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Return solution by 25 September 2012

1. A spherical triangle is a triangular figure formed on the surface of a sphere by three great circular

arcs. Let us assume that the surface of the Earth is smooth and spherical so that we can imagine

a spherical triangle on its surface. The vertices of this imaginary triangle are the Otaniemi cam-

pus area, the Sèvres Museum in Paris, and your home town. The edges of the triangle are the

shortest paths between these three locations on the surface of the Earth. Our task is solving

the angle sum of the spherical triangle using vector algebraic operations between different unit

vectors |a| = 1.

(a) How to calculate an angle α between two known unit vectors aOS and aOH?

(b) What vector operation gives the tangential unit vector aOS of the shortest path from Otaniemi

to Sèvres when we are in Otaniemi? Assume that you know the vectors extending to these

locations from the center of the earth. (Hint: The cross product might prove useful.)

(c) How far are you from your home town (measured along the Earth’s surface)? You can

assume that Earth radius is 6370 km.

(d) Calculate the angle sum of the spherical triangle. What do you observe?
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(spherical coordinates)

Use the spherical coordinate system. Put the origin in the center of the earth. Align the z-

axis with the two poles of the earth and the x-axis with the prime meridian of Greenwich
{

0◦00′ N,0◦00′ E
}

. The coordinates are:

Otaniemi:
{

60◦19′ N, 24◦83′ E
}

Sèvres:
{

48◦86′ N, 2◦34′ E
}


