


6. The integers b and c are chosen so that  
 

             (i)  one of the roots of the quadratic equation 05 2 � ���� cbxx  is 2  and 
 

             (ii)  one of the roots of the quadratic equation 05 2 � ���� bcxx  is 3. 
 

              Compute the sum of the other two roots. 
 

 (A)  
5
7

��  (B)  
5
8

��  (C)  
5
1

  (D)  
5
7

  (E)  
5
8

 

 
 
7. If log(K) + (log4)(log4) = (log40)(log40), compute K. 
 
 (A)  40  (B)  64  (C)  80  (D)  128 (E)  160 
 
  
8. 



13.    For how many positive integers n will 
12
1 2

��
��

n
)(n

 be an integer.   

 
 (A)  1  (B)  2  (C)  3  (D)  4  (E)  5 
 
 
14. In the diagram, two circles of radii 1 and 2 are tangent to each 

other and the positive x-axis at the origin.  A segment that is  
tangent to the smaller circle is drawn from point B, the 
y-intercept of the larger circle, to point A on the positive x-axis.   
If the coordinates of point A are (a,0), compute the value of a . 

 



 
 
19. Consider the following infinite series  
                    S = 1 – 2 – 3 + 4 + 5 – 6 – 7 + 8 + 9 – 10 – 11 + 12 + 13 – 14 – 15 + . . . 

Define the partial sums of the series as follows: 
       1S  = 1, 2S  = 1 – 2, 3S  = 1 – 2 – 3, 4S = 1 – 2 – 3 + 4, 5S  = 1 – 2 – 3 + 4 + 5,  

and so on.  For what value of n does nS  exceed 2017 for the first time? 
  

(A)   2017 (B)  2018 (C))  2019 (D)  2020 (E)  2021 
 

 
20. Each of the following numbers is a prime, and all but one of them can be expressed 

as the difference of the 



 
 

THE 2017–2018 KENNESAW STATE UNIVERSITY 
HIGH SCHOOL MATHEMAT ICS COMPETITION  

 

Solutions 
 

1.  A Let x = the reduced ticket price.  Then 1.2(10N) = 1.5Nx.  Solving, 8
5.1

12
� � x .  

 
2.  C Let N = the number.  N is negative, for if it wasn’t, its absolute value would not be more than N.   

Therefore, –N = N + 3.5  and N = –1.75 = 

��

��
7
4

.   Thus, taking the reciprocal increases N by  

28
33

4
7

7
4

� �¸
�¹

�·
�¨
�©

�§������ . 

 
3.  C Only days 11 and 22 can be the middle two digits (since no month has 33 days).  Since there 

are 12 months in a year, the first two digits can only be 01, 02, 03, …, 12.  Thus there are 24 
possibilities. 

 

4.  D The number of groups of four students is 
)!4(!4

!



 
 
8.  C Since consecutive angles of a parallelogram are 
            supplementary, each angle of the parallelogram 
 has the same sine.   

Let K = the area of the parallelogram.  Then  

 K = 7x = 4(20 – x)   �Ÿ    







 
 
22.  C Let n be the number of people who voted and a be the number who voted for Don up to 

the time when he had 45% of the vote.  Then 



Using the Pythagorean Theorem on �'BEC and solving for y, we obtain 
2

754 2 ��
� 

x
y .  

Since AC must be an integer, and DE = 
2
5 , 754 2 ��x  must be the square of an integer. 

Trying each of the choices,  
            60175)13(4 2 � ��  is not a perfect square. 

  82575)15(4 2 � ��  is not a perfect square. 

  108175)17(4 2 � ��  is not a perfect square. 

  22 37136975)19(4 � � �� . 
 Therefore, the only possible choice is D. 
 
 


