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OLYMPIAD EXAMINATION LEVEL 2

a) Ifx and y are positive integers less than 7, sketch the graph of the solution set to the

equation x” = y*. (2 points)

b) If x* + 9x + 20 and 2x + 10 are both positive integers, determine all solutions to

2x+1

0 2
(x2 +9x +20 ) - @+ 10> +9x+20) (5 points)

c) If x% ~11x + 30 and x2 — 9x + 18 are both positive integers, determine all integer

x% -9x+18) x% ~11x+30)

solutions to @2-11x+30 =(vz—-9x+18

( 5 points)

a) Let S be the set of circles X%+ y2 =n forn = 1,4,and 9. Let T be the set of lines

y=x+ k‘\/i fork = 0,+ 1,42, + 3, and + 4. Determine the number of points in the
intersection of the graphs of the sets S and 7. ( 3 points)

b) Let S be the set of circles x? +y2 =nforn=1,2,3,...,8,9. Let T be the set of

lines y = x + k~/2 for all integers k. Determine the number of points in the intersection of

the graphs of the sets S and 7. ( S points)

¢) Let p be an arbitrary positive integer greater than 1. Let S be the set of circles
x% + y2 = n where n takes on all positive integer values less than p2 . Let T be the set of

lines y = x + k~/2 for all integers k. Determine, in terms of p, the number of points in the

intersection of the graphs of the sets S and 7. ( 6 points)






