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1.  A cryptarithm is a correct arithmetic equation encoded using letters such that each 
appearance of a letter has the same value (a digit 0-9) and such that different letters have 
different values. (Note that numbers are not allowed to have leading zeroes.) The cryptarithm 
given below has seven possible solutions. If O = 7 and R = 5, what is the value of the word 
OUTWEIGH? 

Answer:___________ 
 
2.   Twenty couples attend a party. During the party, each pair of male partygoers chats twice, 
and each pair of female partygoers chats once. If a total of 822 chats occurred during the party, 
what is the greatest possible number of male-female couples who could have attended the party 
in total? Answer:___________ 
 

3.  Find all ordered pairs of nonzero rational numbers satisfying the equations 

 and . Answer:____________________________ 
 
4.  Suppose that , , , and  are distinct lattice points in the plane such that all six 
lengths , , , , , and  are integers. Prove that the product of these 
six lengths is divisible by 12. 
 
Note:  For this problem, please include your proof on separate sheets of paper. 
 

5.  For a positive integer , let d|n  , where .  Thus, for example, 

.  Find the smallest positive integer  for which 

. Answer:___________ 
 

6.  Right triangle  has side lengths , , and .  Equilateral triangle  is 
contained in triangle , with one vertex on each side, as shown below.  Find the minimum 
and maximum possible areas of triangle . 
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