Tangents

Using 2cm squared-grid paper ask students draw a dozen or so right-angled triangles, keeping, in the first instance, to the grid lines.  

Students can add their information to a table on the board/screen similar to the one below, where the angles are measured with a protractor. 

This is intended to provide opportunities for observation and discussion.  

	opposite

length to the angle
	adjacent length to 

the angle
	Measured angle
	The ratio o:a as a fraction
	The ratio o:a as a decimal

	5
	2
	68°
	5/2
	     2.5

	1
	3
	18°
	1/3
	     0.333

	3
	4
	37°
	3/4
	     0.75

	3
	2
	56°
	3/2
	     1.5
	

	...
	...
	...
	...
	     ...
	

	...
	...
	...
	...
	     ...
	


Some tasks to emerge from the class results are:

· Look ‘our’ table of results and discuss with a partner anything you notice.

· Try to make some statements (conjectures) about what you think is ‘going on’.

If the following idea does not emerge I would ask students rearrange the data in terms of angle sizes from smallest to largest.

Some supplementary questions and tasks could be:

· What happens to the ratio of opposite : adjacent sides as the angle increases?

· What happens to the angle as the ratio increases?

· What is special about those angles where the ratio is 1?

· What can we say about angles where the ratio is < 1 and those which are > 1?

· Can we find an angle whose ratio is –1?

· What happens as the measured angle approaches 90º?

· What happens to the ratio for angles > 90º and < 180º?

· What does the graph of angle plotted against the decimal ratio look like?

· On plain paper ask everyone to draw a right angled triangle where one of the angles is 55°.  Measure the two sides and calculate the ratio of opposite : adjacent.  Write this ratio using whole numbers only.  Collect data from students about the ratios they have determined.

· Write a calculator sequence which shows how you can calculate the side opposite a measured angle, if you know the size of the angle and the measured length of the adjacent side.

· Ask students to consider how they would work out the size of an angle in a right-angled triangle if they know the lengths of the two shorter sides. 
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