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16. The pages of books and magazines are numbered so that when open, even numbered pages are on 

the left and odd numbered pages are on the right.  I have a magazine where one page has been 

removed at random, so that now two page numbers are missing.  If the sum of the remaining pages is 

832, what is the last numbered page?  Assume, of course, that pages are consecutively numbered, 

starting with the number 1.  Hint:  The sum of the first n counting numbers is 1
2 ( 1).n n✟  

 
17. What is the maximum value of the function 

4 2( ) cos ( ) sin (2 )f x x x✠ ✡ ? 

A)  
5

4
               B)  

21

16
               C)  

4

3
               D)  

3

2
 

 
18. The equation 2log (2) log ( ) 2x x☛ ☞  has two solutions for x, one is less than 1 and one greater than 1.  

What is the solution that is greater than 1? 

 
19. If a and b are single-digit positive integers chosen at random (so that each digit has an equal chance 

of being selected), then what is the probability the point ( , )a b  is on the line y ax b✌ ✍ ? 

A)  0                B)  
1

81
               C)  

2

81
               D)  

81

ab
 

 
20. A 24-hour clock, i.e. one that shows AM and PM times, loses 75 seconds per day and currently shows 

the correct time.  At this rate, and unadjusted, how many years (rounded to the nearest year) will it 

take until the clock will next show the correct time? 

A)  2               B)  3               C)  4               D)  5 
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2. 1  and  5 4;  thus, 1 4 3 3.W Y Z W Z Y X W Y Z Y Y Y Y✄ ☎ ✄ ✆ ✝ ✄ ✆ ✄ ☎ ☎ ✄ ☎ ☎ ☎ ✆ ✄ ✆  

Since these must all be digits, 0 3 3 9 1 4 and 0 4 9 4 13.Y Y Y Y✞ ✟ ✞ ✠ ✞ ✞ ✞ ✟ ✞ ✠ ✞ ✞   

Thus,  4, 5, 0,  and 9.Y W Z X✡ ✡ ✡ ✡   Therefore, the 4-digit number is 5940.             Answer:  5940 
 

 

 
 

 

 

 
 

 

3. Let n  be the original list size, and S be the sum.  Thus, ✛
25

2
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n n
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☛
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25 1
.
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✒

✑
  

✓✔✕✖✕ ✖✗✘✙✚✗✜✢ ✣✤✥ ✛
22 23 0n n S✦ ✧ ★   ✌✍✎ ✏ 13 .S n✩  ✪✤✘✫✗✍✗✍✬ ✛ ✌✍✎ ✏ ✢✗✕✚✎✖✥

2 ( 5) 0n n ✭ ✮ , giving 5n ✯  as the only viable solution (and a mean of 13).                             Answer:  5 
 

4. 2015 is odd, the only way the sum of two integers can be odd is if one is even and one is odd.  The 

only even prime number is 2, making its pair 2013.  But 2013 is not prime, as it is divisible by 3 

(and 11 and 61).  Thus, there are no pairs of primes that sum to 2015.                              Answer:  None 
  

5. Extending the sides of the large square into the smaller square, reveals 4 congruent 

sections.  Thus, each region is 1
4  the area of the entire (small 2✰2) square, 1

4 4 1.✱ ✲   

                                                                                                                                                      Answer:  1 
 

6. The Polynomial Remainder Theorem tells us that when the polynomial ( )P x  is divided by the 

linear polynomial x a✳ , the remainder is ( ).P a   Thus, the remainder in this case is  

2016 2015 2014( 1) ( 1) ( 1) ( 1) 2015 1 1 1 2015 2016.P ✴ ✵ ✴ ✶ ✴ ✶ ✴ ✶ ✵ ✴ ✶ ✶ ✵                                  Answer:  D 
 

 

 

 

7. 
2 3 2 8 4 210! 10 9 8 7 6 5 4 3 2 1 2 5 3 2 7 2 3 5 2 3 2 2 3 5 7✷ ✸ ✸ ✸ ✸ ✸ ✸ ✸ ✸ ✸ ✷ ✸ ✸ ✸ ✸ ✸ ✸ ✸ ✸ ✸ ✸ ✷ ✸ ✸ ✸ .  Any factor will thus 

be of the form 2 3 5 7a b c d
✹ ✹ ✹ , where a, b, c, and d are integers such that 0 8, 0 4,a b✺ ✺ ✺ ✺  

0 2,c✻ ✻  and 0 1.d✼ ✼   However, in order for such a factor to be a perfect square, a, b, c, and d 

must be even.  Therefore, {0,2,4,6,8}, {0,2,4}, {0,2}, {0}a b c d✽ ✽ ✽ ✽ , i.e. 5 values for a,              

3 values for b, 2 values for c, and only 1 value for d.   Hence, there are 5 3 2 1 30✾ ✾ ✾ ✿  perfect square 

factors of 10!.                                                                                                                                              Answer:  30 
 

 

 

8. Roots being 1x ❀ ❁  and 0x ❂ , tell us 
3( 1)( 1)y ax x x ax ax❃ ❄ ❅ ❃ ❄ .  Thus, 0b ❆ (and 0d ❇ ) and 

.c a❈ ❉   Furthermore, the long-term behavior ( y ❊ ❋●  as x ❍■ , and y ❏❑  as x ▲▼ ◆ ) tell us 

that  0a ❖ , hence, 0.c P                                                                                                                            Answer:  D 






