
42nd United States of America Mathematical Olympiad

Day II 12:30 PM – 5 PM EDT

May 1, 2013

Note: For any geometry problem, the first page of the solution must be a large, in-scale,
clearly labeled diagram made with drawing instruments (ruler, compass, protractor, graph pa-
per). Failure to meet any of these requirements will result in a 1-point automatic deduction.

USAMO 4. Find all real numbers x, y, z ≥ 1 satisfying

min(
√

x + xyz,
√

y + xyz,
√

z + xyz) =
√

x− 1 +
√

y − 1 +
√

z − 1.

USAMO 5. Given positive integers m and n, prove that there is a positive integer c such that the
numbers cm and cn have the same number of occurrences of each non-zero digit when
written in base ten.

USAMO 6. Let ABC be a triangle. Find all points P on segment BC satisfying the following property:
If X and Y are the intersections of line PA with the common external tangent lines of the
circumcircles of triangles PAB and PAC, then

(
PA

XY

)2

+
PB · PC

AB · AC
= 1.
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