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1. Find the smallest positive integer  such that for every integer  with  
there exists an integer  for which  

 . Answer:___________ 
 
2.  Each of the 8 faces of a hexagonal prism is randomly painted green, gold, black or white. 
Find the probability that that the prism has at least one pair of green faces that share an edge. 

 
Answer:___________ 

 
 
3.  In triangle , , , and . If the bisector of angle  

intersects the inscribed circle of △  at points  and , find the length of segment 
. 

 
Answer:___________ 

 
 

4. If  is a polynomial with integer coefficients and  is an integer such that ,

, and , find all possible values of . 
 

Answer:___________ 
 
 

5. The value of  can be written in the form 

, where , , and are positive integers and .  Find the ordered triple 

. 
Answer:___________ 
 

 
6. Determine, with proof, all positive integers  with the property that there exists a way to label 
every lattice point in the plane with a positive integer such that 

(a) Every positive integer is used to label exactly one point, and 
(b) The sum of the labels of the vertices of any four points forming a square is divisible 

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