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1.  A set is called “double-free” if it contains no pair of distinct elements  with . 
Find all values of  such that the maximum number of possible elements in a double-free 

subset of  is 2020.  
Answer:___________ 

 
2.   In triangle , , , and , and point  is located on 

.  If the inscribed circle in  is tangent to the inscribed circle of  at , find 
the length of . 
 

Answer:___________ 
 
3.  Calculate the angle , in radians, with , such that 

.
 

Answer:____________ 
 

4.  A tetrahedron has three edges of length  and three edges of length 6.  Compute all 
possible values for the volume of this tetrahedron. 
 

Answer:____________ 
 
5. The letters in the word DEPRESSURIZED are randomly permuted.  What is the probability 
that neither the string PRIDE nor the string DEER--with those letters in that order, and with no 
other letters in between--appears in the resulting permutation? 
 

Answer:___________ 
 

6.  Suppose  are positive integers such that , , 

, and  are all perfect squares. 
 

(a) Prove that at least two of  must be equal. 
 

(b) Find all possible ordered quadruples .  
 
Note:  For this problem, please include your proof on separate sheets of paper. 
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