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1 The measure of a given angle is 180◦

n where n is a positive integer not divisible by 3. Prove that
the angle can be trisected by Euclidean means (straightedge and compasses).

2 Every pair of communities in a county are linked directly by one mode of transportation; bus,
train, or airplane. All three methods of transportation are used in the county with no community
being serviced by all three modes and no three communities being linked pairwise by the same
mode. Determine the largest number of communities in this county.

3 If A,B,C are the angles of a triangle, prove that

−2 ≤ sin 3A+ sin 3B + sin 3C ≤ 3
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and determine when equality holds.

4 The sum of the measures of all the face angles of a given complex polyhedral angle is equal to
the sum of all its dihedral angles. Prove that the polyhedral angle is a trihedral angle.

Note : A convex polyhedral angle may be formed by drawing rays from an exterior point to all
points of a convex polygon.

5 If x is a positive real number, and n is a positive integer, prove that
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where [t] denotes the greatest integer less than or equal to t. For example, [π] = 3 and
[√

2
]
= 1.
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