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1.  A large rectangle is divided into three smaller rectangles and a square as shown in the 
diagram. If the three nonsquare rectangles have areas 96, 120, and 180 (in some order), find all 
possible side lengths for the square. 

Answer:___________ 
 
 

2.   Kat writes down the units digits of the numbers  ... , , 
obtaining a sequence . What is the sum of the numbers in Kat's sequence? 
 

Answer:___________ 
 
3.  Prove that the integers 1 through 32 inclusive can be arranged around a circle so that the 
sum of each pair of adjacent integers is a perfect square, and that the integers 1 through  
inclusive cannot be so arranged for any integer  with . 
 
Note:  For this problem, please include your proof on separate sheets of paper. 
 
 

4.  If , what is the smallest integer   
such that  is an integer? 
 

Answer:___________ 
 

5.  Triangle  has .  
Find the length of the bisector of angle . 

Answer:___________ 
 
6.  Find an ordered triple  of positive integers with  such that  
 

. Answer:___________ 

The Vermont Math Coalition’s Talent Search test is prepared by Kiran MacCormick (Math Teacher at Missisquoi 
Valley Union HS) and Evan Dummit (Postdoctoral Associate at Arizona State University). 

https://www.codecogs.com/eqnedit.php?latex=1%5E%7B1%7D%2C%202%5E%7B2%7D%2C%203%5E%7B3%7D%2C%0
https://www.codecogs.com/eqnedit.php?latex=2016%5E%7B2016%7D%2C%202017%5E%7B2017%7D%2C%202018%5E%7B2018%7D%0
https://www.codecogs.com/eqnedit.php?latex=1%2C%204%2C%207%2C%20...%20%2C%206%2C%207%2C%204%0
https://www.codecogs.com/eqnedit.php?latex=n%0
https://www.codecogs.com/eqnedit.php?latex=n%0
https://www.codecogs.com/eqnedit.php?latex=2%20%5Cleq%20n%20%5Cleq%2030%0
https://www.codecogs.com/eqnedit.php?latex=f(n)%3D%5Cdfrac%7Bn-3%7D%7B%5Csqrt%7B2n-2%7D-2%7D%0
https://www.codecogs.com/eqnedit.php?latex=n%3E3%0
https://www.codecogs.com/eqnedit.php?latex=f(f(f(f(n))))%0
https://www.codecogs.com/eqnedit.php?latex=ABC%0
https://www.codecogs.com/eqnedit.php?latex=%5Cdfrac%7B1%7D%7BAB%7D%2B%5Cdfrac%7B1%7D%7BBC%7D%3D%5Ccos(B)%3D%5Cdfrac%7B1%7D%7B8%7D%0
https://www.codecogs.com/eqnedit.php?latex=B%0
https://www.codecogs.com/eqnedit.php?latex=(a%2Cb%2Cc)%0
https://www.codecogs.com/eqnedit.php?latex=a%3Cb%3Cc%0
https://www.codecogs.com/eqnedit.php?latex=%5Csqrt%7B%5Cdfrac%7B1%7D%7B%5Csqrt%7Ba%7D%2B%5Csqrt%7Ba%2B1%7D%7D%7D%2B%5Csqrt%7B%5Cdfrac%7B1%7D%7B%5Csqrt%7Bb%7D%2B%5Csqrt%7Bb%2B1%7D%7D%7D%2B%5Csqrt%7B%5Cdfrac%7B1%7D%7B%5Csqrt%7Bc%7D%2B%5Csqrt%7Bc%2B1%7D%7D%7D%3D1%0

