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Overview

In this document
You will find a geometry task that develops problem solving skills across a sequence of
lessons for high attaining key stage 3 pupils. With thanks to the Hampshire Leading Maths

teachers.

Points to consider when using this resource
As with all classroom-based activities, this will need to be adapted to suit your group.
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Pyramids

Previous knowledge needed:
e Some familiarity with nets of solids
e Some trigonometry
¢ Pythagoras theorem

Equipment:
e Net of 3 pyramids
e Scissors
e Sellotape
e A3 paper or card
e Ruler
« Protractor
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Session 1

1. Give out the 3 pyramids net

2. Explain that when it is made up it consists of three pyramids joined together which will fold
together to form a cube.

3. Get pupils to make it up (sellotape works well in securing the edges). The shading is there
to help identify the faces of the cube and the base of the pyramids.

4. When they have made it ask them what is shows about the volume of the pyramid in
relation to the cube.
e It shows the volume of the pyramid is 1/3 the volume of the cube since the 3
pyramids are congruent and fit together to form the cube.

5. How do we know the faces fit exactly?
e Expect some argument concerning diagonals.

6. What other questions could we ask?
e Calculate the exact lengths of each side of the pyramid.

e Calculate the angles between the faces of the pyramid.
e Can we use this model to generalise the formula for the volume of a pyramid?
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Session 2

1. Ask the pupils to draw a net for 3 joined pyramids that fit together to make a cuboid 5¢cm by
6cm by 7cm. They will need A3 paper to have enough room for the net.

2. Once the net is drawn they can make the model to check it works.

3. Then repeat the same questions as session 1.
e Calculate the exact lengths of each side of the pyramid.
e Calculate the angles between the faces of the pyramid.
e Can we use this model to generalise the formula for the volume of a pyramid?

Plenary
Why can we not do this for anything but a rectangular based pyramid?

Teaching notes
The calculations of angles needs a lesson if pupils have done trigonometry since some 3D trig
work is needed to confirm what we suspect (that the dihedral angle is 60°)

For the net: Use the blue squares as the bases of a pyramid. The right angled isosceles

triangles are perpendicular to the blue base. The scalene triangles for the sloping sides of the
pyramids.
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HIAS Maths Team

Jo Lees — Area Inspector - Mathematics
Email: jo.lees@hants.gov.uk
Tel: 02380 816139

Jacqui Clifft — Area Inspector - Mathematics
Email: jacqui.clifft@hants.gov.uk
Tel: 02380 816139

For further details on the full range of services available please contact us using the following
details:

Tel: 01962 874820 or email: hias.enquiries@hants.gov.uk

HTLC Professional Learning Moodle

» Searchable course catalogue linked to the Learning Zone.
» Course updates.
* In-house training opportunities.

«  Online calendar of events. H h .

* Publications and online resources. ampS lfe
* Bespoke consultancy services. SEI""-.-"i ces

Link: https://hias-totara.mylearningapp.com/
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Terms and conditions

Terms of licence

Moodle+ subscribers are licenced to access and use this resource and have agreed to pay the
annual subscription fee. This authority starts when the fee is paid and ends when the
subscription period expired unless it is renewed. This file is for personal or classroom use only.
By using it, you agree that you will not copy or reproduce this file except for your own personal,
non-commercial use. HIAS have the right to modify the terms of this agreement at any time;
the modification will be effective immediately and shall replace all prior agreements.

You are welcome to:
* download this resource
« save this resource on your computer
* print as many copies as you would like to use in your school

» amend this electronic resource so long as you acknowledge its source and do not
share as your own work.

You may not:
» claim this resource as your own

« sell or in any way profit from this resource

» store or distribute this resource on any other website or another location where
others are able to electronically retrieve it

« emalil this resource to anyone outside your school or transmit it in any other fashion.
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