

The above sphere is the earth (obviously), with radius r. The lighthouse of height h can see a distance l in a straight line, or distance d along the surface of the earth. P is a right angle, as r is normal to the circle and l is a tangent at the same point. The following can then be shown using simple trigonometry.

The angle ( = arccos ( r / ( r + h ) )

The distance l =  (r + h) sin (
If ( is in radians:

The distance d = (r (definition of one radian is the angle in the circle when r = d ).

Using the figures in the lighthouse question both d and l are roughly equal to 17.8 km.

To find the height required to see 32 km:

d = r(
32 = r arcos ( r / ( r + h ))

cos ( 32 / r ) = r / (r + h)

h = (r / ( cos ( 32 / r ) ) – r ( 80.4 m
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