
State Mathematics Finals:  Level II 
May 4, 2017 

 

 

1.  Find the next number in the following sequence: 0, 1, 1, 2, 4, 7, 13, 24,  … 

 

 a) 37    b)  42     c)  44    d)  45  e)  48 

 

 

 

2. Determine the length of the perimeter of a right triangle with area 24 cm2 and hypotenuse of 10 cm.  

 

 a) 24 cm   b)  20 cm     c)  14 cm    d) 25 cm  e)  ( )2110 +  cm 

 

 

 

3. Find the sum:  .299171411852 +++++++   

  

 a)  20,100       b)  451,850      c)  15,500        d) 44,850 e) 15,050 

 

 

 

4. If the sum of the lengths of all edges of a triangular pyramid is 42 cm, and the edges all have equal 

length, what is the total surface area of this solid?  

 

  a)  168 cm2  b) 349 cm2 c) 398 cm2 d)  196 cm2. e) 3196 cm2. 

 

  

 

5.  If   x + y = 5  and  10133 =+ yx   then what is the value of  xy? 

 a)  
5

8
  b)  

2

1015 3+
     c)  

4

25
        d) 3 1015−  e)  

5

24
 

 

 

 

6. How many natural numbers x, where x < 100, have the property that 2 divides x, 3 divides (x+1),  

and 5 divides (x+2).   

 

 a) 1 b)  3 c)  3 d)  4 e) 5 

 



7. Ryan pulls out 2 socks from a drawer that contains 7 socks. Of these 2 are red, 3 are blue, and the 

rest are white.  If all socks are equally likely to be pulled, what is the chance that Ryan pulls out a 

pair of like-colored socks?   
 

a)  
3

1
       b)  

7

3
      c)  

14

5
      d)  

21

5
 e) 

49

17
 

 

 

8. What is the largest of the solution to the equation (x – 1)(x + 1)(x + 3) = x3 ? 

 

 a)  1 b)  
4

101+
 c) 

6

101+
 d) 

6

351+
 e)  

6

371+
   

 

 

9. Consider the parabola, 2xpxy −= .  Find the positive value of  p  so that the line y =  2x + 7 will 

intersect the parabola at exactly one point. 

 

 a)  0 b)  722 −  c)  527 −  d) 72 −  e)  722 +  

 

 

 

 

10. Consider a circle through points A, B, and C and a 

point, P, outside that circle. Let segment PA  be tangent 

to the circle and let points P, B, and C be collinear.  If  

PA = 12  and PB = 9, determine BC. 

 

 a) 5 b)  7 c) 53  

 

                   d)  73               e) 16 

  

 

 

 

 

11. Given the base 5 numbering system with digits 0, 1, 2, 3 and 4, what is  123×42 –  1044? 

 

 a)  4,122 b)  4,321  c)  10,013 d)  10,222 e) 11,321 

 

 

 



12. John’s grades in Algebra are: 88 for the homework average, 76 for the quiz average, and 82 for the 

project average. If homework counts as 10% of the course grade, quizzes count for 40% of the 

grade,   projects count for 20% of the grade, and the final exam counts for the rest, what grade does 

John need on the final exam to get an 85 average?    

 

 a)  85 b)  89  c)  94 d)  96 e) 98 

 

 

 

13. How many different 5-digit numbers can you form using only the digits 1, 2, 3, and 4, where 4 is 

used twice and all other mentioned digits are used once? 

 

  a)  30 b) 55 c) 60  d) 120 e) 1,024 

 

 

 

14. Simplify the expression 
3

3

3

3

+

−
+

−

+

x

x

x

x
. 

 

 a)  
3

62

−

+

x

x
 b) 

3

34

−x

x
 c) 

3

2

−x

x
 d)  2 e) 

3

34

+x

x
 

 

 

 

 

15. Consider the pentagon with right angles at vertices A and C, and 

lengths: AB = 12, BC = 7, CD = 24, DE = 15, and EA = 16. 

      Determine the area of this pentagon. 

   

        a)  74   b)  330  c)  340 

        

               c)  360                    d)  420 

 

 

 

 

 

16. Find the sum of the two solutions to the equation ( )xx 32839 1 =++ . 

 

 a)  –3 b)  –2 c) –1  d) 1 e) 1.3   



17. Three prime numbers when added total 99.  The difference between the largest and smallest is 50.  

What is the value of the other (middle) number?  

 

 a) 31 b) 37 c) 41 d) 43 e) 53 

 

 

 

18. A kite is a quadrilateral that is symmetric across one of its diagonals.  Consider a kite with one right 

angle and with its two diagonals having lengths  26  cm and 224  cm. What is its perimeter? 

 

 a) 4 306 cm b) 144 cm c) 260 cm d) 98 cm e) 72 cm 

 

 

 

19. If   a + b + c + d = 26,   a –  b + c – d = 6  and   a +  b –  c – d = 10  determine  d – 2b + 3c .  

 

 a)  4 b)  14 c) 24 d)  34 e) 44  

 

 

 

20. Determine the remainder of 422017 divided by 11. 

 

   

       a) 1 or 2 b)  3 or 4 c)  5 or 6 d) 7 or 8 e)   9 or 10 

 

 

21. Suppose log2 3 ∙ log3 4 ∙ log4 5 ∙ log5 6 ∙ log6 7 ∙ ⋯ ∙ log𝑛(𝑛 + 1) = 5. Find the value of n. 

a) 24                    b)   27                  c)  31                    d)  35                   e)  None of these. 

 

 

22. Determine the number of positive integers n, 1 ≤ 𝑛 ≤ 2000, that are NOT divisible by 2, 3 nor 5. 

a) 526                  b)  530                 c)  534                  d)  540                 e)  640 

 

 

23. Let a and b be positive numbers such that  

log8 𝑎 + log4 𝑏2 = 3     and      log8 𝑏 + log4 𝑎2 = 5. 

      Find the value of ab. 

 

a) 64                      b)  37                  c)  32                   d)  24                   e)  8 

 

 



24. Find all real numbers a such that the system of simultaneous equations 

{
3𝑥 − 𝑎𝑦 = 7

𝑎𝑥 − 3𝑦 = −7
 

       has infinitely many solutions (𝑥, 𝑦). 

a) 7                       b)  3                    c)  −3                  d)  −7                 e)  None of these 

 

 

 

25. Consider an equilateral triangle ABC. Let P be a point in the interior of triangle ABC, such that 

perpendicular lines PD, PE, and PF are drawn to the sides AB, BC and AC at the points D, E, F 

respectively. Let h be an altitude of triangle ABC, and let a = PE, b = PF, and c = PD. Find a 

relation among a, b, c and h. 

a) 𝑎 + 𝑏 = 𝑐 + ℎ      b)  𝑎𝑏𝑐 = 2ℎ     c)  
𝑎

𝑏
=

𝑐

ℎ
      d)  ℎ = 𝑎 + 𝑏 + 𝑐      e) None of these 

 

26.  Let 𝑓(𝑥) =
√1−𝑥

𝑥−|𝑥|
. Find the domain of 𝑓(𝑥). 

a) {𝑥|𝑥 ≠ 1}        b)   {𝑥|𝑥 < 0}      c)  {𝑥|𝑥 > 0}      d)  {𝑥|𝑥 ≠ 0}       e)  {𝑥|𝑥 < 1, 𝑥 ≠ 0} 
 

27.  Let 

𝑓(𝑥) =
𝑥 −

15
𝑥 − 2

𝑥 −
20

𝑥 − 1

 

  

       Find the sum of all real values of x such that 𝑓(𝑥) = 0. 
a) 6                b)  −2                c)  2                 d)   −3               e)  3 

 

28. Consider the function 𝑓(𝑥) = 𝑥 + 1. Find the point on the graph of 𝑓(𝑥) which is closest to the 

point (4,1). 

a) (0, 1)         b)  (4.1, 1.1)      c)  (2, 3)         d)  (3, 4)             e)  (4, 5) 

 

 

29. Consider the ∆𝑀𝑁𝑃. 𝑀𝑅⃗⃗⃗⃗ ⃗⃗  bisects ∠𝑁𝑀𝑃, 𝑀𝑁 = 2𝑦, 𝑁𝑅 = 𝑦, 𝑅𝑃 = 𝑦 + 1, and  𝑀𝑃 = 3𝑦 − 1. 

Find the value of y. 

  
a) 5                   b)  4                 c)  3                  d)  2                     e)  1 



30. A circle is tangent at P to the side 𝐵𝐶̅̅ ̅̅  of the square ABCD. The vertices A and D are on the circle as 

shown. The side 𝐷𝐶̅̅ ̅̅  intersects the circle at Q. Which of the followings is NOT true? 

 

𝑎)   ∠𝑄𝑃𝐴 is a right angle                        b)   𝐴𝑃̅̅ ̅̅  bisects ∠𝑄𝐴𝐵     

c)   𝑚∠𝐵𝐴𝑃 = 𝑚∠𝑄𝑃𝐶                           d)  𝑚∠𝑃𝑄𝐶 + 𝑚∠𝐵𝐴𝑃 > 900        

e)   𝐴𝑄̅̅ ̅̅  is a diameter of the circle. 

 

 

31. Which group of 8 integers has a mean of 6, a mode of 4 and a median of 5? 

a) 2,4,4,4,7,9,9,9                            b)  4, 5, 2, 4,4, 8, 9, 10    

c)  3, 4, 6, 8, 10, 16, 8, 4                           d)  4,3,12,10,8,6,4,1                  e) None of these 

 

 

32. Let n be a positive integer. Consider the function 

𝑓(𝑥) = 9𝑥2𝑛+1 + 9𝑥2𝑛 + 27𝑥2𝑛−1 + 27. 

      Find the remainder when 𝑓(𝑥) is divided by (𝑥 + 1).  

a) 0                     b)  9                    c)  18                     d)  27              e)  None of these 

 

 

33. Solve the inequality for all real x, 𝑥 < 2𝑥 + 1 < 3𝑥 + 2. 

a) (−1, ∞)        b).  (0, ∞)          c) (1, ∞)             d)  (2, ∞)       e)  None of these 

 

 

34. Define 𝑎𝑖 + 𝑏𝑗 = [
𝑎 𝑏
−𝑏 𝑎

]. Compute (2𝑖 + 3𝑗)(3𝑖 − 4𝑗). 

 

a) 6𝑖 − 12𝑗         b)  6𝑖 + 12𝑗         c)  −6𝑖 + 𝑗          d)  18𝑖 + 𝑗       e)  None of these 

 

 

35. For what choice of k will the following system be consistent? 

{

2𝑥 + 𝑦 = 5
𝑥 − 3𝑦 = −1
3𝑥 + 4𝑦 = 𝑘.

 

 

a) 0                     b)  9                    c)  10                    d)  5                e)  None of these 



 

36. If cos 𝑥 = 2 sin 𝑥, find the value of cos 2𝑥. 

a) 
3

5
             b)  

1

2
                c)  

23

25
              d)  

13

15
               e)  None of these 

 

 

37. If two distinct positive divisors of 64 are randomly selected, what is the probability that their sum is 

less than 32? 

a) 
1

3
              b)  

15

28
             c).  

10

21
                d)  

1

2
               e)  

5

7
 

 

 

38. Five children A, B, C, D and E sit randomly in five chairs in a row. What is the probability that A 

and B do not sit next to each other. 

a) 
2

5
               b)  

3

5
                c)  

1

5
                d)  

1

20
               e)  None of these 

 

 

39. Let ∆𝐴𝐵𝐶 be a triangle with vertices at 𝐴 = (0,0), 𝐵 = (8,0), 𝐶 = (0,16). Consider the 

transformation: 𝑇(𝑥, 𝑦) = (
1

4
𝑥 + 1,

1

2
𝑦 + 1). Let ∆𝐴′𝐵′𝐶′ be the image of ∆𝐴𝐵𝐶 after the 

transformation: 𝑇(𝑥, 𝑦). Find the area of ∆𝐴′𝐵′𝐶′. 
a) 4               b)  8                 c)  16             d)  32               e)  None of these 

     

 

40. Suppose a curve C is represented by the parametric equations  

𝑥 =
1

√𝑡 + 1
,            𝑦 =

𝑡

𝑡 + 1
. 

      Which of the following equations represent the curve C? 

 

a) 𝑥2 + 𝑦2 = 1     b)  𝑦 + 𝑥2 = 1     c)  𝑥 + 𝑦2 = 1     d)  𝑥2 − 𝑦2 = 1   e)  𝑥 − 𝑦2 = 1 

 

 

 

 

 


