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Problem 1. 

In triangle 𝐴𝐵𝐶, 𝐴𝐶 = 7.  D lies on AB such that 𝐴𝐷 = 𝐵𝐷 = 𝐶𝐷 = 5. Find BC. 

Answer: ____________ 

Problem 2. 

The increasing sequence 𝑆 = {2, 3, 5, 6, 7, 10, 11, … } consists of all positive integers which are neither a 
perfect square nor a perfect cube.  What is the 2014th term of S? 

          Answer: ____________ 

Problem 3. 

Let 𝑁 = 6 + 66 + 666 + ⋯+ 666 … 6�����
2014  6's

  where the last number has 2014 sixes. What is the sum of the digits of 27N? 

          Answer: ____________ 

  



Problem 4. 

Find all real 𝑥 for which  1 + √𝑥 + 1 + √2𝑥 + 1 = √7𝑥 + 1. 

Answer: ____________ 

Problem 5. 

In isosceles triangle ABC the base angles at B and C are 40∘.  The bisector of angle B meets AC at D and BD is 
extended to E so that 𝐷𝐸 = 𝐴𝐷 (see figure below).  How big is ∠𝐸? 
 

    Answer: ____________ 

Problem 6. 

Find the smallest positive integer 𝑘 such that 𝑘3 ends in the digits 111111 (in base 10).     

          Answer: ____________ 

Problem 7. 

Let 𝑆 = {𝑎, 𝑏, 𝑐,𝑑, 𝑒,𝑓}. Find the value of 

��|𝐴 ∩ 𝐵|
𝐵⊆𝑆𝐴⊆𝑆

 

Note:  𝐴 ∩ 𝐵 Indicates the intersection of sets A and B and 𝐴 ⊆ 𝑆  indicates A is a subset of S that is possibly 
equal to S, and |𝐻| denotes the number of elements in the set 𝐻. 

          Answer: ____________ 

 

Problem 8. 

Find the number of complex numbers 𝑧 (≠ 0,1) such that 𝑧, 𝑧2, and 𝑧4 form an equilateral triangle in the 
complex plane. 

          Answer: __________ 


