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1.    An odd integer between 600 and 800 is divisible by 7 and is also divisible by 9. What is 

the sum of its digits? 
 
a)  9   b)  12   c)  18   d)  21  e)  27 

  
2.    Among all positive real numbers x and y, what is the smallest possible value of x + y for 

which x + y ≤ xy? 
    

a)  1  b)  2  c)  4  d)  6  e)  7 
  

3.   The expression 13 + 7 + 4   is equal to 
     

a)  4 b)  5   c)  6                d)  7  e)  8 
       

4. How many real solutions does the equation     !!!!!
    !

!!!!!
= 1 have? 

 
a)  3  b)  4  c)  5  d)  6  e)  7 

  
5. What is the remainder when x82 + 82 is divided by x – 1? 

 
a)  0  b)  1  c)  81  d)  82  e)  83 
 

6. There is a 25 percent chance that there will be a pop quiz on Wednesday, a 30 percent 
chance there will be a pop quiz on Thursday, and a 20 percent chance there will be a 
pop quiz on Friday. To the nearest whole percent, what is the probability that there will 
be a pop quiz on at least one of these three days? 
 
a)  2%  b)  42% c)  58% d)  75% e)  98% 
 

7. How many two-digit prime numbers are there in which both digits are prime numbers? 
(For example, 23 is one of these numbers but 31 is not, since 1 is not a prime number.) 

  
a)  2  b)  3  c)  4  d)  5  e)  6 
 

8. If a regular polygon has 71 sides, how many diagonals does it have? 
 
a)  2414 b) 4414 c)  4828 d)  5041 e)  none of these 
 

9. If 2.4 × 108 is doubled, then the result is equal to 
 
a)  2.4 × 208       b)  24.8 × 208       c)  4.8 × 108       d) 2.4 × 1016        e) none of these 

  
10. A proposed new $5 coin is called the “foonie”. The foonie’s two faces are identical and 

each has area 5 cm2. The thickness of the foonie is 0.5 cm. How many foonies are in a 
stack that has a volume of 50 cm3? 
 
a)  5  b)  10  c)  15  d)  20  e)  25 
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11. Fill in six blanks with the digits 1 through 6, using each digit exactly once, to create the 

largest integer divisible by 5. 
 

12. In the diagram at right, O is the center of the circle and 
A, B, C, and D are points on the circle such that segment 
CD passes through O. If ∠BAC = 35°, find the degree 
measure of ∠BCD. 
 
 
 
 

13. A new operation ∗ for combining two numbers a and b 
is defined by 𝑎 ∗ 𝑏 =    !!!

!
.  If x ∗ (x ∗ 4) = x, what is x? 

 
14. When 100 is divided by 12, the remainder is 4. 

When 100 is divided by a positive integer x, the remainder is 10. 
When 1000 is divided by x, what is the remainder? 
 

15. Given that 𝑎! = 2, 𝑎! = 3, and 𝑎! = 𝑎!!! + 2𝑎!!! for n ≥ 3, find the simplified numerical 
value of 𝑎!! + 𝑎!"". 
 

16. Let F(x) be a real-valued function defined for all real x ≠ 0 and x ≠ 1 such that: 
 

      
 
Find F(2). 
 

17. An isosceles right triangle has legs of length 16!"#$!" . Its hypotenuse can be expressed 
in the form 2!. Find the value of x. Express your answer as a decimal. 
 

18. A group of 28 engineers agree to inspect bridges around the country to determine their 
safety. They also decide that each engineer will inspect exactly 32 bridges and each 
bridge must be inspected by exactly 4 people. How many bridges will be inspected? 
 
 

19. The rectangle ABCD is divided into seven smaller congruent 
rectangles, as shown in the figure at right. If the area of ABCD 
is equal to 336, what is the perimeter of rectangle ABCD? 
 
 

20. In the diagram at right, what is the value of x 
in degrees? 
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21. Suppose that x and y are positive numbers such that 

 
xy = 1/9, 
x(y + 1) = 7/9, 
y(x + 1) = 5/18. 

  
What is the value of (x + 1)(y + 1)? 

  
22. Consider two positive numbers such that their difference is 2 and their product is 10. 

Find the value of the larger number. 
 

23. A kind farmer puts out a plate consisting of 2016 kernels of corn. On the first day, one 
bird flies in and eats one kernel. On the second day, two birds fly in and eat one kernel 
each. On the third day, three birds eat one kernel each, and so on. Find the value of n 
such that on the nth day, after all the birds eat the kernels on that day, the plate is empty. 
 

24. Monica, Bill, and Jacob are carpenters. Monica can make one table in one hour. Bill can 
make one table in two hours. Jacob can make one table in three hours. If they work 
together, how many hours will it take them to make 99 tables? 
 

25. Fernando forms 3 three-digit numbers A, B, and C using the digits 1 to 9 exactly once 
each. What is the largest possible value he can get for A + B − C? 
 

26. A rectangle is inscribed within a square of side length 1 such that each vertex of the 
rectangle lies on a different side of the square. The rectangle’s length is twice its width. 
Find the area of the rectangle. 
 

27. A pair of standard fair six-sided dice is rolled. What is the probability that the 
nonnegative difference between the two numbers rolled is a prime number? 
 

28. How many lines in the plane are at a distance of 2 from the point (0, 0) and are at a 
distance of 3 from the point (6, 0)? 
 

29. Five people at a conference place their business cards in a basket. Each person 
randomly chooses one card from the basket. What is the probability that exactly one 
person gets his or her own card? 
 

30. In the diagram at right, congruent circles P and Q are 
internally tangent to circle O and are externally tangent 
to each other at point O, as shown. Circle S is internally 
tangent to circle O and is externally tangent to both 
circle P and circle Q. Given that PQ = 24, what is the 
diameter of circle S? 
 
 
 
 
 
 

31. Find the non-zero real value of 𝑥 that satisfies the equation 5𝑥 ! = 10𝑥 !. 
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32. Consider the following system of equations: 

 
4x + 2y – 2z = 10 
2x + 8y + 4z = 32 
30x + 12y – 4z = 24. 

  
 Find the product xyz. 
  

33. When a number is tripled, then decreased by 5, the absolute value of the result is 16. 
Find all possible values for the original number. 
 

34. A parallelogram has area 36 and has diagonals of length 10 and 12. What is the length 
of its longest side? 
 

35. Two opposite sides of a square are increased by 25% and the other two sides are 
decreased by 40%. What is the percentage decrease in the area of the resulting 
rectangle? 
 

36. A dog is tied to the corner of an 8 meter by 10 meter shed with a 12 meter piece of rope. 
Rounded to the nearest square meter, what is the area of the region in which the dog 
can roam? 
 

37. A circle with diameter AB has radius 5π. As shown 
in the diagram, the curves AXB and AYB are 
formed from semicircles of radii 2π and 3π, with 
their centers on AB. Find the area between the 
curves AXB and AYB (shaded in the diagram). 
 
 
 
 
 
 

38. A jar contains 5 distinguishable pennies, 6 distinguishable nickels, 7 distinguishable 
dimes, and 8 distinguishable quarters. In how many ways can a set of three coins be 
selected so that the total value of the selected coins is less than 15 cents? 
 

39. How many positive factors does 2016 have? 
 

40. Quadrilateral ABCD is inscribed in a circle, 
as shown in the diagram at right. Given that 
AC is a diameter of the circle, what is the 
sum of the degree measures of ∠BAD and 
∠BCD? 


