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1. A circular grass field has radius 20 yards.  A hungry goat is chained to a point on the edge of 
the field by a chain of length 20 yards.  The goat can eat grass at a rate of one square foot per 
hour.  Assuming the grass does not grow back, to the nearest day, how many days will it take 
until the goat no longer has any grass to eat? Answer:___________ 
 
2.   Kiran and Evan are both given the same list of positive integers (repeated entries may occur 
on the list).  Kiran adds the entries and obtains a total of 24.  Evan multiplies the entries 
together and gets the number . Of the 50 numbers 1, 2, 3, . . . , 50, how many of these could 
be the value of ?
Answer:___________ 
 
3.  Kiran wishes to walk directly to Evan's Emporium following the shortest possible route along 
some of the indicated sidewalks, so at each intersection he will either go north or east. Find the 
total number of different paths Kiran could follow to reach Evan's Emporium. 

 
 

Answer:___________ 
 
 
 
 
 
 
 
 
 

4.  In quadrilateral ,  and .  

Find the ratio . Answer:___________ 
 

5.  Kat has a sequence  of 2020 integers. For every , the term 

 is equal to the average of the three numbers , and . If every term in the 
sequence is positive, what is the smallest possible value of the term ? 

Answer:___________ 
6.  Let S be the set of all positive integers of the form  for some positive integers  and . 
For example,  and  are elements of S. 
(a) Show that there exists an element of S that ends in exactly 2020 zeroes. 
(b) Prove that there is no element of S that ends in exactly 2021 zeroes. 
(c) Determine, with proof, whether there exists an element of S that ends in exactly 2016 
zeroes. 
 
Note:  For this problem, please include your proof on separate sheets of paper. 
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