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SECTION A: COMPULSORY

QUESTION ONE
a) Define the following
1. Metallic radius (1 mark)
ii. Electropositivity (1 mark)
b) Write the electronic configuration of the following elements and indicate which block of

d)

e)

elements they belong to

i. 2Mg (2 marks)
ii. 3Se (2 marks)
iii.  ®Rn (2 marks)

Using a relevant example, briefly explain

1. The importance of studying the chemistry of s and p block elements (2 marks)
ii. Thermal and electrical conductivities across a period (3 marks)
iii. What happens to the size of an atom when one or more electrons are added to the
neutral atom? (3 marks)

State and explain the general trend as observed in the periodic table for the following

1. Atomic sizes across the period (3 marks)
ii. Atomic sizes down a particular group (3 marks)
1il. Ionization energies across a particular period (3 marks)

Give a reason for the following:

i. Nitrogen and oxygen have approximately the same atomic size yet oxygen has a
lower 1% ionization energy (IE) than nitrogen (3 marks)
1i. The second ionization energy for group 1 elements is approximately 10 -14 times

higher than their first ionization energy while group 2 elements; the second
ionization energy is only about 2 times higher than the first ionization energy.

(2 marks)
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SECTION B: ANSWER ANY TWO (2) QUESTIONS

QUESTION TWO
a) Define the term catenation as used in inorganic chemistry (2 marks)
b) List and briefly explain four(4) factors that influence ionization energies of atoms
(8 marks)
c) Complete and balance the following reactions
1. SiCl4 + H,O > A+B (2 marks)
il. Cu + HNO;3 . A+B+C (3 marks)
d) Briefly discuss the anomalous behavior of lithium compared to other group two metals
(5 marks)
QUESTION THREE
a) Diamond, graphite and silicon dioxide are all examples of giant covalent structures.
1. What does the word giant mean in this context? (2 marks)
ii. Draw a diagram or diagrams to show the arrangement of carbon atoms in a
graphite crystal. (2 marks)
b) Answer the following questions by referring to the diagrams you have drawn in question
3 (a).
i. Explain why diamond is very hard, whereas graphite is so soft that it can be used
in pencils or as a lubricant. (3 marks)
1. Explain why graphite is less dense than diamond. (3 marks)
ii.  Explain why, although graphite is very much softer than diamond, both
substances have very high melting points. (3 marks)
iv.  Explain why graphite conducts electricity whereas diamond doesn't. (3 marks)
c) Briefly explain the extraction process of sodium (4 marks)
QUESTION FOUR
a) Briefly explain for the following statements
i. PH3 has lower boiling point than NH3 (2 marks)
1. Though nitrogen exhibits +5 oxidation state, it does not form pentahalide
(2 marks)
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b) Explain how the following processes can be carried out

i. Laboratory preparation of oxygen (3 marks)
ii. Industrial production of sulphuric acid (3 marks)
c) Complete the following reactions
(1) MgzN2 + H0 - A+B (2 marks)
(i) Ba+ HCI __ A+B (2 marks)
d) Kejali was given three samples labeled A, B and C containing group 16 elements. He

burnt them in air and made the following observations. Sample A formed gas (D),
Sample B formed solid (E) at room temperature while Sample C formed an ionic

crystalline solid (F).

1. Identify the element(s) present in samples A, B and C (3 marks)
1i. What are the possible combustion products labeled D, E and F (3 marks)
QUESTION FIVE
a) Briefly explain the following statements
1. Nitrogen (N) has low catenation compared to carbon (C) (2 marks)
ii. Red phosphorus (P) is chemically less reactive compare with White P. (2 marks)

.  Oxygen exists as diatomic molecule (O2) whereas sulphur exists as polyatomic
molecule (Sg) (2 marks)

iv.  During dilution of sulphuric acid it must be added to water but water should not

be added to acid. (2 marks)

V. Oxidizing ability of halogens follows this trend; F2>Cl>>Br>1b (2 marks)

b) Compare the chemistry of oxygen and its heavier congeners in terms of hydrides and
halides. (10 marks)
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