Lunda-designs
[Maths Lesson for ‘Africa Day’ – 28th September 2007]

Background
Lesson written with Yr 7 in mind, but it could easily be appropriate up to and including Yr 11.  It consists of an investigation that results in HCF, so would link with Steve’s traintrack work (LCM).
Resources
Square spotted paper.  

[SMARTboard file Page 1 (non-essential)] – Map of Africa – arrow pointing to Angola, where the maths in today’s lesson comes from.

[SMARTboard file Page 2 (non-essential)]

This shows the flag of Angola.  The pupils could be asked to spot mathematics in the flag (eg if you ignore the pictures, half of the flag is red and half black; there is an arc of a circle, the angles in the star are 36( etc).  To provide some background information about the country the following information could be given:

The national flag consists of two colours in horizontal bands. The upper band is bright red and the lower one black and they represent:  Bright red - the blood shed by Angolans during colonial oppression, the national liberation struggle and the defence of the country.  Black - the African continent.

In the centre there is a segment of a cog wheel, symbolising the workers and industrial production; a machete symbolising the peasants, agricultural production and the armed struggle; and a star, symbolising international solidarity and progress. The cog wheel, the machete and the star are yellow, symbolising the country's wealth.
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Descendents of an ethnic group in Angola called the ‘Lunda’ have a strong story-telling tradition.  As part of the story-telling they draw shapes in the sand.  These shapes follow geometrical rules and during this lesson we will explore a simple type of Lunda-design.

To draw a design like this you need a grid of dots with a border that doesn’t touch the dots.  How could we describe this example? [5 by 4 etc]

Now, we start in the top left-hand corner and draw diagonally down to the right.  When we get to the edge we behave a little like a snooker ball (but with curved edges) and bounce off the edge.  [Draw this on the diagram on the SMARTboard]


When you continue with this one it makes a complete, joined-up line that includes every single point.
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This next diagram still joins up, but doesn’t include every point.  In fact, only 12/24 points are included in the curve (can you see why it is 12 that are included and not 16?).

Using squared spotted paper, the pupils should explore what happens with other, similar diagrams.

NB – it is likely to be important to stress that they need to draw the border before they start (and that the border should not go through dots).  Also stress that they start just above the top lefthand corner dot and go diagonally down to the right.

The pupils could work in groups, could first plan a strategy and could then divide up the drawing work between themselves to avoid repetition.

Questions to consider:

1]  Which dimensions of dots allow every dot to be included?  [when the two dimensions have no common factor greater than 1 – ie they are co-prime]

2]  If not every point is included, what fraction of the dots are included?  [This is the fraction 1/HCF.  This still holds true for the co-prime situation!]
[Pages 5 and 6 have more dots – page 7 is to record ideas]

Extension:
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Some of the Lunda-diagrams include internal mirrors.

The curve needs to rebound off these in the same as it bounces off the sides.  Does this join up and include every dot?

Are there other ways to place mirrors so a 5-by-5 grid will involve every dot?

What is the smallest number of mirrors you need?

[Pages 9 and 10 – dots]
