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Problem 1. 

At the Mathville Tapas restaurant, the dishes come in three types: small, medium, and large. Each dish costs an 
integer number of dollars, with the small dishes being the cheapest and the large dishes being the most 
expensive.  (Tax is already included, different sizes have different prices, and the prices have stayed constant 
for years.)  This week, Jean, Evan, and Katie order 9 small dishes, 6 medium dishes, and 8 large dishes. When 
the bill arrives, the following conversation occurs: 

Jean: "The bill is exactly twice as much as last week." 

Evan: "The bill is exactly three times as much as last month."  

Katie: "If we gave the waiter a 10% tip, the total would still be less than $100." 

 
Find the price of the group's meal next week: 2 small dishes, 9 medium dishes, and 11 large dishes. 

          Answer: ____________ 

Problem 2.  

Points 𝐴,𝐵,𝐶, and 𝐸 lie on circle 𝑂 such that 𝐴𝐶 is a diameter of 𝑂.  Point 𝐷 lies outside the circle on the 
perpendicular bisector of 𝐶𝐸 such that angle 𝐷𝐸𝐴 =  150𝑜 .  If ∠𝐸𝐴𝐵 =  75𝑜 and 𝐴𝐵 =  𝐵𝐶 =  4, find the 
perimeter of pentagon 𝐴𝐵𝐶𝐷𝐸.            
          Answer: ____________ 

Problem 3. 

Let [𝑥] be the greatest integer function and {𝑥} =  𝑥 − [𝑥] be the fractional part of 𝑥, (For example, [𝜋] =
3 𝑎𝑛𝑑 {𝜋} = 𝜋 − 3).  Find the number of real numbers 𝑥 in the interval [0,1] such that {𝑥}  + {2𝑥}  +  {3𝑥}  +
 {4𝑥}  +  {5𝑥}  =  2.  

          Answer: ____________ 

Problem 4.  

 Four boys and four girls each bring one gift to a party.  Each boy randomly chooses a girl to give his gift to, 
and each girl randomly chooses a boy to give her gift to.  Determine the probability that each person receives 
exactly one gift and that no two people exchanged gifts directly with one another (i.e., if 𝐵 gave 𝐺 a gift, then 𝐺 
did not give 𝐵 a gift). 

             Answer: __________ 
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Problem 5. 

A set of 𝑛 distinct positive integers has sum 2015.  If every integer in the set has the same sum of digits (in base 
10), find the largest possible value of 𝑛.           

          Answer: __________ 

Problem 6. 

A checkerboard is "almost tileable" if there exists some way of placing non-overlapping dominoes on the board 
that leaves exactly one square in each row and column uncovered.  (Note that dominoes are 2𝑥1 tiles which 
may be placed in either orientation.)  Prove that, for 𝑛 ≥ 3, an 𝑛𝑥𝑛 checkerboard is almost tileable if and only if 
𝑛  is congruent to 0 or 1 modulo 4. 

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

 

           


