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1. In Figure 1, O is the centre of the Earth, A is the base of the lighthouse, B is the its top, and T is the horizon that the observer could see (it is tangent to the surface of the Earth).
TO is 6367000 m long and BO is 6367025 m long.

The cosine of angle BOT is:
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Applying cos-1(BOT), I obtain that angle BOT has a measure of 0.1605607°.

I know that the circumference of a circle (2πR) corresponds to 360°, and I calculate the part of the circle that corresponds to angle BOT:

2π*6367000 m ( 360°



x
 ( 0.1605607°

So, x is approximately 17842 m, i.e. 17.872 kilometres.

2. In Figure 2, O is the centre of the Earth, D is the base of the cliffs of Dover, E the top of the cliffs, and F the coast of France.
Now, I apply the same procedure, but from the end to the beginning. The circumference of the circle corresponds to 360°, and 32000 m to y°:

2π*6367000 m ( 360°


     32000 m 
 ( y°

And y = 0,2879637°. The cosine of angle y is:


Cos y = 0.9999873701

On the other side, cos y = cos EOF:
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Solving the equation, I obtain ED = 80,41 meters.
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