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Achievement Criteria

Achievement Achievement Achievement
with Merit with Excellence

Overall Level of Performance

For Assessor’s use only

Describe the bonding in simple
molecules and the nature of
various types of solids.

Link selected properties of
simple molecules and different
types of solids to their
structure.

Explain selected properties of
substances in terms of
structure and bonding.

For Supervisor’s use only
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You are advised to spend 45 minutes answering the questions in this booklet.

QUESTION ONE: Volcanic Eruptions

When volcanoes erupt, a number of gases may be released. These include sulfur dioxide (SO2),
carbon dioxide (CO2), hydrogen sulfide (H2S) and water vapour (H2O). At the surface, sulfur
dioxide may also oxidise to form sulfur trioxide (SO3).

Complete the table below by:

(a) drawing a Lewis structure (electron dot diagram) for EACH of the formulae

(b) naming the shape for CO2, H2S and SO3.

(a) (b)
Lewis structure Name of shape

SO2 bent or V-shaped

CO2

H2S

H2O bent or V-shaped

SO3

Formula of molecule
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(c) State whether EACH of the following molecules from the table on page 3 are polar or non-polar.
Explain your answers. (You may use Lewis diagrams in your explanation.)

CO2

H2S

Explanation:

(d) The shapes of SO2 and H2O molecules are both described as bent or V-shaped.
The molecules are drawn below, with approximate bond angles shown.

S O

O O H H

120∞ 109∞

Explain why the bond angles in these two molecules are different.

(e) Following an eruption, lakes and streams become more acidic due to SO2 dissolving in the
water and reacting with it.

Use the structure and bonding in H2O and SO2 to explain why SO2 is soluble in H2O.
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QUESTION TWO: Changing States

Complete the table below by:

(a) identifying the type of particle in EACH solid as atoms or ions or molecules

(b) naming the attractive force that is broken when EACH solid melts

(c) stating whether the relative melting point of EACH solid is high or low.

(a) (b) (c)
Type of particle Attractive force Relative

in solid – atoms or broken when melting point
ions or molecules solid melts – high or low

ice
(H2O)

silicon dioxide covalent
(SiO2) network

iron
(Fe)

potassium
chloride ionic

(KCl)

Name of solid Type of solid

molecular

metallic
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QUESTION THREE: Halogens and their Compounds

The elements in Group 17 of the periodic table are called halogens.

(a) (i) Complete the table below to show the states of the first four halogens at room
temperature (25∞C).

Melting point Boiling point
∞C ∞C

fluorine F2 –220 –188

chlorine Cl2 –101 –35

bromine Br2 –7 59

iodine I2 114 184 solid

(ii) Describe how the state of bromine at room temperature (25∞C) can be determined from
the data given.

(b) The table below shows three properties of iodine crystals (I2).

Explain, in terms of the structure and bonding within the solid, why the solid has EACH of
the properties stated.

Property Explanation in terms of structure and bonding within the solid

Iodine crystals will readily
sublime (change from a
solid to a gas) when heated
gently over a Bunsen
burner.

Iodine crystals are more
soluble in cyclohexane than
in water.

Iodine crystals do not
conduct electricity.

Name of halogen Formula State at 25∞C
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(c) Magnesium chloride (MgCl2) and sulfur dichloride (SCl2) are both chlorides of Row 3
elements.

Describe the type of bonding present in solid samples of EACH of these chlorides.
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QUESTION FOUR: Allotropes of Carbon

Diamond and graphite are allotropes of carbon. This means that they are both made only of carbon
atoms but the atoms are arranged differently, which results in different physical forms of the same
element.

Some uses of diamond and graphite are shown below.

Allotrope Use(s)

Diamond • Used to make saws to cut marble

Graphite • Used as a solid lubricant in machinery
• Used to make electrodes

Discuss the structure and bonding within diamond and graphite, and relate this to the uses
shown in the table above.
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Question
Number

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