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Section A

Answer each of the following:

(i)

(i)
(iif)

(iv)

When analysed a 5g sample of an unknown compound was
found to contain 3.475g carbon, 0.365g hydrogen and 1.169g
oxygen. What is its empirical formula? [7 Marks]

If its molecular mass is 138.14 amu what is its molecular formula

[3 Marks]
Write a chemical formula for each of the following:
€)) magnesium oxide
(b) Copper(Dnitrate
(c) potassium sulfate
(d)  Ammonium hydroxide [8 Marks]
Balance the following equation
CsH1404 + C3HgO = C1oH2204+ H,0O [7 Marks]

Answer each of the following:

(i)

(ii)

Explain the following equations (the explanation should include
the meaning of the symbols as well as the overall meaning)

(a) P1V1/T1 = P2V2/T2

(b) PV=nRT [8 Marks]

A research study is to be conducted using a 0.22g sample of
ammonia (NHs3). In advance of this work the following
information is required

€) Calculate its volume at STP. [7 Marks]
(b) Calculate its volume at 2.35 atm pressure and 59°C.
[7 Marks]
(c) How many hydrogen atoms are in the sample? .
[3 Marks]
Section B

Answer each of the following:

(i)

(ii)

(iii)

Write out the electronic configuration of the following species.
(a) Fluorine (b) Sulfur (c) Calcium (d) AP
[9 marks]

Discuss with reference to the electronic configurations above
what compound is likely to form when calcium and fluorine
react. [4 Marks]
Is the bonding in the following molecules covalent, ionic or polar
covalent? In each case explain your answer
(a) H20, (b) Bry, (C) CH,4

[12 Marks]



Answer each of the following:

0] Draw an energy diagram which shows the progress of a
exothermic reaction with a large activation energy. You should
also explain the terms in italics above. [5 Marks]

(i) Explain the effect of adding a catalyst to such a reaction

[3 Marks]

(i)  Write a balanced equation for the reaction of HCI and Mg(OH)s,.

[5 Marks]

(iv) 12 cm® of a 0.1 M solution of Mg(OH), are reacted with 22 cm?®
of a 0.3 M solution of HCI. Given this information calculate the

following:

@) How many moles of Mg(OH), and HCI were present in
the solutions? [4 Marks]

(b)  Which is the limiting reagent? [2 Marks]

(c) How much of the non limiting reagent is left at the end of
the reaction and what is its concentration? [6 Marks]

Section C

Answer each of the following:
0] Draw structural formulae showing all the atoms of both of the
following: (a) 1-chloro-2-methyloctane (b) 4-methylhexan-2-one.

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



6.

Answer each of the following:
0] What is the Keq for the reaction of carbon dioxide to give carbon
monoxide and oxygen shown below?

Heat + 2CO0; +— 2CO + 09

[5 Marks]
(i) Describe in your own words Le Chatelier’'s principle  [4 Marks]
(i)  Discuss the reaction in the context of Le Chatelier's principle

with respect to the following headings

Temperature
Catalysis
Pressure
Removal of product as it is formed

[16 Marks]

Section D

Write an essay which explains how the harmful radiation from the sun
is removed by the atmosphere before it reaches earth (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 global warming and the hydrogen economy (the
essay should discuss the chemistry of the subject and include
structures of the chemicals involved and their role etc). [25 marks]



