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1. Let O be a point in the plane of a convex quadrilateralA1A2A3A4 and let
B1,B2,B3,B4 be points such thatOBi is parallel and equal in length toAiAi+1

for i = 1,2,3,4 (whereA5 = A1). Show that the area of quadrilateralB1B2B3B4

is twice that ofA1A2A3A4.

2. Leta,b,c be the roots of the equationx3− x2− x−1= 0.

(a) Show thata,b,c are distinct.

(b) Show that
a1982−b1982

a−b
+

b1982− c1982

b− c
+

c1982−a1982

c−a
is an integer.

3. Determine the smallest numberg(n) os points of a set in then-dimensional Eu-
clidean spaceRn such that every point inRn is at irrational distance from at least
one point in that set.

4. Let fn be the number of permutations of the setSn = {1,2, . . . ,n} having no
fixed points, andgn be the number with exactly one fixed point. Show that
| fn −gn| = 1.

5. The altitudes of a tetrahedronABCD romA,B,C andD have lengthsha,hb,hc,hd

respectively. These altitudes are are extended externallyto pointsA′,B′,C′,D′

respectively, whereAA′ = k/ha, BB′ = k/hb, CC′ = k/hc andDD′ = k/hd for
some constantk. Prove that the centroids of the tetrahedronsABCD andA′B′C′D′

coincide.
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