Colour Calculator

Task 1: Stripes, Diagonals and Checkerboards.

1. Can you find three different ways to create stripes?
2. Can you find three different ways to create diagonals? What makes them right or left?
3. Can you find three different ways to create a grid with only one colour in it?
4. Can you find three different ways of creating a checkerboard pattern? What about a
‘‘real’’ checkerboard with a grid width of 8?

Task 2: Magic number 9.

1. Try the following fractions: 2/9, 5/9, 7/9. What do you notice about these fractions?
Can you explain why the denominator of 9 has this effect?
2. Try the following fractions: 23/99, 48/99, 73/99. What do you notice about these
fractions? Can you explain why the denominator of 99 has this effect? Can you create a
grid that starts blue, orange, and repeats?
3. Predict what will happen if you display the fractions 123/99 and 145/999. Test your
conjectures and explain what you observe.
4. Can you make a grid of blue and yellow repeating without using the digits 2 or 6 in
your fraction?

Task 3: The period of primes.

(a) Describe how you would set the width of the grid to best illustrate the period of each
of the following fractions: 3/11, 1/29, 1/59.
(b) Display the fractions 1/7, 2/7, 3/7, 4/7, 5/7, and 6/7. What do you notice?
(c) For denominator £10, the longest period length is 6. What is the longest length of
period you can find for denominator £0? Describe how you looked for/found it.
(d) Predict the length of period of the following fractions: 1/13, 1/17, 1/19. Can you
predict the length of period of any fraction whose denominator is a prime number?


More questions
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1. Can you get the fraction 11/13 into stripes?
2. How would you find a fraction that produces a table of stripes when the grid width is 9?
3. The grid only displays 100 decimals. Could you tell what the colour of the 103rd cell
would be? What about the 175th cell?
4. We are looking at 14/99. Can you predict what will happen if we look at 140/990? Can
you find another way of obtaining the same sequence of colours?
5. How could you make a table of colours that looks like each of these?
6. Can you use the Colour Calculator to show why p is not equal to 22/7?
7. What have you found surprising or helpful or interesting in your experience with the
Colour Calculator?
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