Angle Tangle
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Construct a right-angled triangle, and bisect the two angles that are not 90°.
Now measure the angle a, where the two bisectors cross each other.
Do this a few times, starting with different right-angled triangles.
What do you notice?
Can you explain what’s happening?


[image: ]Next, construct a triangle where one of the angles is 60°, and bisect the other two angles.
Once again, measure the angle a, where the two bisectors cross each other.
Do this a few times, starting with different triangles with a 60° angle. 
What do you notice?
Can you explain what’s happening?
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Next, construct a triangle where one of the angles is 120°, and bisect the other two angles.
Once again, measure the angle a, where the two bisectors cross each other. 
What do you notice this time?


If you draw a triangle with an angle of x, and bisect the other two angles, is there a formula for working out the angle a, where the two bisectors cross, in terms of x?

Angle Tangle 
Teachers’ Resources
Why do this problem?
This problem gives students an opportunity to practise construction skills in a context that allows them to specialise, by investigating carefully chosen angles of 90°, 60° and 120°, and then generalise their results to any triangle.
Possible approach
Students will require plain paper, rulers, pencils, compasses and protractors.
Invite students to construct a right-angled triangle PQR and bisect the other two angles, as shown in the diagram. Then ask them to measure the angles in their triangle.P
Q
R

Collect together results on the board, in a table like the one below:
	Angle P
	Angle Q
	Angle R
	Angle a

	20°
	90°
	70°
	135°

	55°
	90°
	35°
	135
°

	
	
	
	


Invite students to comment on anything they notice. They may be surprised that regardless of what they choose for angle P or R, angle a is always 135°. 
Ask students to think about how they might prove that angle a is always 135°. If no ideas are forthcoming, suggest labelling the two equal angles at P with b, and the two angles at R with c, creating the two equations a+b+c=180° and 2b+2c+90°=180°, and deducing the value of b+c and hence a.
Next, set them off to explore what happens with triangles with an angle of 60°, triangles with an angle of 120°, and triangles with other angles. Can they predict what angle a will be for their chosen angles?
[bookmark: _GoBack]Finally, bring the class together to discuss their findings and the convincing arguments or proofs they have constructed.
Key questions
Can we use algebra to explain what is happening?
Could we use dynamic geometry to create a diagram that helps us to understand?
Possible support
Encourage students to construct triangles with angles which are multiples of 10° to begin with, and to write each angle on their diagrams. Make the distinction between angles they need to measure, and angles that they can calculate from others that they know.
Possible extension
Invite students to construct regular polygons using the angle constructions they have discovered. For example, how might they construct a regular octagon inside a square? Or a regular dodecagon inside a regular hexagon?
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