
1. Maria threw a die 7 times and got a total of 41 points. How many times did she get
the number 6?

(A) 3 (B) 4 (C) 5 (D) 6 (E) 7

2. Determine the largest power of 2 that divides N = 1 + 2 + 3 + ... + 1011?

(A) 10 (B) 11 (C) 22 (D) 110 (E) 121

3. Which of the following numbers can be represented both as a sum of two consecutive
positive integers and a sum of three consecutive positive integers?

(A) 2006 (B) 2007 (C) 2008 (D) 2009 (E) 2010

4. How many times do the hands of a clock form an angle of 90◦ in 48 hours?

(A) 48 (B) 88 (C) 44 (D) 24 (E) 22

5. Start with the number 1. To every number we apply an “operation” that consists
of multiplying the number by 3 and then adding 5. What is the last digit of the
number obtained after applying the operation 2010 times?

(A) 1 (B) 4 (C) 7 (D) 9 (E) 0

6. For every two positive integers a and b we define the operation ∗ as follows: a ∗ b =
ab + 2. What is the value of (...((1 ∗ 1) ∗ 1) ∗ ... ∗ 1) ∗ 1 if 2010 1’s are used?

(A) 2011 (B) 4021 (C) 4019 (D) 4009 (E) 2009

7. How may different five-digit numbers can be formed out of the numbers 0, 1, 2, 3, 3?

(A) 24 (B) 32 (C) 48 (D) 56 (E) 60

8. What is the value of 20102 −√2006 · 2008 · 2012 · 2014 + 36?

(A) 1 (B) 2 (C) 6 (D) 10 (E) 14

9. In the sequence 4, 7, 1, 8, 9, 7, ... every term is obtained by taking the last digit of the
sum of the preceding two terms. What is the value of n if the sum of the first n
terms of the sequence is 2000?

(A) 100 (B) 300 (C) 400 (D) 365 (E) 1000

10. We are building a pile consisting of square chips. Each chip has one face painted
completely black. The other face of the chip is separated in 8 triangles as shown on
the figure below, and each triangle is painted in one of the following colors: yellow,
green, red, or blue. When painting the chips we obey the following rules:

(a) the triangles that are symmetric with respect to the center of the chip should
be painted in the same color;
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(b) the triangles that share a common side should be painted in different colors.

What is the number of chips in the pile if all combinations of colors are used and
every two chips have different coloring? Note that two chips are considered to have
the same coloring if one can be obtained by rotating the other.

(A) 36 (B) 54 (C) 64 (D) 27 (E) 216

11. What is the last digit of 1 · 2 · 3 + 2 · 3 · 4 + ... + 2008 · 2009 · 2010?

(A) 2 (B) 4 (C) 6 (D) 8 (E) 0

12. Let a1, a2, ..., a15 be a sequence of 15 nonzero integers such that at least three of
them are positive. Among all 105 products of pairs of these numbers, there are 26
negative products. How many negative numbers are there in the sequence?

(A) 2 (B) 4 (C) 6 (D) 8 (E) 12

13. Four teams participate in a soccer tournament and every two teams play each other
exactly once. A team is awarded 3 points for a win, 1 point for a draw, and 0 points
for a loss. At the end of the tournament all teams finished with different total scores.
What is the maximum number of points that the team ranked last can have?

(A) 0 (B) 1 (C) 2 (D) 3 (E) 4

14. Let A, B, C, D, and E be points in the plane such that AB = 12, BC = 23,
CD = 34, DE = 101, and EA = 32. Find BD.

(A) 22 (B) 34 (C) 35 (D) 57 (E) larger than 58

15. To each positive integer n we assign a non-negative integer f(n) such that the fol-
lowing properties hold:

(a) f(rs) = f(r) + f(s)
(b) f(n) = 0 if the last digit of n is 3
(c) f(10) = 0

Find f(2010).

(A) 0 (B) 2 (C) 200 (D) 8 (E) 201
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16. The increasing sequence 1, 3, 4, 9, 10, 12, 13, 27, 28, 30, 31, ... consists of all positive
integers that are a power of 3 or the sum of different powers of 3. What is the
number that is in the 100th place of the sequence?

(A) 270 (B) 981 (C) 330 (D) 303 (E) 1024

17. Let A′, B′, C ′, D′, E′ and F ′ be the midpoints of the sides AB, BC, CD, DE, EF ,
and FA, respectively, of a convex (not necessarily regular) hexagon ABCDEF .
Denote by S the sum of the areas of the triangles ABC ′, BCD′, CDE′, DEF ′,
EFA′, and FAB′, respectively. What is the area of the hexagon ABCDEF?

(A) 2S (B) 3S/2 (C) 2S/3 (D) S/3 (E) S/2

18. What is the number of values of a for which the inequality
2x + a2 + 1

x + a
≤ 1 has no

solution?

(A) 0 (B) 1 (C) 2 (D) 3 (E) none of the previous

19. Consider 9 points on a circle. In how many different ways can we separate these
points into sets of three points each in such a way that no two triangles determined
by the points in these sets intersect each other?

(A) 11 (B) 12 (C) 14 (D) 18 (E) 23

20. What is the number of solutions of xyz = xy + yz + xz− 2 for positive integers x,y,
and z?

(A) 2 (B) 4 (C) 5 (D) 7 (E) more than 7

Essay Problem: Alice wrote 2010 integers on the board each of which is greater than
1. Prove that Alice can erase some of the numbers so that the product of the remaining
numbers can be represented as a2 − b2 for some integers a and b.
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