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Fraud detection – testing metals
In this project you will use a modern version of Archimedes’ method to investigate
the composition of copper, silver and gold items.

Getting started
When Archimedes stepped into a full
bath it overflowed. This gave him a
clue to solving a king-sized problem –
how to determine whether or not the
new royal crown was pure gold.
“Eureka!” he cried, meaning “I’ve
found it!”. Read about Archimedes to
find out how the overflowing bath
helped him to determine the density
of the crown, and thus solve the
problem.

Things to think about

How will you ensure your test is fair?
How could you use the dates on coins
to test whether the composition of
coins has changed over time?
How many coins will you need to
test?

How could a magnet help you to test
what coins are made of?

Make a collection of 1p and 2p coins
with various dates on them. How have
they changed over time?
Design an experiment using a Eureka
can to prove that a modern 1p or 2p
‘copper’ or ‘bronze’ coin is neither
pure copper nor bronze.
Devise a way to improve your method
to make your measurements more
precise. You need to be able to
calculate the density of a coin as
precisely as possible, ideally to at
least 3 decimal places.

Use your improved method to
compare 5p, 10p, 20p and 50p ‘silver’
coins. Show that the coins are not real
silver. Are they all the same?
Find out about measuring the purity
of gold in carats. Work out how to
determine the carat value
using your improved version of
Archimedes’ method. If you are able
to, test some rings or jewellery to
decide their carat value. Compare
your results with the items’ hallmarks
if it has one.
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Find out how the purity of gold or
silver is checked at an Assay Office
before it is granted a hallmark. Just as
in Archimedes’ day, this is an official
test procedure as a precaution
against goldsmiths and silversmiths
cheating their customers.

Useful resources
Ask your teacher if you can use a
Eureka can.
Or you could try making one:
www.preproom.org/workshop/ws.asp
x?wsID=1001
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Health and safety
A science project is both dynamic
and exciting but can also carry
some risk. To avoid any accidents,
make sure you stick to the
following health and safety
guidelines before getting started:

▪

▪

▪

▪

find out if any of the materials,
equipment or methods are
hazardous;
assess the risks (think about
what could go wrong and how
serious it might be);
decide what you need to do to
reduce any risks (such as
wearing personal protective
equipment, knowing how to
deal with emergencies and so
on);
make sure your teacher agrees
with your plan and risk
assessment.
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Remember!
Science isn’t just about data. The
most successful projects will
demonstrate good communication
skills and show original ideas that
address a real-world problem.
Look at the world around you and
consider all the innovative ways
that you could address the
challenge. Even if things go wrong,
use this to show what you have
learned. Don’t forget to use the
student profile form to help
structure your project.

