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Estimate the radius of a circle of light 
Use proportional reasoning to estimate the radius of a circle of light produced by shining a torch at various distances from the wall.

Potential GCSE content covered

· Pythagoras’ Theorem

· Area of a circle

· Enlargement – extending to the effect on the area of a shape
In the classroom

Let the students see the first slide and allow them some thinking time. For those who struggle, try to prompt them to think by asking what information is required to find the area of a circle?

As a follow up ask which has further to travel, the light which travels from the torch to the circumference, or the light which travels from the torch to the centre of the circle? Ask them to explain why? This could involve Pythagoras’ theorem.

If you wanted to bring in some physics you could discuss why this results in the light being less intense as you move towards the circumference of the light circle.

For the second problem, encourage students to use the GeoGebra file to gather some data. This can be put into a table and then used to draw a graph. You can discuss the shape of the graph and what this suggests about the relationship between the distance and the area of the light circle.

Alternatively students may be able to calculate the value using the data alone.

Problem Solving

Students will need to use proportional reasoning to find the answer to the problem on the first slide. You can use this to reinforce ideas on enlargement, and possibly Pythagoras if you chose to use the follow up question.

For the second problem the students will need to gather some data, think about how they change the control variable (distance), and how they will organise the data to assist with identifying any relationship between distance and area. 

Some students may wish to draw a graph, and then extrapolate to find the distance, whilst others may look for a function.

Extending the problem 
This link  http://www.jet-net.nl/docs/lesmateriaal/Street%20lighting%20-%20EU-pupil%20guide-ENG%20-%20120813.pdf  is to a piece of extended work which could follow on from this activity.

Answers
Slide 1

	Distance
	Radius

	3m
	0.5m

	4m
	4x(0.5/3) = 4/6m or 0.67m to (2dp)


Slide 2

If the area of the circle 1m2, and   [image: image2.png]


  then  [image: image4.png]
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The distance = 3 x the diameter of the circle, so the distance = 6 x the radius 

Hence the distance = 6[image: image8.png]


  =  3.39 to 2dp.
Curriculum links

	England
	Northern Ireland

	> RP 12. Compare lengths, areas and volumes using ratio notation; make links to similarity(including trigonometric ratios) and scale factors 


	> T2 - Understand congruence and similarity

> T2 - Find circumferences and areas of circles

> T5 - Understand the effect of enlargement on perimeter, area and volume of shapes and solids



	Scotland
	Wales

	> MNU 3-08a I can show how quantities that are related can be increased or decreased proportionally and apply this to solve problems in everyday contexts
> MTH 3-17c I can apply my understanding of scale when enlarging or reducing pictures and shapes, using different methods, including technology
> MTH 4-16a I have explored the relationships that exist between the sides, or sides and angles, in right-angled triangles and can select and use an appropriate strategy to solve related problems, interpreting my answer for the context
> MTH 4-16b Having investigated the relationships between the radius, diameter, circumference and area of a circle, I can apply my knowledge to solve related problems
> MTH 4-17b I can apply my understanding of the properties of similar figures to solve problems involving length and area

	Using Number Skills

> Y11 - Use direct and inverse proportion

Using Measurement Skills

> Y10 - Apply proportional change to 2-dimensional designs

> Y10 - Recognise similar shapes and calculate the size of missing sides

> Y10 - Use trigonometry and Pythagoras’ theorem to calculate the length of a side in a right angled triangle

Using Geometry Skills

> Y11 - Find the area of a 2D shape given the area of a similar shape and a pair of corresponding sides






