magnetic surveys

Magnetism
Magnetised needles have been used to aid navigation for
more than a thousand years. The use of magnetic compasses
seems to have originated in China in the eighth century and
by the twelfth century both ﬂoating and pivoted compass
needles were used in the West.

magnet is attracted to the south pole of another magnet. The fact that the
north pole of a suspended magnet swings towards the North implies that
the ‘North’ geomagnetic pole must be the south pole of the Earth’s
magnetic ﬁeld.
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A bar magnet is one that is magnetised from end to end, and it therefore
has two magnetic poles. If the magnet is free to rotate (on a thread, a
pivot or a ﬂoat) it acts as a compass – pointing approximately in a northsouth direction. To be more precise, it points in the direction of the local
magnetic ﬁeld.
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When there is an electric current in a coil of wire, the coil becomes a
magnet. At the centre of the coil the magnetic ﬁeld strength (B) is
proportional to the electric current (I) and to the number of turns in the
coil (N), and is inversely proportional to the radius (r): B = µNI/2r.
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netic surveys
Magnetised needles have been used to aid navigation for
more than a thousand years. The use of magnetic compasses
seems to have originated in China in the eighth century and
by the twelfth century both ﬂoating and pivoted compass
needles were used in the West.
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Magnetism

magnet is attracted to the south pole of another magnet. The fact that the
north pole of a suspended magnet swings towards the North implies that
the ‘North’ geomagnetic pole must be the south pole of the Earth’s
magnetic ﬁeld.
The direction of a magnetic ﬁeld is the direction that a compass needle
points, that is, from a north magnetic pole to a south magnetic pole.
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Magnetism
Magnetised needles have been used to aid navigation for
more than a thousand years. The use of magnetic compasses
seems to have originated in China in the eighth century and
by the twelfth century both ﬂoating and pivoted compass
needles were used in the West.
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Learning Outcomes
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land.
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General Learning Points

copper, brass (an alloy of copper and zinc), lead, silver and gold.
Cupro-nickel coins are attracted by a magnet while brass or copper
coins
are not.
• Magnetic
compasses can be used for navigation because

has a magnetic ﬁeld.

Properties of bar magnets

Alnico magnet

0.15 T

Ceramic magnet

0.15 T

the Earth

Samarium-cobalt

1T

Neodymium-iron-boron

• Ordinary bar magnets have poles at each end; unlike poles attract

or other deposits.

True/False Questions

1.25 T

A bar magnet is one that is magnetised from end to end, and it therefore
‘Superconducting electromagnets’
20 T
andmagnetic
like poles
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has two
poles.
If the magnet is free to rotate (on a thread, a
(a)
Compasses
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direction.
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magnetic
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to the
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If a second magnet is brought near a suspended magnet it is found that
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• poles
There
are
other
magnetism
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repel
and
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• The variations in the Earth’s magnetic ﬁeld are measured using a
magnetometer.

T F
T F
T F
T F

(e) The end of a magnet that points North is called
Fig. 4 Marine magnetometry
a magnetic ﬁeld
T Fresults
(f) Copper and brass are ferromagnetic

T F

• An electric potential (voltage) can be generated between the ends
of a conductor when it is moved across magnetic ﬁeld lines.

(g) Electricity can be generated without a battery

T F

(h) The Earth’s magnetic ﬁeld strength is about 1 Wb/m2

T F

Student Activity

(i) The unit of magnetic ﬂux density is the tesla

T F

(j) There is a limit to the magnetisation of a piece of steel

T F

(k) An instrument that measures magnetic ﬁelds is called
an ammeter

T F

(l) Ceramic magnets are made of compressed mixtures
of iron oxide with some other materials.

T F

1. Plotting the magnetic ﬁeld variations of the classroom. This will
require some large sheets of paper – a few square metres if possible
and plotting compasses. Spread the paper on a clear area of the
ground (classroom ﬂoor, hall, school yard); temporarily stick the
sheets to the surface. (It is important to keep magnetic material
away from the area being surveyed.) Mark points at regular intervals
along one edge of the paper (e.g. the South edge). Place the tail of
a compass over one of the dots and mark the position of the compass

Check your answers to these questions on www.sta.ie
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netic surveys
Magnetised needles have been used to aid navigation for
more than a thousand years. The use of magnetic compasses
seems to have originated in China in the eighth century and
by the twelfth century both ﬂoating and pivoted compass
needles were used in the West.

and

Magnetism

magnet is attracted to the south pole of another magnet. The fact that the
north pole of a suspended magnet swings towards the North implies that
the ‘North’ geomagnetic pole must be the south pole of the Earth’s
magnetic ﬁeld.
The direction of a magnetic ﬁeld is the direction that a compass needle
points, that is, from a north magnetic pole to a south magnetic pole.

Aurorae

The permeability of a vacuum, µ0, h
the value for a silicon steel it is about 67

An air-cored coil of radius 5 mm, with 2
of 1 A would have a maximum ﬁeld s
(microtesla). With a steel core it migh
(i.e. 0.0025 × 6700); however steel b
at about 1 T.

The Earth’s magnetic ﬁeld
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Biographical Notes
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In recent decades stronger and more expensive magnets have
been made from alloys of samarium or neodymium with cobalt and
other elements.

Most metals are not ferromagnetic
Some people think that all metals are ferromagnetic; however this is not
the case. Familiar examples of non-magnetic metals are aluminium, zinc,
copper, brass (an alloy of copper and zinc), lead, silver and gold.
Cupro-nickel coins are attracted by a magnet while brass or copper
coins are not.

Did You Know?
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Alnico magnet
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they include: water, most organic compounds, graphite and gold.

Read more about other famous scientists at www.sta.ie
Fig. 4 Marine magnetometry results

Historic developments
The electric battery was invented in by an Alessandro Volta (Italian) in
1800 and it quickly became the focus of much experimentation. In 1820
Hans Christian Ørsted (Danish) discovered that when a conductor
carries an electric current a magnetic ﬁeld forms around it. With the
beneﬁt of hindsight it seems surprising that it took twenty years for
someone to make this discovery.
Eleven years later (1831) Michael Faraday (English) discovered what is
called electromagnetic induction – the fact that a voltage is generated
between the ends of a conductor that is moving across a magnetic ﬁeld.
Faraday’s work led to the development of electric motors and generators.
He also contributed signiﬁcantly to electrochemistry and to the
understanding of the nature of light.

Revise The Terms
Can you recall the meaning of these terms? Reviewing the
terminology is a powerful tool for recall and retention.
aligned; alloys; brass; DC electric motors; ferromagnetic; inversely
proportional; iron ﬁlings; lodestone ; magnet; magnetic compasses;
magnetic ﬁeld; magnetic ﬁeld lines; magnetic ﬂux; magnetic ﬂux density;
magnetically saturated; magnetometer ; navigation; neodymium;
orientation; samarium; scalar ; steel; superconducting magnets; tesla;
vector; volt; voltage; weber.

Check the Glossary of Terms for this lesson at www.sta.ie

