
LEAGUES

MAML
STATE INVITATIONAL

MATH LEAGUE
COMPETITION

March 31, 2006



MASSACHUSETTS ASSOCIATION OF MATHEMATICS LEAGUES

STATE PLAYOFFS - 2006

Round 1 Arithmetic and Number Theory

1.

2.

3.
1. What is the closest multiple of 7 to the median of all 2-digit prime numbers?

2. For n > 20, determine the least integer value of n such that the product (505)w has twice as
many digits as n.

3. Find the largest prime factor of 3202 - 320 + 4 .
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Round 2 Algebra 1
1.

2.

3. ( ,

1. Factor completely: 3xa(xa - l ) - 9 0

2. If V5 + Vl5 > 4a for a an integer, determine the largest value of a.

3. The equation x + bx + c = 0 has distinct roots. If 2 is subtracted from each root, the results are
the reciprocals of the original roots. Determine the ordered pair (b,c).
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Round 3 - Geometry
1.

2.

3.

1. An equilateral triangle has a common side to a square with no common interior points, thus
forming a pentagon whose outer perimeter is 20. A segment is constructed between non-common
vertices of the square and triangle. Determine the number of square units in the area of the
smaller region so formed.

2. If fhAB = fhCD = rfiEF,

mBC = ffiDE = ihFA, and mBC > mAB,

determine mZP.

Note: fhAB means m( axeAB)

3. ABC is an equilateral triangle of side 2, AD is an
altitude, MNPQ is a rectangle, and T is the
midpoint of MN. Find the number of square units
in the area of MNPQ.
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