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Describe the properties and
preparation of, and state the
importance of, selected non-
metals and their compounds.

Explain the properties,
preparation and importance
of selected non-metals and
their compounds.

Analyse the properties and
preparation of selected non-
metals and their compounds,
and evaluate their importance.
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You are advised to spend 50 minutes answering the questions in this booklet.

QUESTION ONE: Sulfur and its Compounds

Part A: Sulfur

(a) Sulfur is a by-product when natural gas is purified.

Name the compound in natural gas that is the source of this sulfur.

(b) Name and describe TWO allotropes of sulfur.

(1) Name:

Description:

(2) Name:

Description:
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Part B: Sulfuric acid

In New Zealand, sulfuric acid is made from sulfur by the contact process, summarised in the
diagram below.

(a) Name or give the formula of:

(i) Gas A:

(ii) Gas B:

(b) (i) Write an equation to describe the reaction occuring at Step I of the process.

(ii) Describe the conditions required for Step II and explain why these conditions are
necessary.

Sulfur Gas A Gas B
Step I Step II

Step III
The gas is dissolved in concentrated sulfuric
acid to form a thick, fuming liquid called oleum.
This is then mixed carefully with water.

Sulfuric acid
H2SO4
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(c) Containers and tankers of sulfuric acid display
the warning sign at right.

What property of sulfuric acid makes this warning sign necessary?

(d) Explain why concentrated sulfuric acid can be stored in steel tanks but dilute sulfuric acid
cannot.

Part C: Superphosphate

Sulfuric acid is used to convert rock phosphate (calcium phosphate) into superphosphate, which is
widely used as a fertiliser on New Zealand farms.

Explain why rock phosphate has to be converted to superphosphate before it is useful as a
fertiliser.
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QUESTION TWO: Nitrogen and its Compounds

Part A: Nitrogen dioxide

Nitrogen dioxide gas is prepared in the laboratory by adding copper metal to concentrated nitric
acid.

(a) Describe THREE observations you would make for this reaction.

(1)

(2)

(3)

(b) Why must this reaction be carried out in a fume cupboard?

(c) Complete and balance the chemical equation for the reaction between copper metal and
concentrated nitric acid.

Cu          +          HNO3     ÆÆÆÆÆ



6

Assessor’s
use only

Part B: Nelson’s pollution problems

Nelson is a small city surrounded by hills. It has a stable temperature inversion that traps ground-level air
and allows air pollutant levels to build up.

Monitoring equipment measures the air pollution levels in Nelson. Figure 1 below shows the readings
taken between 28 July 2002 and 11 August 2002. The guideline maximum is 50 particles of solids per
cubic metre of air.

Figure 1

Pollutants from petrol and diesel engines are shown in Figure 2 below. They are shown in grams of
pollutant produced per kilogram of fuel.

Fuel Carbon Hydrocarbons Nitrogen Sulfur Particles
monoxide oxides dioxide of soot

Petrol 236 25 29 0.9 0.6

Diesel 10 17 59 3.8 18.0

Figure 2
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(a)
maximum on SEVEN of the days in the period recorded in Figure 1?

(b) Describe TWO effects of the presence of sulfur dioxide on people or the natural environment.

(1)

(2)

(c) Discuss the relative contribution of petrol and diesel engines to photochemical smog.

(d) Discuss the effects of photochemical smog on both people and the environment, and the
steps that could be taken by people living in Nelson to reduce the level of pollutants.

Which of the pollutant(s) listed in Figure 2 causes the air quality to exceed the guideline
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QUESTION THREE: Chlorine and its Compounds

Chlorine gas can be made in the laboratory by the reaction of concentrated hydrochloric acid with
sodium hypochlorite, NaOCl. Figure 3 below shows how the preparation of chlorine can be carried
out.

NaOCl     +     2HCl     ÆÆÆÆÆ     NaCl     +     H2O     +     Cl2

Figure 3

(a) What colour is chlorine gas?

(b) Another product of this reaction is NaCl.  What is the chemical name of NaCl?

(c) Explain why chlorine gas can be collected in the way shown in the diagram above rather than
by water displacement.

(d) When NaCl is reacted with concentrated sulfuric acid, hydrogen chloride gas is formed.

Write a balanced chemical equation for this reaction.

Concentrated
hydrochloric

acid

Flask

Sodium
hypochlorite

Gas jar

Card
cover
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Part A: Mineral water

A brand of bottled water is described as naturally
carbonated, natural mineral water. This means that
the fizz comes from carbon dioxide gas that is
produced naturally underground rather than
chemically manufactured gas added from a cylinder.

(a) Write a balanced equation to show the reaction of carbon dioxide with water.

(b) What effect would this solution have on litmus paper?

Part B: A fire extinguisher

Liquid carbon dioxide is stored in fire extinguishers. When the pressure is released, it instantly
converts to gas and some solid.

Link the physical and chemical properties of carbon dioxide to its suitability for use in fire
extinguishers.
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Question
Number

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

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


