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You are advised to spend 45 minutes answering the questions in this booklet.

QUESTION ONE

The Lewis structure for hydrogen chloride, HCl, is  H  Cl
••

••

••••   or  H – Cl
••

••

••

Complete the table below by drawing a Lewis structure for each molecule.

Molecule Lewis structure

CO2

PH3

CH2Cl2

H2CO

F2O
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QUESTION TWO

(a) Given the Lewis structures in the table below:

 (i) name the shape of each molecule,

 (ii) draw a diagram to clearly illustrate the named shape.

(b) State whether the molecule is polar or non-polar.

Molecule and
Lewis Structure

(a)
Shape

(b)
Polar or Non−polar

H2O

H  O  H
••

••

••••

Name:

Diagram:

SO2

O   S  O
••

••••••• •
•• ••

• •

• •

Name:

Diagram:

CCl4

Cl

Cl C Cl

Cl

••

••

••••

• •

• •

••

••

••

••

•• ••

••••

••••

Name:

Diagram:

NCl3

Cl N Cl

Cl

••

••

••••

• •

• •

••

••

••

•• ••

••••

Name:

Diagram:
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(c) Explain why the molecules CCl4 and NCl3 are polar or non−polar (as you described on the 
previous page).

 (i) CCl4

  Explanation:

 (ii) NCl3

  Explanation:
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QUESTION THREE

Melting points of the chlorides of selected third-row elements are given in the table below.

Name of substance Formula Melting point (°C)

sodium chloride NaCl 801

magnesium chloride MgCl2 712

silicon chloride SiCl4 −68

sulfur dichloride SCl2 −80

(a) Describe the trend shown by the melting points of third-row chlorides in the table above.

(b) This trend in melting points is due to the type of bonding involved in each of the substances.
 For each of the substances below, describe the type of bonding that must be broken to melt 

the substance.

Name of substance Formula Melting point (°C) Type of bonding

sodium chloride NaCl 801

magnesium chloride MgCl2 712

silicon chloride SiCl4 −68

sulfur dichloride SCl2 −80
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QUESTION FOUR

Complete the following table by:

(a) stating the type of particle found in the solid substance as atoms, ions or molecules,

(b) specifying the attractive force that is broken when the solid substance melts,

(c) describing the attractive force existing between the particles of the solid as weak or strong.

Name of solid 
substance

(a)
Type of particle in 
solid – atoms, ions 

or molecules

(b)
Attractive force 

broken when 
solid melts

(c)
Attractive force 

between particles 
– weak or strong

sulfur
(S8)

copper
(Cu)

magnesium oxide
(MgO)

diamond
(C)
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QUESTION FIVE

Explain, in terms of structure AND bonding within each solid, why the solid has the property 
described.

Property Explanation in terms of structure and bonding within the solid

Solid magnesium 
chloride, MgCl2, is a poor 
conductor of electricity.  
However, when melted, 
magnesium chloride 
is a good electrical 
conductor.

Chlorine, Cl2, has a low 
melting point of –101°C.

A piece of zinc, Zn, can 
be easily re-shaped 
without breaking into 
smaller pieces.



9

Assessor’s
use only

QUESTION SIX

Carbon and silicon are both elements found in Group 14 of the periodic table.  Both elements show 
a combining power of +4 in forming oxides, with the respective formulae CO2 and SiO2.

Some properties of these oxides are as follows:

Oxide Melting point (°C) Conductivity of solid Hardness of solid

CO2 sublimes at –78 poor brittle

SiO2 1700 poor very hard

Discuss the structure and bonding within carbon dioxide and silicon dioxide, and relate these to the 
properties shown in the table above.
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Question
Number

Extra paper for continuation of answers if required.
Clearly number the question.

Question 
number
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