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1. Two circles with centers A and B have radii of 8 inches and 20 inches, respectively. The 
centers are 35 inches apart. If CD is a common internal tangent to the two circles and CD 
intersects AB at E, what is the length of segment AE?  

 
Answer:___________ 

 
2.  Find the number of perfect cubes in the set {11, 22, 33, 44, 55,…, 20172017} 

 
 

Answer:___________ 
3.  Find all real solutions to the equation 2 log (x+16) = 2 + log(x). 
 

Answer:___________ 
 
4.  A 2017-dimensional hypercube of side length 1 is drawn along with all of its diagonals, 
yielding a total of 24033 - 22016 segments.  Compute the median length of these segments. 
 

Answer:___________ 
 
5.  Prove that f(n) = 1 - n is the only integer-valued function defined on the integers that satisfies 
the following conditions. 
(i) f(f(n))=n, for all integers n; 
(ii) f(f(n+2)+2)=n for all integers n; 
(iii) f(0) = 1. 
 
Note:  For this problem, please include your proof on separate sheets of paper. 
 
6.  A set of 15 (distinct) positive integers has the property that the arithmetic mean of the 
elements in any nonempty subset is an integer.  Find the smallest possible value for the largest 
of the integers. 

Answer:__________ 
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