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1. Evan is coloring a map of the 14 counties in Vermont.  Each county will be colored yellow,
green, or blue; adjacent counties are allowed to have the same color.  If a total number of
these maps have an odd number of green counties, and a total number of these maps have
an even number of green counties, determine the value of .

Answer:_________________

2.  If and are integers such that , what is the value
of ?

Answer:_________________
3.  This is a relay problem.  The answer to each part will be used in the next part.

(a) Suppose that the polynomial has four distinct

integer roots .  What is the least possible value for ?
(b) Let be the answer to part (a).  A set of integers is called hexaphobic if it contains no

pair of distinct elements such that is divisible by 6.  What is the greatest

possible number of elements in a hexaphobic subset of ?
(c) Let be the answer to part (b).  A repunit is a positive integer whose base-10 digits are

all equal to 1, such as 111 or 1111111?  How many digits does the smallest repunit
divisible by have?

Answers: (a) __________________  (b) _____________________   (c) ___________________

4.  Cube , shown below, has side length 1.  If is the polyhedral region
that lies inside both tetrahedron and tetrahedron ,
what is the radius of the largest sphere that can be inscribed in ?

Answer:_________________

5.  In triangle , , , and
.  Find all possible

values for the area of triangle . Answer:_________________

6.  A rectangular 9 x 2021 gameboard is colored in a black-and-white checkerboard pattern
(with adjacent squares colored different colors) such that the four corner squares are black.
Tinsley then places 2021 checkers on black squares of the board, one in each of the 2021
columns, such that the checker squares in adjacent columns share a vertex.  Prove that the
number of possible ways Tinsley can place the checkers on the board is divisible by .

Note:  For this problem, please include your proof on separate sheets of paper.
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