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1) Three students on Vermont's team are at the American Regional Math League Competition 
are standing in a large open field. Matthew and Kailey are standing in the same spot and Kevin 
is standing 12 meters away. Matthew chooses a random direction and walks 12 meters in this 
direction. What is the probability that Matthew is closer to Kevin than Kailey is to Kevin? 
 
 
         Answer: ____________ 
 
 
2) Erik has a rectangular piece of cardboard measuring x units by y units. He cuts out four 
identically-oriented rectangles (with sides parallel to the full piece of cardboard) of dimensions 2 
units by 4 units from the four corners of his piece of cardboard, in such a way that the resulting  
material can be folded into a rectangular box (including the top) whose volume is 72 cubic units. 
Find the area of Erik's original piece of cardboard. 
         Answer: ____________ 
 
 
3) The positive integer 𝑁𝑁 is divisible by every two-digit integer. If 𝑁𝑁 is written as the product of 
𝑘𝑘 two-digit integers, find the smallest possible value of 𝑘𝑘. 
 
 
         Answer: _____________ 
 
 
 
4) Let 𝑎𝑎 = log3 5 , 𝑏𝑏 = 2 log2 𝑎𝑎 , 𝑐𝑐 = 9𝑏𝑏 ,𝑑𝑑 = log𝑎𝑎�1 𝑐𝑐� � , 𝑒𝑒 = 3𝑎𝑎𝑑𝑑,𝑓𝑓 = 54 𝑒𝑒�  and 𝑔𝑔 = log√2 �

2
𝑓𝑓3� �. 

Compute the value of g, in simplest form. 
 
         Answer: ____________ 
 
 

5) For positive real numbers  𝑥𝑥,𝑦𝑦, and  𝑧𝑧, let 𝑓𝑓(𝑥𝑥, 𝑦𝑦, 𝑧𝑧) = 𝑚𝑚𝑚𝑚𝑚𝑚 �2
𝑥𝑥

, 2𝑧𝑧
𝑦𝑦

, 𝑥𝑥2 + 2𝑥𝑥𝑦𝑦, 𝑥𝑥
𝑧𝑧
�. Find 

with proof, the maximum value of 𝑓𝑓(𝑥𝑥,𝑦𝑦, 𝑧𝑧) and all triples (𝑥𝑥,𝑦𝑦, 𝑧𝑧) at which this maximum is 
achieved. 
 
          
Note: For this problem, please include your proof on a separate sheet of paper. 

 
6) In triangle  𝐴𝐴𝐴𝐴𝐴𝐴, the point D on AB and the point E on AC are chosen such that a circle of 
radius 8 can be inscribed in quadrilateral 𝐴𝐴𝐴𝐴𝐵𝐵𝐵𝐵 and a circle of radius 3 can be inscribed in 
triangle  𝐴𝐴𝐵𝐵𝐵𝐵. If 𝐴𝐴𝐴𝐴 = 26 and  𝐴𝐴𝐵𝐵 + 𝐴𝐴𝐵𝐵 = 36, find the perimeter of   ∆𝐴𝐴𝐴𝐴𝐴𝐴 . 
 

         Answer: ____________ 
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