SOLUTIONS - OLYMPIAD EXAMINATION LEVEL 2

1. a)Ifx and y are positive integers less than 7, sketch the graph of the solution set to the
equation x” = y*.
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b) If x% +9x + 20 and 2x + 10 are both positive integers, determine all real

2x+10) 2
solutions to (x2 +9x + 20 =(2x+ 10)(x +9x+20)

This problem is in the form x” = y*. Check both y=x and the separate cases
x=2,y=4 , and x=4,y=2.

2 _ 2 — =
x“4+9%+20=2x+10 Also check 2=42 * +9x+20=2 2x+10=4
x=-2,-5 x=-3,-6 x=-3

This x=-3 is indeed a root.
We can also check it the other way.
x2+9x+20=4 2x+10=2

x =irrational x=-4

These x values don’t agree.
We have x = -2,-5,-3. Plugging these in gives 6°=6° , 0°=0° | 2*=4?, so we find
that -5 is extraneous. Our result is x=-2,-3



o) If x% —11x + 30 and x% — 9x + 18 are both positive integers, solve

(2 x4 30 x2-9x+18) X2 ~11x+30)
X7 —1lx + .

= (*-ox+18
Same process as above. The equation looks like x¥ = y*.

y = xcase yields x2 —11x+30=x2-9x+18 > x=6.

2 _ 2 _
(2,4)caseyieldsx -11x+30=2 «x 9x+18—4_§x:7.
x=4,7 x=2,7

x2-11x+30=4 x>-9x+18=2
(4,2) case yieldsx_ 11+417 . 9+17 -> no solutions.

2 2
Check solutions : x = 6 gives 0°=0° . x = 7 gives 2*=42.
x = 7 is the only solution.







