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Exercise Sheet 2

Exercise 1. Perpendicular bisector. (4 pts)
Given two points P and Q in S2 such that P 6= −Q. Define the set

X := {x ∈ S2 | d(x,P) = d(x,Q)}.

Show that X is a great circle that intersects the great circle through P and Q at right angles.
What happens when P = −Q?

Exercise 2: Stereographic projection. (1+1+2 pts)
Give a brief description and provide a sketch for each of the following questions.

a) What are the images of latitude and longitude lines under stereographic projection?

b) Suppose that the North pole (projection point) for stereographic projection is no longer e3,
but instead we use e1 as the North pole. What is then the image of the latitude and longitude
lines?

c) Consider the set of horizontal lines in the plane (lines of the form y = k). What is the
pre-image of this set of lines under stereographic projection?

Exercise 3: Spherical trigonometry. (4 pts)
Given a spherical triangle with side lengths a, b, c and interior angles α, β, γ prove the following
formula:
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where A = α + β + γ − π and s = 1
2
(a+ b+ c).

Exercise 4: Regular n-gons. (1+2+1 pts)
Let n ≥ 3.

a) What is the interior angle αn of a regular Euclidean n-gon? Given the side length, what is
its area?

b) Show that for any αn < β < π, there exists a regular spherical n-gon with interior angles β.
What is its side length?

c) Compute its area.
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