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1 Gold jewellery is not usually made of the pure metal, as it is too soft and is also expensive. To make jewellery, an alloy of gold is usually used. The metals added are often cheaper than gold, like silver, copper and nickel, and so the alloy is less expensive. However, sometimes a more expensive metal is added, such as palladium or platinum, to produce different properties. The properties that can be altered by making alloys include hardness, strength, malleability, resistance to corrosion and colour. The table shows the composition of some common alloys of gold.

	Gold alloy
	pure gold
	green gold
	pink gold
	red gold
	dental gold

	Composition
	100% gold
	75% gold

15% silver

10% palladium
	37.5% gold

20% silver

42.5% copper
	58.5% gold

7.5% silver

34% copper
	75% gold

18% copper

5% aluminium

2% gallium

	Melting point ((C)
	1064
	990 to 1005
	1070 to 1075
	1055 to 1067
	1025 to 1035


The purity of gold objects can be measured in ‘carats’. One carat is 1 part gold in 24 parts of alloy. This means that pure gold is 24 carats and we can calculate the % gold as shown below.
For example: 12 carats = 12/24 = 0.5 = 50% gold
The newer ‘fineness’ system measures purity in parts per thousand. In this system, pure gold is 1000 and an object made of 50% gold is 500. Note that in the ‘fineness’ system, pure gold is often labelled 999 instead of 1000.

a Give two possible reasons for using an alloy of gold rather than pure gold.

b Why might you mix gold with a more expensive metal rather than a less expensive one?

c Dentists sometimes use gold for filling teeth. What special properties would dental gold need to have?

d The gold alloys in the table vary in purity. Which of the metals in the table could be described as:

	i
9 carat
	ii
14 carat
	iii
18 carat
	iv
24 carat


e Calculate the purity of each of the gold alloys in the table using the ‘fineness’ system.

f Explain why the melting point for pure gold is a single figure while all the other melting points are quoted as a range of temperatures.

2 The table below shows the temperature changes that occurred as solid lead metal was heated steadily for 10 minutes. During the heating the lead melted.

	Time (min)
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Temperature ((C)
	20
	81
	143
	205
	267
	328
	328
	328
	328
	368
	409


g What is the melting point of lead?
h Explain how you worked out the melting point from the data in the table.
i What happens to the particles of a liquid as it is heated if no change of state occurs.

I can...

· describe and use some different ways of stating purity

· get relevant information from text.
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