Derek Wan

Air Routes
We first determine the co-ordinates of the two cities by examining the angles marked on the diagram. Let us define:


- Towards the right of the diagram as the positive x direction,

- Into the diagram as the positive y direction, and


- Towards the top of the diagram as the positive z direction.

	City:
	London (L)
	Cape Town (C)

	x co-ordinate:
	-r cos 52° (imagine increasing the 52° angle from 0° upwards; the line directs a point moving rightwards)
	-r cos 18° (imagine increasing the 18° angle; the line directs a point moving rightwards)

	y co-ordinate:
	0 (as London is neither into or out of the diagram)
	-r sin 18° (imagine increasing the 18° angle; the line directs a point moving out of the page)

	z co-ordinate:
	r sin 52° (imagine increasing the 52° angle; the line directs a point moving upwards)
	-r sin 34° (imagine increasing the 34° angle; the line directs a point moving downwards)


where r = 6367 km, the radius of the Earth
Thus we have the two vectors:


[image: image1.wmf]cos52cos18

0 and sin18

sin52sin34

rr

OLOCr

rr

-°-°

æöæö

ç÷ç÷

==-°

ç÷ç÷

°-°

èøèø

uuruuur


Using the scalar dot product, we can find the angle between these two vectors:
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We have:
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and thus:
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Now construct a great circle passing through the points L and C; the minor arc LC on this circle is the distance on the surface of the Earth between the two cities:
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If a plane flies at an altitude of 6 km, the distance travelled is slightly greater:
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Thus the average speed is:
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