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Problem 1. 

A shell is formed from six triangular sections, as shown. Each triangle has interior angles of 30o, 60o, and 90o. If 
AB has a length of 1 cm, what is the length of AH, in cm? 

 

 

          
     Answer: ____________ 

Problem 2. 

Find all integer solutions of the system of simultaneous equations: 

𝑎𝑏 + 𝑐𝑑 = −1 

𝑎𝑐 + 𝑏𝑑 = −1 

𝑎𝑑 + 𝑏𝑐 = −1 

          Answer: ____________ 



 

Problem 3. 

Two teams play a 7-game series, where the first team to win 4 games wins the series. If a team has won 𝑤 

games and lost 𝐼 games so far in the series, its probability of winning the next game is (𝑤 + 1)
(𝐼 + 𝑤 + 2)� . 

Find the probability that the series requires 7 games to decide the winner. 

          Answer: ____________ 

Problem 4. 

In triangle 𝐴𝐵𝐶,𝐴𝐵���� = 4,𝐴𝐶���� = 5,𝐵𝐶���� = 6, and point 𝐷 lies on 𝐴𝐶���� with 𝐶𝐷����  =  2.  Points 𝐸 and 𝐹 on 𝐴𝐵���� and 
𝐵𝐶���� (respectively) are chosen so that when line segments 𝐷𝐸���� and 𝐷𝐹���� are drawn, they divide 𝐴𝐵𝐶 into three 
regions of equal area. Find the length of segment 𝐸𝐹����. 

             Answer: __________ 

Problem 5. 

Determine all real solutions to the system of equations. 

𝑥 + log(𝑥) = 𝑦 − 1 

𝑦 + log(𝑦 − 1) = 𝑧 − 1 

𝑧 + log(𝑧 − 2) = 𝑥 + 2 

 

          Answer: __________ 

 

Problem 6. 

The natural numbers 𝑎, 𝑏, 𝑐 have the property that 𝑎3is divisible by 𝑏; 𝑏3 is divisible by 𝑐; and 𝑐3 is divisible by 
𝑎. Prove that (𝑎 + 𝑏 + 𝑐)13 is divisible by 𝑎𝑏𝑐, but that (𝑎 + 𝑏 + 𝑐)12 need not be divisible by 𝑎𝑏𝑐. 

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


