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Problem 1. 

In the array, two letters are called neighboring letters if they are adjacent to each other horizontally, vertically, 
or diagonally. Starting from any letter "M" on the outside of the array find the number of ways of spelling 
"MATH" by moving only between neighboring letters. 

          Answer: ____________ 

M M M M M M M 
M A A A A A M 
M A T T T A M 
M A T H T A M 
M A T T T A M 
M A A A A A M 
M M M M M M M 

 

 

 

 



Problem 2. 

Find the number of positive integers 𝑛 such that 𝑛 plus the product of the (base-10) digits of 𝑛 equals 2014. 

          Answer: ____________ 

Problem 3. 

The Calgary Lames and the Boston Ruins play a best-of-7 series with no ties, in which the series ends once one 
team has won exactly 4 games. The probability that the Ruins win any particular game is constant, and the 
games are independent. If it is exactly 45% more likely that the series lasts for 6 games than for 7 games, find 
the probability that it lasts for 4 games. 

          Answer: ____________ 

Problem 4. 

   a) Find all 𝑥 > 0 such that 𝑥 + 1
𝑥+ 1

𝑥+ 1
𝑥+⋯

= �𝑥 + �𝑥 + �𝑥 + √𝑥 + ⋯ Answer: __________ 

    b) Find all 𝑥 > 0 such that 𝑥 − 1
𝑥− 1

𝑥− 1
𝑥−⋯

= �𝑥 − �𝑥 − �𝑥 − √𝑥 −⋯  Answer: __________ 

Problem 5. 

Find all pairs of non-zero real numbers (𝑥, 𝑦) that are solutions to the simultaneous equations 𝑥𝑥+𝑦 = 𝑦3 and 
𝑦𝑥+𝑦 = 𝑥6𝑦3. 

          Answer: ____________ 

Problem 6. 

 Inside a circle of radius 5 is inscribed a trapezoid of height 4, one of whose bases is a diameter of the circle. A 
triangle having the property that each of its sides is parallel to  a side of the trapezoid is also inscribed in the 
circle. Find the area of the triangle. 

          Answer: ____________ 

Problem 7. 

Find the number of ordered pairs of real number (𝑥, 𝑦) satisfying the equations 𝑥2 + 𝑦2 = 2013 and 
(tan𝜋𝑥)(tan𝜋𝑦) = 1. 

          Answer: ____________ 

Problem 8. 

One angle in a triangle with sides 𝑎 − 3, 𝑎 − 2, and 𝑎 − 1 is supplementary to one angle in a triangle with sides 
𝑎 − 1,𝑎,𝑎 + 1. Find all possible values of a.          
          Answer: ____________ 


