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Problem 1. 

Three numbers form a geometric sequence. The arithmetic mean of the first two is -9, and the arithmetic mean 
of the first and third terms is -15. Find the smallest possible value of the first term.    
          Answer: ____________ 

Problem 2. 

A circular sector has the same perimeter and area as a rectangle. (The perimeter of the sector includes the two 
radii.) Prove that the radius of the sector equals one of the side lengths of the rectangle. 

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

            

Problem 3. 

If 𝑄 is a convex quadrilateral whose four side lengths and two diagonal lengths all lie in the set {1,𝑑}, where 
𝑑 > 1, find all possible values of 𝑑. 

          Answer: ____________ 

Problem 4.  

The remainder when dividing the polynomial 𝑝(𝑥) by 𝑥3 − 2𝑥2 − 𝑥 + 2 is 𝑎𝑥2 + 6𝑥 + 12. The remainder 
when dividing 𝑝(𝑥) by 𝑥3 + 𝑥2 − 4𝑥 − 4 is 3𝑥2 − 𝑏𝑥 − 12. Find 𝑎 + 𝑏. 

             Answer: __________ 

Problem 5. 

The "run-length" of a sequence of heads and tails is the length of the longest consecutive sequence of identical 
outcomes: thus, the run-length of the sequence HTTHHHHTH is 4, while the run-length of the  
sequence TTTHHTHHTTT is 3.  If a fair coin is flipped 12 times, find the probability that the run-length of the 
sequence of outcomes is 2.           

          Answer: __________ 

Problem 6. 

Suppose that 1 < 𝑎 < 𝑏 < 𝑐 < 𝑑 < 𝑒 are positive integers such that 1
𝑎

+ 1
𝑏

+ 1
𝑐

+ 1
𝑑

+ 1
𝑒

= 1. If 𝑒 is equal to 3 
times a prime number, find the sum of all possible values for 𝑑. 

          Answer: __________ 


