
23. Don ate x – 27 cherries and Juan ate x – 11  
cherries.  Since x – 27 ≥ 10 and  x – 11 ≥ 10,  

 x  ≥ 37. In addition, x – 11 + x – 27 ≤ x – 1,    
 so x ≤ 37. Therefore, x = 37. 
   
 

  A)  37 B)  38 C)  39 D)  49 

23. 

 

    A 

24. If we subtract a and b from 200, we subtract the 
 pets with scales and gills twice. Adding them 
 back once, we have 200 – a – b + c with neither. 

 A)  200 – a – b  B)  200 – c C)  200 – a – b – c D)  200 – a – b + c 

24. 
 
    D 

25. Since = 144 and y = 3x – 6, 3x2 – 6x = 144. Hence, x2 – 2x – 48 = 0. 

 Thus, (x + 6)(x – 8) = 0 and x = –6 or 8. Since y < x, x = –6. 

  A)  18   B)  8  C)  –6 D)  –24 

25. 

     C 

26. 
Similarly, x = 2 – y and 20x + 50y  = 40 + 30y > 40.   

 

   A)  35 B)  65 C)  105 D)  140  

26. 

     B 

27. If the border’s width is y, the area of the border  

is 2y(2x) + 2y(3x) + 4y2 = 4y2 + 10xy. We are   

given the area is 14x2, so 4y2 + 10xy = 14x2.   
Thus, (2y + 7x)(y – x) = 0. Since y > 0, y  = x.  

 

 A)  0.5x m B)  x m C)  1.5x m D)  2x m        

27. 

 

     B 

28. 102019 has 2020 digits. Subtracting 2019 from 102019 , the result is  
999 999 999 . . . 999 997 981. That’s 2015(9)+7+9+8+1 =18160.  

 

  A)  2019  B)  18 160 C)  18 161 D)  18 169 

28. 

     B 

29. The percent of sugar is (10x+20y)/(x+y). 
Set this equal to z and solve: 10x+20y = 
xz+yz, so (10 – z)x = (z – 20)y and x/y = 
(z – 20):(10 – z). 

 

 A)  (20 – z):(z – 10)     B)  (10 – z):(z + 20)   

 C)  (z + 10):(20 – z)     D)  (z + 20):(10 – z) 

29. 

 

     A 

 

      

 The product of these is x4y4z4.

  A)  xyz    B)  x2y2z2  C)  x3y3z3 D)  x4y4z4           

30. 

     D 
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  1.   
 

 A)  0 B)  12 C)  13 D)  21 

  1. 
     C 

  2. There were a ants in my ant farm. They have  
 6a legs. After 3 ants leave, the remaining  
 ants have 6a – 18 = 6(a – 3) legs. 
 

A) 6a – 3  B) 6(a – 3) C) 6a – 3a  D) a6 – 3 

  2. 
 
     B 

  3.  

 A)  36x – 17     B)  24x – 9 

 C)  12x2 + 12x – 12  D)  12x2 + 12x – 17 

  3. 

     D 

  4. (x – y)(x + y) = x2 + xy – xy – y2 = x2 – y2. 
 

 A)  x2 – y2    B)  x2 – 2xy + y2  C)  x2 + 2xy + y2 D)  x2 + y2 

  4. 

     A 

  5. (x – y)(x + y)(x – y) = (x2 – y2)(x – y) =x3 – x2y – xy2 + y3   
 

 A)  x3 – y3      B)  x3 – x2y – xy2 + y3  

 C)  x3 + y3  D)  x3 + x2y + xy2 + y3 

  5. 

      

      

-s2 ≤ 0 for all real values of s, -s2 – 1 < 0 for all real values of s  
 

  A)  -s3 – 1 B)  (-s)3 – 1 C) -s2 – 1 D) (-s)2 – 1 

  6. 

     C 

  7. The integer solutions of (x2 – 1)(x2 – 2)(x2 – 3)(x2 – 4) = 0 are ±1, ±2. 
 

 A)  2    B)  4    C)  6 D)  8 

  7. 

     B 

  8. If x, y, and z are distinct prime numbers, the least common multiple 

of x2y3z4 and x4y3z2 must contain the highest power of each prime. 

 A)  x8y9z8   B) x6y6z6  C) x4y3z4 D)  x2y3z2  

  8. 

     C 

  9. ((x3+x3)  x3 )3 = (2x3x3 )3 = (2x6)3 = 23x18 = 8x18. 
 

  A)  2x18 B)  8x18      C)  8x27     D)  x54 

  9. 

     B 

10. In my jar, there are 3b red beans, 5b green beans, 
 6b orange beans, for a total of 14b beans. If  
 b = 3, the total number of beans would be 42.  
 

 A)  35 B)  42  C)  60 D)  90 

10. 
 
     B 

11. 2x – 2.5 = ±4, so x = 3.25 or –0.75. The sum of the solutions is 2.5. 
 

 A)  2 B)  2.5   C)  3.75  D)  4 

11. 

     B 

12. The roots of (x – 7)(x + 4) = 0 are 7 and  –4. Their difference is 11. 
 

 A)  3  B)  4  C)  7 D)  11 

12. 

     D 

➠ 

 B 

  

13. Today Li turned 42 and Mae turned 8. In x years, we want 42 + x = 
3(8 + x). Solving, x = 9. Therefore, Mae will be 17. 

 

   A)  9 B)  17 C)  26 D)  51 

13. 

     B 

14. Three crates contain 3b boxes, and three boxes contain 3bp packages. 
If each package holds 4 bulbs, three crates contain 12bp bulbs. 

 

  A)  12bp B)    C)   D)   
3

4

bp 4

3

bp

12

bp

14. 
  
     A 

15. Before the wave hit, a = 3b. After the wave 
 hit, (a –  3)/(b + 1) = 5/2. Combining these 
 equations, (3b – 3)/(b + 1) = 5/2. Simplifying, 
 6b – 6 = 5b + 5. Solving, b = 11. Since a = 3b, 
 a = 33. Thus, Avi had built 33 sand castles 
 before the wave hit. 
 

 A)   11 B)  12 C)  30 D)  33 

15. 

 

     D 

16. If 135  (46 + 2) = (135  46) + 270 = a + 270. 
 

 A)  a + 2 B)  a + 92  C)  a + 94 D)  a + 270 

16. 

x + 8y = x + 3y = x + 11y = 44 and x + y = 4. 
 

 A)  2  B)  4  C)  11 D)  22 
17. 

18. If the hands on a circular clock start at midnight, 1000 hours later is  
83 full times around and then one-third more, which is 4 hours. 

 

   A)  2 B)   4  C)  8 D)  12 

18. 

     B 

19. If x = 3, the value of  is 1.  
 

       A)  1 B)  2  C)  3  D)  6  

20 7x− 19. 

     A 

20. If Sy can shovel snow from half of a driveway in 2 hours, and Ty 
can shovel snow from one quarter of the driveway in 2 hours, to-
gether they shovel three-quarters of the driveway in 120 minutes or 
one quarter in 40 minutes or four-quarters in 160 minutes. 

 

 A)  120   B)  160  C)  180 D)  360 

20. 
 
     B 

21. Of the bottles that Viola collects, 80% are 
 green. Of the green bottles, 30% held perfume 
 45% held spices. Thus, 25% of the green bottles   
 held pills. Since 25% of 80% is 20%, and 20% of 
 her bottles is 25, 100% of her bottles is 125. 
 

  A)  75 B)  100  C)  120 D) 125 

21. 

 

     D 

22. Clearing fractions, 2x2 – y + 3x2 = 4; y = 5x2 – 4.   
 

  A)  4 – x2 B) 4 + x2 C)  5x2 – 4 D)  4 – 5x2 

22. 

     C 

➠ 

 B 

 D 

  


