
rr | 8i *
i ld\,

!J J \*J 
"-"1

: .,1

*: -'f lr
!' i ' | 

'
\r¡J \nl \-l J

é*
tldi

I !r, i¿ ¿*tJ $ "t: ' f;

', t:-..-' - -. -'-. --....-..-:fi| ñt:i
¡--tn''1

' 
¡:*-,,i;i
f:-"i;1

I F---,1ó...it' /-t6'¡i1, 7-"íti: F;;i., 
7_,* ,ol:l: F*,;'i
F-* ta

=- "É: F-.¡á"), l-;ffi1i 
=-&1",',, f :1a.-t

Development of basic competences
Nuria and Pablo are 12-year-old

students who often have animated
scientific debates. Pablo tells
Nuria about one of the most
famous diamonds in the world,
the Great Star of Africa, also
called the Cullinan I.This
diamond has 74 facets and
is the largest cut-diamond
in the woild. lt is kept in
the Tower of London and is
mounted in the sceptre of King
Edward VIL

Here are some facts about the diamond:

Chemical composition

Density

Mass

Lustre

Colour

Hardness

W Which of the data above correspond to the
intensive properties of diamonds? Which data
correspond to the extensive properties of this jewel?

Nuria is surprised by the unit for the diamond's mass
shown in the table: she knows that mass is normally
expressed in grams or kilograms, but she doesn't know
what carats are. She looks it up in a dictionary and
discovers that a carat is the unit of mass for jewels and
that 1 carat equals 0.2 g.

W How many grams of mass does the Great Star of
Africa have?

Wffi What is the volume of the Great Star of Africa?
What kind of property is volume?

Pablo wants to know the volume of this amazing
diamond. So, he asks Nuria if the Great Star of Africa
would fit into a cube-shaped box (the edges of the box
measure 3.12 cm each), if the diamond were spherical
and not tear-shaped.

WM Work out the answer that Nuria should qive Pablo.
Give reasons for your answer.

Nuria and Pablo are surprised to learn in their
Natural Sciences class that the volume of a substance is
measured in cubic centimetres (cm3), cubic metres (m3),

etc., because at home they usually talk about volume in
Iitres (L).ln fact, they buy 1 L containers of milk, 1.5 L

bottles of water, etc. Now they know that litres are units
of capacity and that they have a relationship with units
of volume: for any liquid, 1 litre is the equivalent of
1 cubic decimetre (dm3).

"ffi.ffi lf we put the Great Star of Africa into the
graduated cylinder shown here, what will the new
water level be?

Pablo tells Nuria that the cut glass lamp in his
grandparents' house is very similar to the Great Star of
Africa: however, his father told him that the Iamp is

made from a kind of glass called Bohemian glass.

ln order to find out more about Bohemian glass, they
looked on the Internet. They found out that Bohemia is a
region in the Czech Republic and that the density of
Bohemian glass is 2.5 g/cm3, which is much less than
that of diamonds.

Wffi. What would the volume of each of the lamp's
glass beads have to be for its mass to equal that of
the Great Star of Africa? Give reasons for vour answer.
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