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Instructions to Candidates
You should have the following for this examination
-Answer Booklet, examination pass and student ID
This paper consists of FIVE questions. Attempt question ONE (Compulsory) and any other TWO questions.
Do not write on the question paper.
The modern periodic Table is attached as Appendix 1

Question ONE

(a) Write the noble core electronic configuration for each of the following elements and indicate which block of
elements they belong to:
(i) 5Cs (2 marks)

(i1) 53 Bi (2 marks)
(b) Using a relevant example in each case, explain the following:
(1) Acidity of group VI hydrides (3 marks)
(1i1) What happens to the size of an atom when one or more electrons are removed from the neutral atom? (2 marks)
(c) Give a reason for each of the following:

(1) Nitrogen and oxygen have approximately the same atomic size yet oxygen has a lower 1* ionization energy (IE) than
nitrogen (3 marks)
(i1)The conductivity of alkali metal cations in water increases down the group (3 marks)

(ii1) The second ionization energy for group I elements is approximately 10-14 times higher than their first ionization
energy while group II elements; the second ionization energy is only about 2 times higher than the first ionization
energy. (3 marks)

(d) Write appropriate chemical equations for each of the following:

(1) Reaction of aluminium sulfide with water. (2 marks)
(i1) Rapid decomposition of sodium azide in an air bag after a car accident. (2 marks)

(e) Briefly explain each of the following statements:
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(1) Nitrogen (N) has lower catenation compared to carbon (C) (2 marks)

(i1) Red phosphorus (P) is chemically less reactive compared to white P (2 marks)
(ii1) Oxygen exists as diatomic molecule (O,) whereas sulphur exists as polyatomic molecule (Ss) (2 marks)
(iv) Oxidizing ability of halogens follows the trend: Fo>>CL>Br>1, (2 marks)
Question TWO

Carbon is the first element in group IV of the periodic table with two allotropes graphite and diamond
(a) Draw the structure of diamond and graphite (5 marks)

(b) Using the structure drawn in (2a) above, explain why:

(1) Diamond is harder than graphite (3 marks)

(i1) Diamond is a poor electrical conductor while graphite is a good conductor of electricity (3 marks)

(c) State any TWO uses of diamond and graphite (4 marks)

Question THREE

(a)The first ionization energy of phosphorous is higher than that of sulphur while that of magnesium is lower than that of
aluminium. Briefly account for these observations (5 marks)

(b) Explain why all the halogens are coloured (4 marks)

(c) Discuss the diagonal relationship of boron with silicon (6 marks)

Question FOUR

(a) Explain why the first elements in each group exhibit considerable differences from the rest of the elements of the
same group (6 marks)
(b) Outline any FOUR properties of beryllium that make it differ from the rest of the alkaline earth metals (4 marks)

(c) (1) Explain the meaning of the term ‘catenation’ (1 mark)
(i1) Briefly discuss the main differences between the hydrides of carbon and silicon (4 marks)
Question FIVE

(a) Explain each of the following observations:

(1) In group 1V, carbon (1% row element) has a stronger tendency to catenation than its homologues, while in group VI,

sulphur (2™ row element) has a stronger tendency to catenation relative to the other group members. (5 marks)
(i1)) The O-O and O-F bonds are much weaker than S-S and S-F bonds, while O-H and O-C bonds are much stronger
than S-H and S-C bonds. (5 marks)

(b) Explain why the solubility products of the carbonates of Group II elements decrease, while those of the fluorides

increase down the series. (5 marks)

Appendix I
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e Modern Periodic Table e
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8547 | 8761 | BAGT | 9132 | 9291 | 504 | (98 | 101.1 | 10291 | 106.4 | 10787 | 11241 | 11482 | 11859 TS| 12760 | 12690 | 13109
oRD| WSr| LY | oZr| 4Nb Mol ., Tc| uRu| 4Rh| Pd| ,Ag| Cd| &In| S| ,,Sb| .Te| .l | Xe
T32.91 | 13733 | 13801 | 178.49 | 180,95 | VAR5 | 1862 | 1903 | 1924 | 19508 | 196.97 | 30059 | 20438 | 307.4 | 2 U | o) | (220
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Lanthanide Series | Ce| .Pr | Nd|.Pm|.Sm| Eu|.Gd| .Tb| .Dy| . Ho| .Er [,.Tm|.Yb| ,Lu
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Actinide Series | Th| Pa| .U |.Np| .Pu|.Am|.Cm| .Bk| ,.Cf| ,Es .,,Fm|w.Md wNo| .Lr
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