Investigation: Celtic knots
Year 7 Maths · A5 question sheet
About 1200 years ago, monks in Ireland and Scotland copied the Gospels by hand and decorated the pages with patterns of lines that weave over and under each other. These Celtic knots are still found on old stone crosses and in books such as the Book of Kells. In this investigation you will draw knot patterns on grids and discover what decides how many separate strands a pattern has. You will need coloured pencils.
Part A: How to draw a knot
Each grid is a rectangle of squares with a dot in the middle of each square’s side around the edge. To draw a strand:
· Start at any dot on the edge.
· Draw a straight line diagonally across the squares, going through the middle of each square’s side.
· When you reach the edge, bounce off it like a ball off a wall, and keep going.
· Stop when you get back to the dot where you started. That is one strand.
· If some of the dots on the edge have not been used, start a new strand from one of them with a different colour.
This 3 by 2 knot (3 squares wide and 2 squares high) needs only one strand. It goes through every dot on the edge before it gets back to the start.
[image: figures/2.07-inv-example.png]
1. Draw the knots on these grids. Count how many strands each one needs.
· [image: figures/2.07-inv-grids1.png]
Strands: 2 by 4 ______________ 3 by 3 ______________ 4 by 3
1. Draw the knots on these grids and count the strands.
· [image: figures/2.07-inv-grids2.png]
Strands: 2 by 6 ______________ 4 by 6 ______________ 5 by 3
1. Draw the knots on these grids and count the strands.
· [image: figures/2.07-inv-grids3.png]
Strands: 6 by 3 ______________ 4 by 4 ______________ 5 by 2
Part B: Find the rule
1. Copy and complete the table. The first row has been done for you.
	Rectangle
	Strands
	Factors of the width
	Factors of the height
	Common factors
	Highest common factor

	3 by 2
	1
	1, 3
	1, 2
	1
	1

	2 by 4
	
	
	
	
	

	3 by 3
	
	
	
	
	

	4 by 3
	
	
	
	
	

	2 by 6
	
	
	
	
	

	4 by 6
	
	
	
	
	

	5 by 3
	
	
	
	
	

	6 by 3
	
	
	
	
	

	4 by 4
	
	
	
	
	

	5 by 2
	
	
	
	
	



1. Look at your table. Write a rule for the number of strands in a knot.
1. Use your rule to predict the number of strands for each rectangle. You do not need to draw them.
0. 8 by 12
0. 10 by 15
0. 7 by 9
0. 6 by 6
1. A knot drawn with only one strand looks the neatest. Give three different rectangles, with both sides longer than 4 squares, that make a one-strand knot. What do the width and height have in common?
1. A rectangle is 12 squares wide. Its height is a whole number of squares from 1 to 20. List all the heights that give a knot with exactly 3 strands.
[image: C:/Users/User/Documents/Mr.%20Scott%20Aus%20Website/tools/doc-icons/sec_challenge.png] Part C: Your turn
1. Real Celtic knots weave over and under. Draw a knot on this 8 by 6 grid. Then, travelling along each strand, make it go over at one crossing, under at the next, over at the next, and so on. (To show a strand going under, leave a small gap in it on each side of the crossing.) Colour each strand differently. How many strands did your knot need? Does that match your rule?
· [image: figures/2.07-inv-design.png]
1. Explain in your own words why knowing the highest common factor of the width and height is useful before you start drawing a knot.
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