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Well placement between villages 
Calculate the distance from a village to a potential well position

Potential GCSE content covered

· Pythagoras’ Theorem

· Geometric constructions
In the classroom

Suggest students restrict themselves to using grid crossover points initially.  This will not give the minimum distance, but will allow students to find a reasonable solution and to think through one of the key issues, namely: is it better for all villagers to walk approximately equal distances or for the total distance to be minimised?

Problem Solving

Students will need to work out a way to determine distances.  Measuring is one option, but using Pythagoras’ Theorem is more accurate.  Encourage students to figure this out for themselves by asking ‘What information do you have?’ or ‘How could you work out the direct distance?’

Students can work out the distances from each village to a potential well position and then find the total distances from all three villages.  

Choose a potential well position then use the grid lines to construct a right-angled triangle between a village and the potential well position to be able to calculate the length of the hypotenuse.

Discussion Points

Encourage discussion about ‘fairness to all villagers’ and ‘minimising costs’. 
It is helpful to assume that it is the same cost to drill at any point, i.e. that the ground is flat and the rock is the same throughout the area.  How realistic do you think this is?

Extending the problem 
Using loci, students can construct the point which is equidistant from all three villages.  Although this is not specifically required at GCSE, it is simply the application of the same construction twice and will demonstrate the extent to which students have a good grasp of this content.

· Ask students ‘Can you find all the positions which are the same distance from village A as they are from village B?’  

· Then, ‘Find the positions which are the same distance from village B as they are from village C?’  

· Finally, ‘What can you say about the crossing point of these two constructed lines?’

Answers
Using grid crossover points:

‘Fairest’
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Minimum distance

[image: image2.png]A to well = 2.83 km

B to well = 2 km

C to well = 6.08 km

Total distance = 10.91 km

We




Constructing the ‘fairest’ point
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Additional Materials
The GeoGebra file ‘Where There’s a Well’ allows teachers to demonstrate the problem and check or show solutions.
Curriculum links

	England
	Northern Ireland

	> GM20. Know the formulae for: Pythagoras’ theorem, a2 + b2 = c2, and the trigonometric ratios; apply them to find angles and lengths in right-angled triangles


	> T2 T3(h) T4(h) - Use Pythagoras’ theorem in 2D problems

> T3(h)T4(h) - Understand and use the trigonometric ratios of sine, cosine and tangent to solve 2D and 3D problems



	Scotland
	Wales

	> MNU 3-03a I can use a variety of methods to solve number problems in familiar contexts, clearly communicating my processes and solutions

> MNU 3-07a I can solve problems by carrying out calculations with a wide range of fractions, decimal fractions and percentages, using my answers to make comparisons and informed choices for real-life situations

> 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


	Using Measurement Skills

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




