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Instructions: 

1. Solve all of the problems. In problems 1 and 2 you should show your work fully. In 
problems 3, 4, 5 and 6 you should write only the answer. 
2. Write with blue or black ink. (You may use pencil for the figures)  
3. Do not use corrector liquid (Tipp-ex).  
4. Do not use calculators. 

 

Solve problems 1 and 2, showing your work fully. Each problem is 10 
points. 
 
Problem 1:   

α) Determine the value of the following expression: 

     
   2 2 3 21 2 3 ... 2015 1 3 2 4 3 5 ... 2014 2016              

 

β)  Find n such that 15 6 3 2! 2 3 5 7 11 13n       . 

 

 Problem  2:  

Consider a triangle ΑΒΓ  where  13ΑΒ ΑΓ cm  and 

10ΒΓ cm . Let ,E Z be points on the side ΑΓ  so that 

ΑE EZ ZΓ  . Let Δ  and Ι be points on ΒΓ  such that ΑΔ  

and ZΙ are perpendicular to ΒΓ . 

Find: 

a) The length of AΔ . 

b) The area of the triangle BEZ . 

c) The area of the triangle ΔZI .   

 
 
 
 
 



Solve problems 3, 4, 5 and 6 giving only the final answer.  
Each problem is 5 points. 
 
Problem 3:  

Find how many numbers from 1 to 2018 are not perfect powers.  

Note: A number n  is a perfect power  if it can be written in the form kn m where 

,m k positive integers with 2k  . 

 
Problem  4:   

A rectangular board of 8 columns has its squares numbered beginning in the upper left 

corner and moving from left to right so that row one is numbered 1 through 8, row two is 

numbered 9 through 16, and so on. A student shades square 1, then skips one square and 

shades square 3, skips two squares and shades square 6, skips 3 squares and shades square 

10, and continues in this way until there is at least one shaded square in each column. What 

is the number of the shaded square that first achieves this result? 

 

 

 

 

 

 

 

 

 

Problem 5:  

In the figure below the line segments , ,ΑΒ ΓΔ ΕΖ  are parallel and the points  , ,Β Δ Ζ  are 

on the same line. Given that 6ΑΒ cm  and 3ΕΖ cm  find, in cm, the length of  ΓΔ . 

 

 

                                                                                                                                                                                                                             

 

 



Problem 6:   

Ιn a magic triangle, each of the six whole numbers 10 -15 is placed in one of the circles so 

that the sum, , of the three numbers on each side of the triangle is the same.  

α) Find the largest possible value of  . 

β) In how many different ways can we put the numbers in order to achieve the largest 

possible value of ? 

 

 

 

 

 

 

 
 

http://artofproblemsolving.com/wiki/index.php?title=Whole_number
http://artofproblemsolving.com/wiki/index.php?title=Circle
http://artofproblemsolving.com/wiki/index.php?title=Triangle

