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1.   Kiran has 2020 red blocks, labeled with the integers 1 to 2020 inclusive, and Evan has 2020 
blue blocks, also labeled with the integers 1 to 2020 inclusive.  Kiran and Evan group their 
blocks into pairs, with one red block paired with one blue block, in such a way that the sum of 
the labels of the blocks in each pair is a power of 2.  They then evaluate the product of the 
numbers on each pair of blocks.  What is the sum of the 2020 products that Kiran and Evan 
obtain? 

 
Answer:___________ 

 

2.  The roots of the polynomial  are  and  for some angle  with 
.  Determine the value of . 

 
 

Answer:___________ 
 

3. A convex pentagon has consecutive side lengths of  and .  If there exists a 
circle of radius 9 passing through all of its vertices, find all possible values of . 

 
 
Answer:____________ 

 

4.  Let  be the greatest common divisor of  and .  Compute the 

value of . 
 

Answer:____________ 
 
5. Two congruent spheres with disjoint interiors are both contained inside a regular tetrahedron 
of side length 6.  Determine the greatest possible value for the shared radius of the spheres. 
 
 

Answer:___________ 
 

6.  Suppose that  is expressed in base 3, as .  Prove that 

for every positive integer , at least one of the digits  is nonzero.
 

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