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1. Let ABCD be a rhombus with∠ABC = 60◦. Let l be a line passing throughD
and having no other points in common with the rhombus. LetE andF be the
points of intersection ofl with AB andBC respectively. LetM be the point of
intersection ofCE andAF. Prove thatCA2 = CM ·CE.

2. Find the total number of different integer values the function

f (x) = [x]+ [2x]+ [5x/3]+ [3x]+ [4x]

takes for real numbersx with 0≤ x ≤ 100.

3. Let f (x) = anxn + · · ·+a1x+a0 andg(x) = cn+1xn+1+ · · ·+c1x+c0 be nonzero
real polynomials such thatg(x) = (x + r) f (x) for some real numberr. If a =

max(|an|, . . . , |a0|) andc = max(|cn+1|, . . . , |c0|), prove that
a
c
≤ n +1.

4. Determine all positive integersn for which the equation

xn +(2+ x)n +(2− x)n = 0

has a solution in the integers.

5. Let P1,P2, . . . ,P1993 = P0 be distinct points in thexy-plane with the following
properties:

(i) both coordinates ofPi are integers, fori = 1,2, . . . ,1993;

(ii) there is no point with both integer coordinates other thanPi andPi+1 on the
line segmentPiPi+1, for i = 0,1, . . . ,1992.

Prove that for somei, 0 ≤ i ≤ 1992, there exists a pointQ with coordinates
(qx,qy) on the line segment joiningPiPi+1 such that both 2qx and 2qy are odd
integers.
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