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May 1, 2014 

 

 

 
1. A line with slope 2 contains the point (5, 1).  Which of the following points is also on that line? 

 

 a. (7, 2) b. (8, 16)    c. (9, 3)  d.  (10, 11)   e. none of these  

 

 

 

2. A right triangle with a perimeter of 40 cm has a leg of 15 cm length.  What is the length of its 

hypotenuse?   

 

a.  25 cm b.  20 cm  c. 18.5 cm d.  320  cm  e. 17 cm 

 

 

 

3. Let xxf 46)(  . Find the value of x where f (x) = 3.      

 

a.  –2    b.   –1.5 c. –0.5   d. 0.125   e. 0.5   

 

 

 

4. Assume you have 10 chips numbered 0, 1, 2, …, 9  and that you choose 2 chips at random.  What 

is the chance that at least one of these numbers is either 1 or 2?   

 

 a.  2/45   b.  1/5 c.  8/25  d. 17/45 e.  9/25  

 

 

 

5. Pat is standing on a 25 m cliff overlooking the ocean and throws a rock in a parabolic arc towards 

the ocean. If the rock took 2 seconds to reach the peak of its arc, and an additional 3 seconds to 

hit the water, how high (relative to herself) did she throw the rock?     

 

 a.  20 m.   b.  25 m c.  30 m. d. 50 m. e.  125 m.  

 

 

 

6.  Solve for x, where  13421  xxx .   

 

 a.  2   b.  )3(log 2  c.  1.5  d. 8  e.  )3(log5.0 2   



7. Express x  in terms of y if 
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8. Two circles of radius 6 are tangent to each other and a third 

larger circle of radius 12 as shown.  What is the value x, 

where x is the radius of a fourth circle that is tangent to the 

previous three?  

  

a.  5  b.  4 c. 52   

             d. 32                   e. 626   

 

 

 

9. Determine the area of the triangle formed by the lines: x +
3
4 y = 25,   y = 

3
4 x  and  the x-axis. 

 

a.  3100   b. 72 c. 150 d. 580                 e.  200 

 

 

 

10. Four points, A, B, D, and E lie on a circle.  Segments, AD  and BE

intersect at point C as shown,   If  AB = 7, BC = 6, AC = 5, and CD 

= 4, determine the length of segment DE .   (Note, image not drawn 

to scale.) 

 a.  6    b. 30  c.  
5

28
  

   d.  
3

14
                    e.  5 

 

 

11. If you roll three fair standard die, what is the probability that their total face values 

will sum to 13?  

a.  
216

13
        b.  

18

1
 c.  

12

1
 d. 

144

13
 e.  

72

7
  

 

 

12. Line, 2y – x = 10, intersects circle, 10022  yx , twice. Find the distance between the 

intersection points. 

 

a.  53         b.  58      c. 10   d. 105                 e.  16 

 



13. A rectangle is partitioned into four smaller rectangular 

pieces, three of which have areas, 42, 56 and 66.  The fourth 

one is not given. What is the area of the missing rectangle? 

 

a.  72  b. 80 c. 88  

 

              d. 92              e.  none of these 

 

 

14.   Solve the complex number equation,   2 = (3 + i) x – 6i.      

 

 a.  2i   b.  1.2 – 1.6i c.  1.5 – 2i d.  2.5 i e.  1.2 + 1.6i  

 

 

 

15. Let a – 2b = 3c where a, b, and c are positive, and let 
c

b

b

a
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b

a
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 a.  3 b. 
2
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  c. 

2

173
 

 

 

 

16.   Let n = k
3
 – k,  where k is a natural number larger than 1. Which of the following statements are 

TRUE for all values of k > 1? 

  

 i.  n  is even         ii.  n  is  divisible by 3     iii  n is divisible by 5 

 

 a.  i. only    b. i and ii    c.  i  and  iii    d.  all of them    e.  none of them  

 

 

 

17. 1 + 5 + 9 + 13 + 17 + … + 97 + 101 = ? 

 

 

 a. 1,352 b.   1,241 c. 2,704 d. 1,326 e.  none of these 

 

 

 

18. Consider a cylinder with a circular base of radius of 4 and with two points, 

A and B, on the rims directly over each other. If the shortest possible path 

around the side surface of the cylinder as shown in the figure is 10π, what 

is the height of the cylinder, AB? 

 

 a.  4π  b.  5π             c.  6π  d. 7π            e.  8π 



19.     If  20145   is divided by 7, what is its remainder? 

 

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

 

 

 

 

20. An equilateral triangle and a square have the same perimeter.  What is the ratio of the square’s 

area to the triangle’s area? 

 

a. 1 b.  
4

33
  c. 

2

3
 d.  

3

32
  e. none of these 

 

 

 

 

21. The sum of two real numbers is 12.  The sum of their squares is 94.  What is their product?  

 

a.  25 b.  11236   c.  35 d.  1112396  e.  none of these 

 

 

 

 

22. The sum of three real numbers is 18.  The middle number is the average of the other two.  If the 

difference between the largest and the smallest is 7, what is the value of the largest number? 

 

a.  
3
28  b.  9 c.  

6
19  d.  10 e.  none of these 

 

 

 

 

23. The sum of four real numbers is 24.  When rearranged from smallest to largest, the difference 

between one number and the next is constant.    If the second number is twice the first, what is the 

value of the third number? 

 

a.  2.4 b.  7 c.  7.2 d.  9.6 e.  none of these 

 

 

 

 

24. The sum of five real numbers is 30. These numbers have the property that they can be arranged in 

a sequence such that the next value is the sum of the previous two.   If the first two numbers are 

the same, what is their common value? 

 

a.  1.5 b.  2 c.  2.5 d.  3   e.  none of these 

 



25. Consider the set of prime numbers less than 24 from which you pick two without replacement at 

random. What is the probability that their sum is 24?   

 

 a.  
6

1
  b.  

8

1
 c.  

12

1
 d.  

24

1
   e.  

36

1
  

 

 

 

26. A right triangle, ABC, is partitioned into five congruent 

triangles as shown.  If the area ABC  is 20, what is the 

length of its hypotenuse, AB?    

 

 a. 10         b.  56    c. 55     

 

           d.  54               e.  52  

 

 

 

27. A square with an area of 25 square units is divided into five parts, four 

congruent triangles and a square, as shown in the figure on the right.  

If the square EFGH has the same area as each triangle what is the 

length of AE , the longer leg of ABE?     

a. 4         b.  
2

55 
  c. 5      

           d.  52                e.  52   

 

 

 

28. A pentagon with an area of 30 square units is partitioned into 

five congruent isosceles right triangles as shown.  Determine 

the length of  AB .     

 

a. 5         b.  62   c. 54      

           d.  32               e.  23   

 

 

 

29. Chris had to travel 120 miles in 2 hours to get to a Mathematics contest on time.  On the first 60 

mile stretch of highway he drove 50 mph.  What is the minimum average speed Chris must travel 

on the remainder of the trip to make it on time? 

 

a.  70 mph  b.  75 mph c.  80 mph d.  90 mph e.  none of these 

 

 



30. Solve  2)1(log)8(log 22  xx . 

 

a.  1.5 b.  2 c.  3 d.  4 e.  none of these 

 

 

31. An arbelos is the region bordered by three mutually tangent 

semi-circles with co-linear centers. If the radius of the outer 

circle is 10, and the shaded region of the arbelos is 21, what is 

the radius of the larger of the two inner semi-circles, x?   

 

a. 6  b.  5 + 2   c.  5 + 22   

  

              d. 7                e. none of these 

 

 

32. How many integer values of k exist if  0322  kxx  for all real numbers x? 

 

 a. 1 b. 2    c. 3  d. 4    e. none of these  

 

 

 

33. Given a circle centered at O with two cords,   ̅̅ ̅̅  and   ̅̅ ̅̅ , that 

intersect at point P  with angle APD equaling    .  If the length of 

arc AD is 2π  and the length of arc BC is 4π, what is the circle’s 

radius? 

 

a. 6 b.  9  c. 12 

 

             d.18                 e. none of these 

 

 

 

34. If we let K 2014)32( , find the expression of 2014)32(   in terms of K.  

  

 a. 
K

1
        b.  

K

1
  c.

K

32 
  d. 

K

32 
 e. none of these   

 

 

 

35. Consider a triangle ∆ABC. If the length of one side of the triangle is 

reduced by 20% and the length of another side of the triangle is stretched 

by 20%, what is the ratio of the area of the new triangle, ∆AˊBCˊ to the 

area of the original triangle, ∆ABC? 

 

 a. 0.8 b. 0.96        c. 1      d. 1.04  e. 1.2  

 



36.  Let 
x

xxf
1

)(      for what value of x is  f(x+2) = x – 2? 

 a. –3 b.  –
2

3
 c. 

2

51
  d.  –

4

9
 e. 132   

 

 

37. There are two points, A (–1,2) and B (2,1), on xy-plane as 

shown in the figure. Find the minimum value of AP + PB  

when the point P is on x-axis.  

 

a. 22     b.  23   c. 52   

 

           d.   102                e. none of these 

 

 

38.    How many different letter arrangements can you get by picking 4 letters from the word 

ALGEBRA? 

 

 a.  732   b. 672  c.  600  d.  504 e.  480  

 

 

 

39.  Consider a square shaped clock as shown in the figure. Assume the 

angles at the center are all the same.  What is the ratio of the area of 

the triangle between 12 o’clock and 1 o’clock and the area of the 

four-sided polygon between 1 o’clock and 2 o’clock?   

 a.   
4

13 
             b. 

6

3
        c.  

3

32 
  

   d.  332                    e.  none of these 

 

 

 

40.   In this Sudoku the digits 1-5 are placed in cells   

such that each digit appears in every row, every 

column, and every group of cells exactly once.   

 Which digit is in the highlighted central cell?  

 

 

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