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Instructions

1. This paper consists of Six (6) questions.

2. Answer only Five (5) questions.

3. Each question carries equal marks (20 marks).

4. Non programable calculator may be used but can not be shared.

5. Write your Examination Number on every page of your answer booklet(s).

6. The following constant may be useful.

• Molar gas constant, R = 8.314JK−1mol−1 or 0.082atm mol−1K−1dm3

• 1Faraday= 96500Cmol−1

• GMV= 22.4dm3

• 1Litre= 1dm3 = 1000cm3

• Velocity of light,C = 3.0×108m/s

• Relative atomic masses:

Ar = 40, H = 1,O = 16, N = 14, Na = 23, K = 39

This paper consists of five printed pages
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1. (a) Figure 1 shows the boiling point diagram for a solution of hydrochloric acid.
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(i) What type of deviation from Raoult’s law does the solution show? state a
reason. (02 marks)

(ii) What composition would be produced if a solution of hydrochloric acid
were distilled? (03 marks)

(iii) Give four (4) characteristics of the type of deviation. (02 marks)

(iv) Is it always true that the vapour above a mixture of the two liquids that
does not obey Raoult’s law is richer in the more volatile liquid?

(03 marks)

(b) State four (4) limitations of the partition law (02 marks)

(c) Solute W distributes itself in water and ether at 300K. Concentration of solute
W in water and ether are 4.3g/dm3 and 6.8g/dm3 respectively.

(i) If degree of dissociation of W in water is 70%, find Kd between water and
ether. (04 marks)

(ii) If Kd between water and ether is 1.8, find degree of dissociation in ether.
(04 marks)

2. (a) Briefly explain the following:

(i) Half life (01 marks)

(ii) Rate constant (01 marks)
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(b) (i) If you were in-charge of a chemical company, briefly explain why you
would prefer a catalyst that works at room temperature rather than heating
the reactants to 200°C (02 marks)

(ii) A student wrote the following explanation of how a catalyst works; “when
ethene and hydrogen react to give ethane, the molecules of the two gases
must collide. Nickel catalysts the reaction. It does this by lowering the
activation energy of this collision reaction between the two molecules”.
Explain why a student does not really understand how catalysts works?

(04 marks)

(c) Here are some data for the reaction between hydrogen and iodine, making
hydrogen iodide. K is the rate constant.

Temperature/K 500 550 600 650 700

K/cm3mol−1s−1 6.81×10−4 2.64×10−2 0.56 7.31 66.67

(i) Plot a graph of lnK against
1
T

(Try to put the scale in multiple of 10−3)
(06 marks)

(ii) Measure the slope of the line. (03 marks)

(iii) Calculate the activation energy. (03 marks)

3. (a) (i) In the reaction between Sodium hydride and water.

H– 1
(aq) + H2O(l) OH– 1

(aq) + H2(g)

Is the water acting as Bronsted acid or is it a base? (03 marks)

(ii) Describe the reaction between ammonia molecules and hydrogen ions

NH3(aq) + H+
(aq) NH4

+
(aq) in terms of lewis acids and bases

(03 marks)

(b) The PH of a solution of methanoic acid and sodium methanoate was 4.6. What
was the ratio of [HCOOH(aq)] and [HCOO–

(aq)] in the solution? (04 marks)

(c) Briefly explain the following:

(i) Solubility. (02 marks)

(ii) Solubility product. (02 marks)
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(d) A solution was 0.1M in barium ions, Ba2+ and lead(II) ions, Pb2+. If it had
drops of sodium sulphate solution added to it, which solubility product would
be exceeded first, that of BaSO4 or PbSO4? Which of these substances would
be precipitated first?

Ksp(BaSO4) –– 1 × 10
– 10mol2dm– 6 and

Ksp(PbSO4) –– 1 × 10
– 8mol2dm– 6. (06 marks)

4. (a) With aid of chemical equations, explain how can you separate alumina from
bauxite ore associated with silica. (10 marks)

(b) Arrange the following elements in order of increasing ionization energy
F, O and S (02 marks)

(c) Which element has the largest ionization energy: O, S or Se? Give reason for
your choice. (02 marks)

(d) Which element has the largest electron affinity: Se, Cl or Br Give reason for
your choice (02 marks)

(e) Which species has the largest radius: O2 – , F and F– ? Give reason for your
choice. (02 marks)

(f) Briefly explain why the second ionization energy of magnesium is higher than
its first ionization energy. (02 marks)

5. (a) Explain the following phenomena:

(i) Alcohols have higher boiling points than alkylhalides or alkanes of
comperable molecular weight.

(ii) The boiling points of alcohols increases with an increase in the number
of hydroxyl groups.

(iii) Alcohols with a long carbon chain (carbon back-bone) become
immiscible with water. (03 marks)

(b) (i) By using a simple definition of oxidation, explain why we have called the
conversion of an alcohol into an aldehyde or ketone an oxidation reaction?

(01 marks)

(ii) If you were using PCl5 or SOCl2 to test for the presence of OH groups,
why must the chemicals and apparatus be dry? (01 marks)

(c) Using an example explain the meaning of the following:

(i) Copolymer. (01 marks)

(ii) Homopolymer. (01 marks)
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(d) (i) What are the properties of latex as natural rubber? (01 marks)

(ii) What is vulcanization of natural rubber? (01 marks)

(iii) What is the difference between latex and vulcanized rubber? (01 marks)

(e) Give the coordination number, IUPAC name and the name of the geometrical
shape of the following complex compounds:

(i) [FeSO4(NO)2COBrOH] (03 marks)

(ii) [NiCNH2OC2O4NH2SO3]4 – (03 marks)

(f) Give the reason(s) to explain why:

(i) Compounds of Zinc are white. (02 marks)

(ii) Copper(I) compounds are unlikely to be coloured. (02 marks)

6. (a) With an example explain the meaning of the following organic reactions:

(i) Aldo and keto condensation.

(ii) Clemmensen reduction

(iii) Cannizano reaction (06 marks)

(b) Suggest the ways of carrying out these conversions in not more than two (2)
steps:

(i) C6H5CH3 to C6H5COOH

(ii) C2H5Br to C2H5COOH

(iii) CH3C6H4I to CH3C6H5COOH (05 marks)

(c) Why do the melting points and boiling points of ethers suggest that they are
only slightly polar? (02 marks)

(d) Arrange the following:

(i) In order of increasing base strength C6H5NH2, C6H5N(CH3)2,
(C2H5)2NH and CH3NH2

(ii) In order of increasing solubility in water. C6H5NH2,(C2H5)2NH and
C2H5NH2 (04 marks)

(e) Give the structures represented by the letters A, B, C:

C2H5NO2
Fe/HCL A

NHO2 B H+

C. (03 marks)
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