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3-Point-Problems

1. Which among these numbers is a multiple of 37
(A) 2009 (B)2+0+0+9 (C) (240)-(0+9)
(D) 200° (E) 200 — 9

Ainoa 3 jaollinen on (2 4+ 0) - (0 +9) = 18. Luku 200° ei ole jaollinen kolmella, koska
200 = 23 - 52, joten sen 9. potenssissakaan ei ole tekijind lukua 3.

2. What is the smallest number of points in the figure one needs
to remove so that no 3 of the remaining points are collinear?

(A)1 (B) 2 (C) 3 (D) 4 (E) 7
] L ] L ]
*
. Kolme ruttada, kun ne poistetaan samalta viistoriviltd kuvan mukaisesti.
Vihempi et riitd, koska silloin jollekin vaakariveistd jdist kolme pistettd.
*

3. 2009 people have participated in a popular race. The number of people that John has
won is three times the number of people that have won John. In what place has John been
classified in the race?

(A) 503 (B) 501 (C) 500 (D) 1503 (E) 1507

Olkoot n thmistd voittanut Johnin. Voitettuja on silloin 3n, joten John mukaan lukien
kilpailijoita on n+ 14 3n = 2009 & n = 502. John oli siis sijalla 503.

1 2 3 4 5 6 7 8 9
) r.2 .0 4 .0 6 7 5 Y o
4. What is the value of the 5 of 3 of 1 of 5 of 5 of 7 of g of 9 of 10 of 10007

(A) 250 (B) 200 (C) 100
(D) 50 (E) None of these
Lihes kaikki supistuu:

1
S 2 2 2 D2 21000 = — - 1000 = 100.
10

5. A long sequence of digits has been composed by writing the number 2009 repeatedly
2009 times. The sum of those odd digits in the sequence that are immediately followed by
an even digit is equal to

(A) 2 (B) 9 (C) 4018 (D) 18072 (E) 18081

Ainoita parittomia numeroita ovat yhdeksikét, joita on 2009 kappaletta. Niistd kaikkia paitsi
vitmestd seuraa parillinen luku, eli kysytty summa on 2008 - 9 = 18072.
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6. 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
A=

Tahkojen ABC' ja ADC' summa on sama, joten
1+454+C=14+D+C, eli D=05. Joka tahkon summa
C  onsiis 14+ 5+ 5 =11, joten myés C =5 ja E = 1.
/ Kaikkien kdarkien summa on 14+5+5+5+1=1T7.

E

7. How many positive integers have equally many digits in the decimal representation of
their square and their cube?

(A) 0 (B) 3 (C) 4

(D)9 (E) infinitely many
Kun n > 10, n® on ainakin kymmenen kertaa suurempi kuin n?, jolloin niissd on eri mddrd

numeroita. Riittid tarkistaa luvut 1 — 9. Ehdon toteuttavat luvut 1, 2 ja 4. (12 =1, 13 =1,
22 =4,23=8,42 =16, 43 = 64.)

2

8. The area of the triangle of the picture is 80 m* and the radii of the circles centered at

the vertices are 2 m.

What is the measure, in m?, of the shaded area?
(A) 76 (B) 80 — 27 (C) 40 — 4 (D) 80 — 7 (E) 787

Ympyrdt erottavat kolmiosta kolme ympyrasektoria. Kolmien kulmien summa on 180°, joten
sektorit muodostavat yhteensd puoliympyran. Nitden yhteinen ala on siis neliosentteind
7-22:2=2x, eli tummennettu ala on 80 — 2.
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9. Leonard has written a sequence of numbers, such that each number (from the third
number in the sequence) was a sum of previous two numbers in the sequence. The forth
number in the sequence was 6 and the sixth number in the sequence was 15. What was the
seventh number in the sequence?

(A) 9 (B) 16 (C) 21 (D) 22 (E) 24

Olkoon viides luku x. Tdlloin kuudes luku on 15 = 6 + x eli x = 9 ja seitsemds luku on
9+ 15 = 24.

10. A triangle has an angle of 68°. The three angle bisectors
are drawn. How many degrees is the angle with the question
mark?

(A)120° (B)124° (C)128° (D) 132° (E) 136° 58

Kolmiosta ABC' saadaan 2a + 23 + 68° = 180° < a + [ = 56°. Kolmiosta ABD saadaan
ratkaistua kysytyn kulman suuruudeksi 180° — a — 3 = 180° — 56° = 124°.

4-Point-Problems

11. At each test, you can get 0, 1, 2, 3, 4 or 5 points. After 4 tests, the Mary’s average is
4. One of the sentences cannot be true. Which is it?

(A) Mary got 4 points in each test.
B)
C)

D) Mary 1 point exactly once.

(
(c
(
(

Mary got 3 points exactly twice.
Mary got 3 points exactly 3 times.

E) Mary 4 points exactly twice.

Koska neljin kokeen keskiarvo on 4, pisteiden summa eri kokeista on 16. Tdma ei ole

mahdollista, jos kolmosia on tullut kolme kappaletta - viimeisen pistemddardn tulisi olla
16—-3-3=1.
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the other two are not linked anymore. Which of the following figures shows the Borromean

12. The Borromean rings have the surprising property that the three of them cannot be
separated without destroying them but once one of them is removed (regardless which one),
rings?

(A) (C)
@ (_/
D)

(A) A (B) B (C) C (D) D (E) B

13. On the island of nobles and liars 25 people are standing in a queue. Everyone, except
the first person in the queue, said that the person before him in the queue is a liar, and the
first man in the queue said that all people standing after him are liars. How many liars are
there in the queue? (Nobles always speak the truth, and liars always tell lies.)

(A)O (B) 12 (C) 13
(D) 24 (E) impossible to determine
"Noble” = aatelinen, tdssd ritari, “liar” = valehtelija, tdssd kelmi.

Ensimmainen ei voi puhua totta, silld silloin esimerkiksi viimeinen ei voist vdittaa edellddn
seisovaa kelmiksi. (Koska puhuisi totta, vaikka on kelmi.) Ensimmdinen on siis kelmi,
jolloin hdnen takanaan seisova puhuu totta eli on ritari. Seuraava siis valehtelee ja niin
edelleen. Joka toinen jonossa seisova on kelmi, eli heitd on yhteensd 13 kappaletta.

14. If alJb = ab+ a + b, and 3015 = 200z, then x equals

(A)3 (B) 6 (C) 7 (D) 10 (E) 12
305=200z
3:5+3+5—2z+2+4+zx
23—=3x + 2

T—z.
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15. Around the vertices of a square circles are drawn: 2 large and
2 small ones. The large circles are tangent to each other and to
both the small circles. What is the ratio of the radius of the large
circle to the radius of the small circle?

2

(A):  ®VE  (Q1+v2 D)25  (B)0sn

Olkoon nelion sivu s. Suuren ympyrdn sdde on puolet nelion ldvistdjdstd el \/753. Pienen
ympyran sdateeksi jid s — \/753. Kysytty suhde on siis

V2 V2
s V2 vz 1 1 \/§+1_\/§

(-)s VB (1) VE-1 Va1 Va1

16. The distance on the number line between y/n and 10 is less than 1. How many such
integer n exist?

(A) 19 (B) 20 (C) 39 (D) 40 (E) 41
|v/n —10|<1

& —1<yn—-10<1 || + 10 . : e .
N 90 < n<1l  ||()2 Lukujen 81 ja 121 valissd on 39 kokonaislukua.
& 81 < n<121

17. Man Friday wrote down in a row several different positive integers not exceeding 10.
Robinson Crusoe examined these numbers and noticed with satisfaction that in each pair
of neighbouring numbers one of the numbers is divisible by another. At most how many
numbers did Man Friday write down?

(A)6 (B) 7 (C) 8 (D) 9 (E) 10

Yhdeksan perdkkdistd on mahdollista, esimerkiksi 6,3,9,1,4,8,2,10,5. Kymmenen ei ole
mahdollista, silla ainoa tapa, jolla joukkojen {3,6,9}, {4,8}, {5,10} ja {7} jasenii voi
yhdistada samaan ketjuun on kayttdd vdlissa lukuja 1 tai 2. Ndaitd 7 linkkejd 7 on kuitenkin
vain kaksi, joten kaikkien neljin joukon jdsenid ei voi yhdistdd toisiinsa.
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18. 3 circular hoops are joined together so that they intersect at
right angels as shown. A ladybird lands on an intersection and
crawls around the hoop as follows : she travels along a quarter-
circle, turns right 90°, travels along a quarter-circle and turns left
90°. Proceeding in this way, how many quarter-circles will she travel
along before she first returns to her starting point?

(A) 6 (B) 9 (C) 12 (D) 15 (E) 18

Aloitetaan mielivaltaisesta risteyksestd P ja edetddn ohjeen
mukaan. Léihtopisteeseen palataan 6 neljinnesympyrdin jdlkeen.
Kokeile itse pallolla!

19. How many zeros should be inscribed in place of * in the decimal fraction 1. 1 in order

9 20009
: ?
to get a number that is less than 5008 but greater than 50008
(A) 1 (B) 2 (C) 3 (D) 4 (E) 5

2009 1 1 20009 . 1 Koska

1
200 1 20009 . X |
2008 2008’ 20008 20008 20008~ 000 < vastaus on 3

2008’

20. If a = 2%, b = 8® and c = 3!, then
(A)a<b<c (B)b<a<c (C)ec<b<a (D)c<a<b (E)yb<c<a

Sievennetiin: b = 8 = (2%)® = 2% < a. Toisaalta b = 2% = (22)12 = 412 > ¢, Siis
c<b<a.

5-Point-Problems

21. How many ten-digit numbers only composed of 1, 2 and 3 exist, in which any two
neighbouring digits differ by 17

(A) 16 (B) 32 (C) 64 (D) 80 (E) 100

Koska numerot 1 ja 3 eivdit voi olla vierekkdin, ehdot tayttivin luvun joka toinen numero
on 2. Jailjelle jadvien 5 numeron kohdalla voidaan valita kahdesta vaihtoehdosta (1 ja 3),
joten valinta voidaan tehdd 2° = 32 eri tavalla. Luvun ensimmdinen numero on joko 2 tai

et ole, ja kummassakin tapauksessa voidaan valita 32 vaihtoehdosta. Lukuja on siis yhteensd
32 + 32 = 64 erilaista.
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22. Young Kangaroo has 2009 unit 1 x 1 x 1 cubes that he has placed forming a cuboid. He
has also 2009 stickers 1 x 1 that he must use to color the outer surface of the cuboid. Young
Kangaroo has achieved its goal and has stickers left. How many stickers has he left?

(A) more than 1000 (B) 763
(C) 476 (D) 49

(E) It is not true that the Kangaroo can achieve his goal

2009 = 72 - 41, joten sdrmion mitat ovat 7 X 7 x 41 tai sellaiset, jossa jonkin sdrmdn pituus
on 1. Sdarmdn pituus ei voi olla 1, koska sitd vastaan kohtisuoran tahkon pinta-ala olisi 2009
ja tarrat etwdt riittdisi. Ainoat mahdolliset mitat ovat siis 7 x 7 x 41, joten sdrmién pinta-ala

on A=2(7T-T+7-41+7-41) = 1246. YIi jid siis 2009 — 1246 = 763 tarraa.

23. Bob wants to place draughts into cells of 4 x 4 board so that
the numbers of the draughts in any row and in any column will be
different (more than one draught can be placed into one cell as well
as the cell can be empty). What is the smallest possible number of
draughts placed on the board?

(A) 13 (B) 14 (C) 17 (D) 19 (E) 20

14 nappulaa on mahdollista kuvan osoittamalla tavalla.
Vihempddan et ole mahdollista padstd, koska pienimmdat
mahdolliset summat ovat 0, 1, ..., 7, ja nitden summa
on 28. Tahdn summaan joka nappula lasketaan kahdesti,
joten vahimmdismddra on 14.

N e WO

1(1
1 2

24. Some oranges, peaches, apples and bananas were put in a row, so that somewhere in
the row each type of fruit can be found next to each other type of fruit. What is the least
number of fruits in the row?

(A) 4 (B) 5 (€) 8

(D) 11 (E) this situation is impossible

2
1
3
6

N ro | =

Jokaisen hedelmdn on esiinnyttivd vihintadn kahdesti, koska yksi hedelmd voi olla vain
kahden muun vieressd. Hedelmid tarvitaan siis vdhintddn 2 - 4 = 8 kappaletta. Tdmd on

mahdollista, esimerkiksi AOPABOPB.
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25. What is the least integer n, for which (22 —1)- (32 —1)-(42—1)-...(n?—1) is a perfect
square”?

(A) 6 (B) 8 (C) 16 (D) 27 (E) other answer

Jaetaan sulkulausekkeet tekijoihin muistikaavan n®*—1 = (n—1)(n+1) mukaisesti. Kirjoitetaan
tuloa auki, kunnes kaikkia alkutekijoitd on parillinen mddra. Tamd tapahtuu, kun n = 8.

QYR DRI VDR IEVE DE I DT VR_DEED

1 3 2 4 3 5 4 6 5 7 6 8 7 9

26. All divisors of the number N, not equal to N or 1, were written in line. It occurred,
that the greatest of the divisors in the line is 45 times as great as the least one. How many
numbers satisfy this condition?

(A) 0 (B) 1 (C) 2

(D) more then 2 (E) impossible to determine

Kuvaillun kaltaisella luvulla on aina tekijanddn 3, koska 45 = 3 - 15. Pienin tekijd on siis
joko 2 tai 3. Kumpikin on mahdollista: Vastaavat suurimmat tekijit ovat 2 - 45 = 90 ja
3-45 =135. Talloin luvuksi N saadaan 2-90 = 180 ja 3-135 = 405. Muita mahdollisuuksia
ei ole, koska jos luvulla N olisi vield muita tekijoita, 90 ja 135 eivdt olisi suurimmat tekijdt.
Tamd on yleinen ominaisuus: mikali luvulla on itsedadn pienempid tekijoitd, jotka ovat
suurempia kuin 1, luku on niistd suurimman ja pienimmdn tulo.

27. A kangaroo is sitting in the origin of a coordinate system. It can jump 1 unit vertically
or horizontally. How many points are there in the plane where the kangaroo can be after 10
jumps?

(A) 100 (B) 121 (C) 400
(D) 441 (E) none of the others

Kengurun kymmenelld hypylli saavuttamat pisteet muodostavat nelion, jonka kdrkind ovat
pisteet A = (—10,0), B = (0,—10), C = (10,0) ja D = (0,10). Koska joka hypylli
toinen koordinaatti muuttuu yhdella, kenguru vot parillisella madrdlld hyppyja saavuttaa vain
pisteet, joiden koordinaattien summa on parillinen. Nelion jokaisella sivulla on 11 tdllaista
pistetti (esimerkiksi kokonaislukukoordinaatit janalla CD), ja pisteiti on yhteensd 112 = 121
kappaletta.
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28. Let AD be a median in the triangle ABC. The angle AC'B
has measure 30°, the angle ADB has measure 45°. What is the

measure of the angle BAD?

(A)45°  (B)30°  (C)25°  (D)20°  (E)15°
B

60 2a
21 45° D
155 2a
{0 50° 2a a
15° [ ] _ 30
A 2a E F C

Asetetaan DF = a, jolloin CD = 2a, koska ZACB = 30°. Kolmiot CFD ja CEB ovat
yhdenmuotoiset (kk), joten BE = 2a ja BC = 4a eli BD = 2a. Myés ED = CD (yhtenevit
kolmiot CFD ja EF D tai kolmion DEC' tasakylkisyys, koska korkeusjana puolittaa kannan),
joten kolmio EDB on tasasivuinen. Kulma EDA on siis 60°—45° = 15°. Myos /DAE = 15°
(kolmion EAD kulmien summa), joten kolmio EAD on tasakylkinen. Siis AE = 2, joten
kolmio AEB on tasakylkinen. Siis /BAD = 45° — 15° = 30°.

29. A square has been dissected into 2009 squares whose lengths of the sides are integers.
What is the shortest possible length of the side of the original square?

(A) 44 (B) 45
(C) 46 (D) 503

(E) It is not possible to dissect a square into 2009 such squares

Pienten nelididen pienin sivu on pisin, kun nelidt ovat yhtd suuria. Koska 44> = 1936 < 2009
ja 45% = 2025 > 2009, suuren nelion sivun tiytyy olla vihintddn 45. Tdamd riittdd, kun
menetellddn seuraavasti: Jaetaan suuri nelio ensin 45 x 45 pieneen neliéon. Yhdistetddan 9
pientd neliétd yhdeksi, jolloin nelididen mddrd vihenee kahdeksalla. Toistetaan tamd toisten
9 pienen nelion kohdalla ja nelividen kokonaismddara on 2025 — 8 — 8 = 2009.

30. A prime number is defined as being "strange” if it is either a one digit prime or if it has
two or more digits but both numbers obtained by omitting either its first or its last digit is
also "strange”. How many strange primes are there?

(A) 6 (B) 7 (C) 8 (D) 9 (E) 11

Yksinumeroisia alkulukuja ovat 2, 3, 5 ja 7. Ndistd voidaan rakentaa ehdot tayttavat kaksi-
numeroiset alkuluvut 23, 37, 53, ja 73. Kolminumeroisia lukuja, joilla sekda alku ettd loppu
on kaksinumeroinen “outo” alkuluku, ovat 237, 373, 537, ja 737. Niista vain 373 on alkuluku,
silld 237 = 3-79, 537 = 3 - 179 ja 737 = 11 - 67. Luku 373 ei voi olla sekd alku ettd loppu
nelinumeroiselle luvulle, joten nelinumeroisia tai sitd suurempia “outoja” alkulukuja ei ole.
"Oudot” alkuluvut ovat siis 2,3,5,7,23,37,53,73 ja 373, eli niitd on 9 kappaletta.




