Student Level: ciass (11, 12 & 13) Max Time: 2 Hours

3-Point Problems

1. There are 200 fish in an aquarium. 1 % of them is blue, all the rest are vellow. How
many yellow fish do we have to take out the aquarium, so that blue fish represent 2 % of all
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(A) 2 (B) 4 (C) 20 (D) 50 (E) 100

2. Which is the largest of the following numbers?
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(A) 0O (B) 1
(C) 2 (D) a finite number but more than 2

4. Mari, Ville and Ossi went to a café. Each of them bought three glasses of juice. two
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5. The picture shows a solid formed with 6 triangular faces. At each
vertex there is a number. For each face we consider the sum of the
3 numbers at the vertices of that face. If all the sums are the same
and two of the numbers are 1 and 5 as shown, what is the sum of
all the 5 numbers? 5 &=

(A)9 (B) 12 (C) 17 (D) 18 (E) 24

6. Circles f(F;13), ¢(G;15) intersect in points P, @. Length of line segment PQ is 24.
Which of the following could be the length of the segment FG?

(A) 2 (B) 5 ()9 (D) 14 (E) 18

7. A box contains 2 white, 3 red and 4 blue socks. Liz knows. that a third of the socks have
a hole in them but not what colour the worn through socks are. She is picking up socks from
the box to the floor at random and hoping to get two good socks of the same colour. How
many socks must she take to be absolutely sure to have a good pair?

(A) 2 (B) 3 (C) 6 (D) 7 (E) 8



Inad

-+

o]

ner B. How many meters did the ball travel?
(Remember that a ball bounces with the same
angle that it enters as shown in the picture on

the right.)

(A) 7 (B) 2¢/13 (C)8

number of light kangaroos?

(A) 1000 (B) 1001

(D) 1003 (E) this situation is impossible
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(D) 43

(E) 2(vV2+V3)

12. 2009 kangaroos, each of them either light or dark, compare their heights. It is known
that one light kangaroo is higher than exactly 8 dark kangaroos, one light kangaroo is higher
than exactly 9 dark kangaroos, one light kangaroo is higher than exactly 10 dark kangaroos.
and so on, and exactly one light kangaroo is higher than all dark kangaroos. What is the



transparent, meaning that it is not possible to see through it neither
from top to bottom, nor from front to back and not even from left
to right. At least how many black cubes would we have to put into
the big cube measuring 3 x 3 x 3 to make the whole cube non-
transparent?

(A) 6 (B) 9 (C) 10 (D) 12 (B) 18

15. What is the last digit of the number 12 — 22 + ... — 20082 + 20092
(A) 1 (B) 2 (C) 3 (D) 4 (E)5

(B) 6+ 7 (C)9+731 (D) 37 (B) 9+ 7

18. Four problems were proposed to each of 100 contestants of a Mathematical Olympiad. 90
contestants solved the first problem, 85 contestants solved the second problem. 80 contestants
solved the third problem, and 70 contestants solved the fourth problem. What is the smallest
possible number of the contestants which solved all four problems?

(A) 10 (B) 15 (C) 20 (D) 25 (E) 30



17. Graphs of real functions f and ¢ are on the
figure. What is the relation between f and g7
(A) g(e) = f(z+2)
(B) g(z —2) = —f(z)
(C) g(z) = —f(—z +2)
(D) g(—x) = —f(-x +2)
(E) 9(2—z) = —f(x)

19. In the figure below you see the front view (f.v.) and the top view (t.v.) of a geometric

solid.
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Which of the figures I to IV describes the view from the left?

(A) Figure I (B) Figure 11 (C) Figure III (D) Figure IV (E) None of the above

20. We have constructed a 3 x 3-squaretable of real numbers in which the
sum in each row, column and diagonal is the same. Two of the numbers are
shown in the figure. Which number must be in position a? 47
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(A) 16 (B) 51 (C) 54
(D) 55 (E) 110




(A) 6 min (B) 8 min (C) 4 min 30 sec
(D) 4 min 48 scc (E) 4 min 20 sec

22. Let Z be the number of 8-digit numbers with 8 different digits. none of which is 0. How
many 8-digit numbers exist that are divisible by 9, that have 8 different digits. none of which
is 07
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(A)1 (B) 2 (C) 3 (D)5 (E) more than 5
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the same number of “+” and “—". What is the least number of problems at the Olympiad?

(A) 6 (B) 9 (C) 10
(D) 11 (E) 12
K

26. In a rectangle JK LM, the bisector of angle K JM cuts the
diagonal KM at point N. The distances between N and sides N
LM and KL are respectively 1 and 8. Then LM is:

M L

(A) 8+ 2V2(B) 11 — v2(C) 10 (D) 8 + 3v2(E) 11+?
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27. Itk = = = , how many possible values of £ are there?
b+c c+a a+b

(A)1 (B) 2 (C)3
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(A) 3 (B) 9 (C) 33

T e N ] 2 " i IS S e ot}
- - Ll CRLIlE LER0D o F FoOouAiF Liiv Ll il

Samantha and two of her sisters arrive earlier and each take a seat at random on any of
the four seats. What is the probability that Samantha has to move when her youngest sister
Marie arrives if Marie insists that she take her assigned seat and then so does anv of the
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