International Mathematical Talent Search — Round 10

Problem 1/1Q Findz? + %+ 22 if 2, y, andz are positive integers such that
Ta? — 3y? + 422 = Sand162? — Ty? 4+ 922 = —3.

Problem 2/1Q Deduce from the simple estimate,< /3 < 2, that6 <

33 <7,

Problem 3/1Q For each positive integer, n > 2, determine a function

() = ap + bz + culz — dy|,

wherea,,, b,, ¢,, d,, depend only om, such that
folk)=k+1fork=1,2,... ,n—1andf,(n) =1

Problem 4/1Q0 A bag containsl993 red balls andl993 black balls. We
remove two balls at a time repeatedly and

(i) discard them if they are of the same color,
(ii) discard the black ball and return to the bag the red ball if they are different
colors.

What is the probability that this process will terminate with one red ball in
the bag?

Problem 5/1Q Let P be a point on the circumcircle @ ABC', distinct from
A, B, andC. SupposeBP meetsAC at X, andC'P meetsAB atY. Let
@ be the point of intersection of the circumcirclesA¥ABC andAAXY,
with Q # A. Prove thatP(Q bisects the segmetXY". (The various points
of intersection may occur on the extensions of the segments.)



