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Answer ALL questions in the spaces provided.

1. Magnesium burns in oxygen to form magnesium oxide, MgO.

(a) Write the equation for the reaction.

.......................................................................................................................................
(1)

(b) Draw a dot and cross diagram of magnesium oxide.  Show all the electrons.

(2)

(c) Describe the bonding in magnesium.  Explain why it is a good conductor of
electricity.

.......................................................................................................................................

.......................................................................................................................................

.......................................................................................................................................

.......................................................................................................................................

.......................................................................................................................................

.......................................................................................................................................

.......................................................................................................................................

.......................................................................................................................................
(3)
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2. (a) Complete the following table.

(3)

(b) (i) Write the equation for the reaction between concentrated sulphuric acid and solid
potassium chloride, KCl.

................................................................................................................................
(1)

(ii) When potassium bromide, KBr, reacts with concentrated sulphuric acid, bromine
and sulphur dioxide are produced.

Give the oxidation numbers of bromine and sulphur in the reactants and
products.  Hence identify the oxidising agent, giving a reason for your choice.

KBr ................. H2SO4 .................

Br2 ................. SO2 .................

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................
(4)
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chlorine

bromine

iodine
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3. (a) Complete the electronic configuration for calcium, Ca.

1s2 .................................................................................................................................
(1)

(b) (i) Define the term first ionisation energy.

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................
(3)

(ii) Explain why the first ionisation energy of calcium is lower than that of
magnesium.

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................
(3)

(c) A sample of magnesium contains three isotopes of mass numbers 24, 25 and 26.

(i) In terms of sub-atomic particles, state ONE similarity and ONE difference
between these isotopes.

Similarity ...............................................................................................................

................................................................................................................................

Difference ..............................................................................................................

................................................................................................................................
(2)
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(ii) The following data were obtained from the mass spectrum of this sample of
magnesium.

Peak at m/e %

24.0 78.6

25.0 10.1

26.0 11.3

Calculate the relative atomic mass of this sample of magnesium.  Give your
answer to 3 significant figures.

(2)
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4. (a) Sodium and chlorine react together in a redox reaction to form sodium chloride,
NaCl.

(i) Write the half equation for

the oxidation of sodium, Na

................................................................................................................................

the reduction of chlorine, Cl2.

................................................................................................................................
(2)

(ii) Write the equation for the reaction of sodium with chlorine.

................................................................................................................................
(1)

(b) (i) State the type of bonding in sodium chloride.

................................................................................................................................
(1)

(ii) Draw a diagram to show the three-dimensional arrangement of the particles in
sodium chloride.

(2)
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(c) Boron trichloride, BCl3, is a compound whose molecules contain covalent bonds.

(i) Define the term covalent bond.

................................................................................................................................

................................................................................................................................

................................................................................................................................
(1)

(ii) Explain why the melting temperature of boron trichloride is much lower than that
of sodium chloride.

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................
(4)
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5. (a) Potassium reacts vigorously with water.

(i) Write an equation for the reaction, including state symbols.

................................................................................................................................
(2)

(ii) State TWO observations you could make during this reaction.

Observation 1 .........................................................................................................

Observation 2 .........................................................................................................
(2)

(b) (i) Potassium superoxide contains 54.9 % potassium by mass.
Show that the empirical formula of this compound is KO2.

(3)

(ii) Give the oxidation number of oxygen in the compound KO2.

................................................................................................................................
(1)
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(c) Which of potassium nitrate or lithium nitrate has the higher thermal stability?
Explain your answer.

.......................................................................................................................................

.......................................................................................................................................

.......................................................................................................................................

.......................................................................................................................................

.......................................................................................................................................

.......................................................................................................................................

.......................................................................................................................................
(3)
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6. Silicon reacts with chlorine to produce silicon tetrachloride, as shown in the following
equation

Si(s) + 2Cl2(g) → SiCl4(l)

(a) (i) Calculate the mass of silicon tetrachloride obtained from 10.0 g of silicon.

(3)

(ii) Calculate the minimum volume of chlorine that would be required to react
completely with 10.0 g of silicon.

[1 mol of gas occupies 24.0 dm3 under the conditions of the experiment]

(2)
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(b) Draw a silicon tetrachloride molecule, SiCl4, showing its three-dimensional shape.
Name the shape and state the bond angle.  Explain why the molecule has this shape.

Diagram

Name of shape ..............................................................................................................

Bond angle ..............................................

Explanation of shape

.......................................................................................................................................

.......................................................................................................................................

.......................................................................................................................................

.......................................................................................................................................
(5)

(c) (i) Why are silicon-chlorine bonds polar?

................................................................................................................................

................................................................................................................................
(1)

(ii) Explain why the silicon tetrachloride molecule has no permanent dipole.

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................
(2)

TOTAL FOR PAPER: 60 MARKS
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