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Section A

Answer each of the following:
0] 5-tert-butyl-benzene-1,3-diol was found to contain 72.3% C,
8.5% H the remainder being O. What is its empirical formula?
[7 Marks]

(i) If the molecular mass of the above compound is 166.2 amu
what is its molecular formula?

[3 Marks]
(i)  Write a chemical formula for each of the following:
(@  Calcium chloride
(b) Copper(ll)sulfate
(c) Sodium nitrate
(d)  Ammonium chloride [8 Marks]

(iv)  Balance the following equation, showing your reasoning.
CoH1206 + CoHgO = C15H2406+ H,0O [7 Marks]

Answer each of the following:
0] Write a brief explanation of
€) Boyle’s law
(b)  Why one mole of all gases occupies 22.4L at STP
[2x4 Marks]

(i) A 1.86 g sample of gas occupies 3.4 L at 0.56 atm pressure and

76°C
(@) calculate its volume at STP. [7 Marks]
(b)  What is its molecular mass? [7 Marks]

(©) Given the molecules of the gas contains at least one
carbon, identify the gas.
[3 Marks]

Section B

Answer each of the following:
0] Write out the electronic configuration of the following species.
(a) Silicon, (b) Potassium, (c) Oxygen, (d) Ca®".
[8 marks]
(i) Discuss, with reference to the electronic configurations above,
what compound is likely to form when potassium and oxygen
react. [4 Marks]

(i)  Explain the observation that water boils at 100°C whereas
methane which has a similar molecular mass boils at -164 °C
[7 Marks]
(iv)  Explain the shape of the following molecules
(a) CHg, (b) H2O [6 Marks]



Answer each of the following:

0] Explain the factors which can affect the rate of a reaction.
[6 Marks]
(i) Write a balanced equation for the reaction of H,SO, and
Mg(OH),. [4 Marks]

(i) 13 cm® of a 0.1 M solution of Mg(OH), are reacted with 24 cm?®
of a 0.3 M solution of H,SO,4. Given this information calculate
the following:

(&8  Which is the limiting reagent?

(b) How many moles of the excess reagent are left unreacted
at the end of the reaction?

(c) What is the concentration of the excess reagent at the
end of the reaction? [15 Marks]

Section C
Answer each of the following:

0] Draw structural formulae showing all the atoms of both of the
following: (a) 3-ethyldec-1-yne (b) 3 chloro-cyclohexene.

[8 marks]
(i) Name each molecule and indicate the functional group present
in the following molecules (a)-(f): [2x6 marks]
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(d) ®
(i)  Describe the structural features of amino acids and peptides
[5 marks]

Answer each of the following:
(@  What is the Kq for the synthesis of ammonia (Haber process)

ANH3(g) + 702(g) =+—  4NOy(g) + 6H;0 (g) (+ heat)
[5 Marks]
(b) Describe in your own words Le Chatelier’'s principle  [5 Marks]
(©) Discuss the Haber process in the context of Le Chatelier’s
principle with respect to the following headings

e Temperature

e Catalysis

e Pressure

e Removal of product as it is formed

[15 Marks]



Section D

Write an essay on the chemistry of the ozone layer (the essay should
discuss the chemistry of the subject and include structures of the
chemicals involved and their role etc) [25 marks]

Write an essay on greenhouse gases and global warming (the essay
should discuss the chemistry of the subject and include structures of
the chemicals involved and their role etc) [25 marks]



