl2(s)

ΔH6 
=
-2233KJ mol-1
Ca+(g) + Cl-(g)

CaCl(s) 

ΔH7
=
-711.2 mol-1
c.)
Explain why: 
(i)
 energy ΔH7 is less than ΔH6






(2marks)

(ii)
 Energy ΔH3 is greater than ΔH2





(2marks)

(iii)
 Draw the energy level diagrams for the formation of CaCl and CaCl2 and in each case use it to calculate the heat of formation of the calcium salt. (7marks)

(iv) 
From your answers in (iii) state which calcium salt is more stable. Explain your answer.








(2marks)

(v)
What is the most important energy term which favoured the formation of the stable calcium salt?







(1mark)

END
NH2





NHCl2CH3





I





SO3H





OH





Solubility of PbCl2(mol dm-3)





[Cl-] mol. Dm-3
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