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Let ABC be a triangle with BC = 2. AC — 2 - AB and D be a point on the side BC. Prove that
LABD =2/ADB if and only if BD = 3CD.

Solve the following system for real values of x and y:

7'ty 4 grty® — g
Vi+y=2.

Two unequal spheres in contact have a common tangent cone. The three surfaces divide space into
various parts, only one of which is bounded by all three surfaces; it is “ring-shaped”. Being given the
radii 7 and R of the spheres with » < R, find the volume of the “ring-shaped” region in terms of r and
R.

Let ABC be a triangle. Select points D, E, F outside of AABC such that ADBC, AEAC, AFAB are
all isosceles with the equal sides meeting at these outside points and with /D = /FE = /F. Prove that
the lines AD, BE and CF all intersect in a common point.

Let n be a positive integer. Determine how many real numbers x with 1 < z < n satisfy
3 3 3
= |2*] = (@ — [2])? .

Let x and y be real numbers. Prove that
max(0, —z) + max(1, z,y) = max(0,z — max(1l,y)) + max(1,y,1 — =,y — x)

where max(a, b) is the larger of the two numbers a and b.

(a) Let ABCDE be a convex pentagon such that AB = BC and /BCD = /EAB = 90°. Let X be a
point inside the pentagon such that AX is perpendicular to BE and C'X is perpendicular to BD. Show
that BX is perpendicular to DE.

(b) Let N be a regular nonagon, i.e., a regular polygon with nine edges, having O as the centre of its
circumcircle, and let PQ and QR be adjacent edges of N. The midpoint of PQ is A and the midpoint
of the radius perpendicular to QR is B. Determine the angle between AO and AB.



