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SINAVLA ILGILI

* Sinav siiresi 90 dakikadir.

* Bu sinav ¢oktan se¢meli 25 sorudan olusmaktadir.

* Her soru esit degerde olup, dort yanlis cevap bir dogru cevabi gotiirecektir.

» Smavda herhangi bir elektronik cihaz kullanilmayacaktir.

» Soru kitapgigindaki bosluklar1 islem i¢in kullanabilirsiniz.

+ Smav sirasinda kopya ¢eken, cekmeye tesebbiis eden veya kopya verenlerin
kimlikleri sinav tutanagina yazilacak ve bu kisilerin sinavlar1 gegersiz sayilacaktir.

» Smav basladiktan sonraki ilk yarim saat ve son 15 dakika i¢inde sinav salonundan
ayrilmak yasaktir.

* Smav stiresince bir kimlik belgenizi masanizin tizerinde bulundurunuz.

* Smav salonundan ayrilmadan 6nce cevap kagidinizi gorevlilere teslim etmeyi
unutmayiniz.

IMTAHANLA BAGL

+ Imtahan miiddeti 90 dogiqodir

* Buimtahan 25 ¢oxse¢imli sualdan ibaratdir.

» Hor sual borabor doyoro malikdir vo dord sohv cavab bir dogru cavabi aparacaq.

+ Imtahanda hor hansi elektronik cihazdan istifado qadagandir.

» Sual kitabgasindak1 bos yerlordon garalama iigiin istifado eds bilorsiniz.

+ Imtahan zamam kéciirmo edon, kdciirmaya cohd edon va ya kdciirmoya sorait
yaradan soxslorin kimliklori imtahan protokoluna yazilacaq va bu soxslarin
imtahanlar etibarsiz sayilacaqdir.

+ Imtahan basladigdan sonra ilk yarim saat vo son 15 doqiqo orzindo imtahan
zalindan ¢ixmaq qadagandir.

+ Imtahan miiddetindo soxsiyyat vasiqonizi masanizin iizorinda saxlaymn.

+ Imtahan zalindan ayrilmadan avval cavab kagizinizi nozaratgiya tohvil
vermayi unutmayin.

www.turkiyematematikyarismasi.com



ABOUT THE EXAM

L]

The duration of the exam is 90 minutes.

The exam consists of 25 multiple choice questions.

Each question is of equal value and 4 wrong answers will cancel one of the correct
answers.

No electronic device is allowed to be used in the exam.

The spaces in the question booklet can be used for operations.

The identities of those who cheat, attempt to cheat or give cheating during the
exam will be written in the exam report and their exams will be invalid.

It is forbidden to leave the exam within the first half hour and the last 15 minutes
after the exam starts.

Keep an identity document on your desk during the exam.

Do not forget to give your answer sheet to the staff before leaving the exam hall.

NHOOPMALNA Ob DK3AMEHE

[TpoomKuTeIbHOCTD 3K3aMeHa cocTapisieT 90 MUHYT.

DTOT 5K3aMEH COCTOUT U3 25 BONPOCOB ¢ HECKOJIbKUMHU BapUAHTAMU OTBETOB.
Bce Bompochkl UMEIOT OIMHAKOBYIO LIEHHOCTb, YEThIPE HEMTPABUIILHBIX OTBETA
3aCYUTBIBAIOTCS KaK OJIMH IIPABUJIbHBIM.

Bce Bompochkl UMEIOT OIMHAKOBYIO LIEHHOCTb, YEThIPE HEBEPHBIX OTBETA
OTMEHSIOT OJIMH MPAaBUIIbHBINA OTBET.

BbI MokeTe UCTI0NIb30BaTh IYCThIE MECTA B AK3aMEHALIMOHHON KHUXKKE JUIs
BBIYMCIICHUM.

Bo Bpems s5k3aMeHa Jiuna, yJIMYeHHbIE B CHUCHIBAHUH, MBITAIOIIMECS CIIUCHIBATH
WM TIOMOTAIOIIINE CIIUCHIBATh, OyAyT 3aperuCTPUPOBAHBI, H UX SK3aMEHBI OyIyT
AQHHYJIUPOBAHBI.

3anperaercs NOKUAATh IK3aMEHALMOHHBIH 311 B Te4eHHe nepBbIiX 30 MUHYT U
nocienHux 15 MUHYT 5K3aMeHa.

Bo Bpems 3x3aMeHa 1ep>KUTe yI0CTOBEPEHUE JINYHOCTH Ha CTOJIE.

He 3a0ynbre cnath cBO SK3aMeHAIIMOHHbIHN JTUCT HAOIIOAaTeNIIM Iepesl TeM, Kak
IIOKWHYTb DK3aMEHALMOHHBIN 3a1.

www.timoolympiad.com



Tiirkiye
Matematik
Yarigmasi

Kag n pozitif tam sayisi igin
n*+4n’ —4n> — 16n + 64
ifadesi 128 ile tam boliiniir?

A1 B)7 C)6 D)4

Nego miisbat tam n odadi ti¢iin asagidaki ifado 128-0 boliiniir?
n*+4n* —4n> — 16n + 64

Al B)7 C)6 D) 4

For how many integer values of n the expression
n*+4n® —4n? — 16n + 64
is divisible by 128?
A)1l B)7 )6 D)4

JIJ1s1 CKOJIBKUX 1IeJIbIX 3HAUE€HMI N BBIpaKEHHUE
n*+4n® — 4n? — 16n + 64
nenurtcs Ha 1287

A)l B)7 06 D)4

E)0

E)0

E)0

E)0



Tiirkiye
Matematik
Yarigsmasi

Matematik odasindan her kisinin kimlik numarasi birbirinden farklidir ve T, I, M, O harfleri ile 2, 2, 0, 5
rakamlarinin birer kez kullamlmastyla olusmaktadir. Ornegin Alp'in kimlik numarast IMO20T25 bigimindedir.
Berk'in kimlik numarasinda rakamlarin tamami yan yanadir ve M harfi O harfinden 6nce gelmektedir.

Buna gore, Berk'in kimlik numarasinin TIMO2025 olma olasilig1 nedir?

A L B)_L oL D)L E)_L
720 240 480 400 360

Riyaziyyat otaginda haor bir soxsin soxsiyyat nomrasi forglidir vo yalmz T, I, M, O horflori ils 2, 2, 0, 5
rogamlarindon bir dofs istifado etmoklo qurulmusdur. Moasolon, Alpin goxsiyyot ndmrasi IMO20T25-dir. Berk'in
soxsiyyat ndmrasinda biitiin reqemlor yan-yanadir voe M harfi O harfindon avval galir.

Bu sortlora asason, Berk'in soxsiyyot ndémrasinin TIMO2025 olma ehtimali nadir?

A) L B) L o _L p)_L E)_L
720 240 430 400 360

The ID number of each person in the maths room is different and consists of the letters T, I, M, O and the numbers
2,2, 0,5 once. For example, Alp's ID number is IMO20T25. In Berk's ID number, all the digits are together and
the letter M comes before the letter O.

According to this, what is the probability that Berk's ID number is TIMO2025?

A L B) L oL D)L E)_L
720 240 480 400 360

NnenTn(uKannoHHbI HOMEDP Ka)KJOro 4eloBeKa B MAaTEeMaTHYeCKOH KOMHATe YHHKAJEH W COCTOMT M3 OyKB
T, M, O u mudp 2, 2, 0, 5, kKaskaast 13 KOTOPBIX HCIIOIB3YETCs POBHO onuH pa3. Hampumep, Homep ID Anma
IMO20T25. B momepe ID bepxka: Bee mudpsr nayT momapsa. bByksa M crout nepen 6yxsoit O.

KakoBa BEpOSTHOCTB TOT0, YTO WACHTH(HUKAIMOHHBIH HOMep bepka TIMO2025?

A L B) L oL D)L E)_L
720 240 480 400 360



Tiirkiye
Matematik
Yarigmasi

(a, b, ¢) Ugliisiinden yeni tigliiler elde edilecektir. Her adimda asagidaki ii¢ islemden sadece birine izin veriliyor.
1. (a,b,c)—»(a+4,b,¢)

2. (a,b,c)—(a,b+4,¢)

3. (a,b,c)—(a,b,c+3)

Ormegin (1, 1, 1) iicliisiinden (5, 9, 4) iicliisiinii

1,1, )= (1,5 1)—=((5,51)—= (5,54 (5,94

biciminde elde edebiliriz. Buna gore (1, 1, 1) Gigliistinden (9, 13, 13) {igliisii kag farkli sekilde elde edilebilir?
A) 1800 B) 1080 C) 1260 D) 1440 E) 1236

(a,b,c) tigliiylindon yeni ti¢liiklor olds edilocok. Hor addimda yalniz asagidaki ti¢ amoaldon birina icazo verilir:
1. (a,b,c)—(a+4,b,c)

2. (a,b,c)—»(a,b+4,¢)

3. (a,b,c)—»(a,b,c+3)

Maosolen, (1, 1, 1) iicliiylindon (5, 9, 4) ticliiyii agagidaki kimi olds edilo bilar:

1, L)—=»1,51)— 5,5 1) (5,54 (5,9,4)

Bu gaydaya osason, (1,1,1) tg¢lityiindon (9,13,13) Gi¢lityiinii ne¢o miixtolif yolla oldo etmok olar?

A) 1800 B) 1080 C) 1260 D) 1440 E) 1236



Tiirkiye
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New triples will be obtained from the triples (a, b, c). Only one of the following three operations is allowed at
each step.

1. (a,b,c)—»(a+4,b,¢)

2. (a,b,c)—(a,b+4,¢)

3. (a,b,c)—»(a,b,c+3)

For example starting with the triple (1, 1, 1) the triple (5, 9, 4) can be obtained as follows.
1,1, )= (1,5 1)—=(5,51)— (5,54 (59,4

According to this in how many different ways the triple (9, 13, 13) can be obtained by starting with the triple
1,1, 1)?

A) 1800 B) 1080 C) 1260 D) 1440 E) 1236

HoBsle Tpoiiku OymyT moiydarbest U3 TpOHKH (a, b, ¢). Ha kaxxom miare pa3pemieHo BHIIOIHATH TOJIBKO OJHY U3
CIEIYIOIMX TPEX ONEepPaALHil.

1. (a,b,c)—(a+4,b,c)

2. (a,b,c)—»(a,b+4,¢)

3. (a,b,c)—»(a,b,c+3)

Hanpumep, HaunHast ¢ Tpoiiku (1,1,1), MOXXHO MOTYYIHTE TPOHKY (5,9,4) ciaemyroniM o0pa3om.
1,L,)—=1,51)—= 6,5 1) (65,54)—(5,9,4)

CKOJIBKO Pa3iIMyYHBIX CIIOCOOOB CYIECTBYET, YTOOBI MOTYIHUTh TPOUKY (9, 13, 13), Hauunas ¢ (1, 1, 1)?

A) 1800 B) 1080 C) 1260 D) 1440 E) 1236
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4.
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Tiirkiye
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Yarigmasi

(5+419)" sayisindan kiigiik olan en biiyiik tam say1 2'nin en fazla kaginci kuvvetine boliiniir?
A)l B)2 )0 D) 24 E) 25

Aododi (5+ J19 Y™ adadindon kicik on boyiik tam ododdir. Dgor 2" adodi A-nin bélonidirsa, n-nin maksimum
qiymati nayae barabardir?

Al B)2 0)0 D) 24 E) 25

Let A be the greatest integer less than (5 + V/19)"™ . What is the maximum value of n such that A is divisible by 2"?
A)1 B)2 )0 D) 24 E) 25

2025
Iycth A — HanGoIbIIee 11es0e Yrcio, MeHbiree ueM (5++/19)" . KakoBo HanGoIbIIee 3HAYCHHE N, TAKOE UTO
n,
A nmenutcsi Ha 2?7

Al B)2 0)0 D) 24 E) 25



Tiirkiye
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A 17 N 4 B
5. ABCD paralelkenarinin agirlik merkezi E noktasidir. KM // FN ve |BM| = [MC]| olmak iizere [NB| = 4 cm,
|AN| =17 cm'dir. Verilenlere gore, |[KC| = x kag cm'dir?
A2 B) 5 ol D) 6 E) 13
) 5 ) ) 3 ) ) 5

5. Paralelogram ABCD-nin agirliq morkazi E noqtesidir. KM // FN, |IBM|=|MC]|, [NB| =4 sm vo |AN| = 17 sm- dir.
Verilonlors asason, [KC| = x ne¢o santimetrdir?

A2 B)5 o D)6 E) 13
)2 ) )3 ) )2

5. The center of the gravity of the parallelogram ABCD is the point E. KM // FN and |BM| = [MC|, [NB| = 4 cm,
and [AN| =17 cm. According to this what is |[KC| = x in cm?

A2 B)5 o D)6 g) 13
)2 ) )3 ) )2

5. Hentp mspxectu napamienorpamma ABCD — touka E. lano, uro KM // FN u [BM| = [MC|, [NB| = 4 cwm,
|AN| = 17 cm. Yemy paBao |KC| = x B canTHMeTpax?

9 19 13
A) Z B)S C) Z D)6 E) 2
)2 ) )3 ) )2
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a ve b pozitif tam sayilar olmak iizere x> — ax + b = 0 denkleminin iki farkl1 reel kokii ¢ ve d olsun. ¢ + d> =7
ise a® + b’ kagtir?

A)9 B) 28 Q)35 D) 16 E) 54

Miisbot a vo b tam odadlori iigiin, x> — ax + b = 0 kvadrat tonliyinin iki hoqiqi kékii ¢ vo d vardir. ¢ + d*> =7
olarsa, a* + b* noya borabordir?

A)9 B) 28 C)35 D) 16 E) 54

For the positive integers a and b let the two distinct reel roots of the equation x> — ax + b = 0 be ¢ and d.
If ¢? + d? = 7 then what is the value a* + b3?

A)9 B) 28 C) 35 D) 16 E) 54

IIH;I MOJIOKHUTCIIBHBIX NECJIbIX YHCEI a U b IMyCTb JBa Ppas3IndHbIX ﬂeﬁCTBHTeHBHBIX KOpHA YpaBHCHUA
x? — ax + b =0 pasnsi ¢ u d. Ecim ¢ + d? = 7, To ueMy paBHO a° + b?

A)9 B) 28 Q)35 D) 16 E) 54

10



TURKIC INTERNATIONAL
MATHEMATICAL OLYMPIAD

7. x= % +4/2 olmak iizere 4x* — 4x3 — 3x2 — 4x + 3 ifadesinin degeri kagtir?
A)2 B) 4 0)8 D) 10 E) 12

7. x= %+ 2 olarsa 4x*— 4x3 — 3x?> — 4x + 3 ifadosinin qiymati noys barabardir?
A)2 B) 4 08 D) 10 E) 12

7. For x = % +4/2 what is the value of 4x* — 4x3 — 3x2 — 4x + 3?
A)2 B)4 0)8 D) 10 E) 12

7. Jas x = % +42 4eMy paBHO 3HaYeHHE BhIpakeHus: 4x* — 4x3 — 3x? — 4x + 3?

A)2 B) 4 0)8 D) 10 E) 12

11
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8.  Hangi k > 0 sayis1 igin (x? + 4x — 14)? — k = 0 denkleminin farkl1 reel koklerinin sayis1 3'tir?
A) 100 B) 144 C) 225 D) 324 E) 400

8. k>0 ododinin hansi giymati iigiin (x> + 4x — 14)?> — k = 0 tonliyinin miixtalif haqiqi koklorinin say1 3-diir?

A) 100 B) 144 C) 225 D) 324 E) 400

8.  For which k > 0 the number of the distinct reel roots of the equation (x> + 4x — 14)> —k = 0 is 3?

A) 100 B) 144 C) 225 D) 324 E) 400

8. Jlns kakoro k > 0 4uciio pasHble IeCTBUTENBHBIX KOpHEH ypaBHeHus (x> + 4x — 14)2 — k = 0 paBHO 3?

A) 100 B) 144 C) 225 D) 324 E) 400

12
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Tiirkiye
Matematik
Yarigsmasi

Boylan farkli 5 kisi bir gisede tek sira halinde gise memurun tam karsisinda rastgele siralanmiglardir. Gise
memurunun sadece 2 kisiyi gorebilme olasilig kagtir?

A)% B)% C)% D) L E) >

Bes forgli boyda insan bir 6dome montoqosindo 6doma montaqgasi is¢isinin qarsisinda tosadiifi sokildo tok sira
soklinda diiziiliib. Odoma mantaqasi iscisinin yalniz 2 nofari goro bilms ehtimali nadir?

1 1 3 7 5
A) = B) — C) =2 D) L E) 2
)5 )8 )8 )20 )

Five people of different heights are lined up randomly in a single line at a toll booth directly opposite the toll
booth officer. What is the probability that the toll booth officer can see only 2 people?

AL B) 1l o3 D) E) >
)5 )8 )8 )20 )

[LaTe genmoBek Pa3HOT0 POCTA BBICTPAUBAKOTCA B PAJ Y ITYHKTA BZUMAHUS IJIATHI IPAMO HAIIPOTHUB JOJDKHOCTHOT'O
JMna. KakoBa BEPOATHOCTH TOI'0, YTO AOJLKHOCTHOC JIMIIO BUAUT TOJIBKO 2 yeaoBek?

AL B) Ll o3 D) L E) 3
)5 )8 )8 )20 )

13
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Tirkiye
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Yarigsmasi

A E B A E B
Sekil 1 Figure 1 Pucynok 1 Sekil 2 Figure 2 Pucynox 2

Sekil 1'de verilen 6n yiizii mavi arka yiizii sar1 olan dikdortgen seklindeki kagit pargast A noktasindan tutularak
EF boyunca katlandiginda A noktast C noktast ile ¢cakisarak Sekil 2 elde ediliyor. Sekil 2'de ¢ift kat olan bélgenin

alanimin tek kat olan bolgenin alanina orani % olduguna gore % orani kagtir?

Mavi 6n torofi vo sar1 arxa torafi olan diizbucaqli kagiz A ndqtesindon tutulub EF xotti boyunca gatlandigda, A
noqtasi C ilo ist-listo diisiir vo Sokil 2 aldo edilir. Ogor Sokil 2-do ikiqat 6rtiilmiis hissonin sahosinin tok ortiilmiis

hissonin sahasino nisbati %—dirsa, % nisbati nays barabardir?

A) YT B) V13 ) ¥21 p) /17 E) Y19
2 6 7 5 3

14



10.

10.

Tirkiye
Matematik
Yarigsmasi

A E B A E B
Sekil 1 Figure 1 Pucynoxk 1 Sekil 2 Figure 2 Pucynok 2

When the rectangular piece of paper with blue front side and yellow back side is held at point A and folded along
EF, point A coincides with point C and Figure 2 is obtained. Given the ratio of the area of the double folded
region to the area of the single folded region in Figure 2 is %, what is the ratio ig ?

Korna npsiMoyrosibHbI JTMCT OyMaru ¢ CHHEH JIMIEBOM CTOPOHOM M JKEeNTOI 00paTHON CTOPOHOH y/iepKUBaeTcs
3a Touky A u ckiajbiBaercs Baosb EF, Touka A coBnanaer ¢ Toukoit C, ¥ OIy4aeTcst pUCYHOK 2. YUUTBIBAs, 4TO
OTHOIIIEHHE IO 1 ABAKAbI CIIOXKEHHOH 00JaCTH K IUIONIA OXUHAPHOM CII0KEHHOII 00/1acTH Ha pUCYHKe 2
paBHO 2, kaxoBo otHomenne [AD[?
4 |AB|

A) 4T B) V13 ) Y21 D) /17 E) V19
> 6 7 5 3

15
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11. x=1,000...0 1 ve n > 9 olmakiizere "*}/x sayisinin 10~®* Dinci basamaginda bulunan rakam asagidakilerden

n tane sifir
hangisidir?
A)9 B)3 01 D)0 E) Higbiri

11. x=1,000...01 vo n=9 oldugu molumdur. Buna osason **4/x odadinin 10-®* V- ¢i roqomi agagidakilardan
n dono sifir

hansidir?

A)9 B)3 01 D)0 E) Heg biri

11. Given x=1,000...0 1 and n > 9 which of the following is the 10~ * D th digit of the number **y/x ?

n times zero

A)9 B)3 o)1 D)0 E) None of them

11. Jdamo x=1,000...0 1 u n>9 xakas mudpa crout Ha 10~ D-ji mozunum uncna **y'x ?
n Hynei

A)9 B)3 O)1 D)0 E) Hu oxna u3 HUX

16
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A B

12. Yukarida verilen ABCD paralelkenarinda E noktasi BC kenarinin orta noktasidir. AENDC = {F}, % =g ve

m(ﬁ) = m(@) olduguna gore ADKEC) rang kagtir?
A(ABCD)

|2

A B) 13 )8 D) 2L E) 37
) )20 ) )44 )60

L
15 11

12. Yuxarida verilon ABCD paraleloqraminda E noqtasi BC torafinin orta ndqtesidir. AE N DC = {F}, Jlli—gﬂ = % \G)

m(ﬁ) = m(@) olarsa SIDKEC)  ishati naya barabardir?

S(ABCD)
A) L B) 13 0l D) 2L E) 37
15 20 11 44 60
12. In the parallelogram ABCD above E is the midpoint of the side BC. If AENDC = {F},%Z% and
m(XD\K) = m(@) what is the value of the ratio AMDKEC)
A(ABCD)
A) L B) 13 0l D) 2L E) 37
15 20 11 44 60
12. B mnapamuienorpamme ABCD touka E — cepenuna croponst BC. Eciu AENDC = {F},%Z% u
m(ﬁ) = m(ﬁ) Uemy paBHO 3HAYCHHE OTHOIICHHUS A(DKEC) 9
A(ABCD)
A) L B) 13 0t D) 2L E) 37
15 20 11 44 60

17
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13. 1,2, 3, ..., 2027 sayilar1 tahtada yazilidir. Her islemde tahtadaki 5 say1 silinerek bu sayilarin toplami yaziliyor.
Tahtadaki tiim sayilar ¢ift yapildiginda tahtada en ¢ok kag say1 olabilir?

A) 1008 B) 1009 C) 1010 D) 1011 E) 1012

13. Lovhoyo 1, 2, 3, ..., 2027 odadloari yazilir. Hor addimda 16vhadoki 5 odad silinir vo bu silinon adadlorin ovozina
onlarin comi yazilir. Lovhodaki biitiin adadloar ciit oldugda, 16vhads on ¢ox ne¢o odad qalmis ola bilor?

A) 1008 B) 1009 C) 1010 D) 1011 E) 1012

13. The numbers 1, 2, 3, ..., 2027 are written on the board. In each step, 5 numbers on the board are erased and the
sum of these erased numbers is written instead. When all the numbers on the board are made even, at most how
many numbers can be on the board?

A) 1008 B) 1009 C) 1010 D) 1011 E) 1012

13. Ywmcna 1,2, 3, ..., 2027 nanucansl Ha gocKe. Ha KaX10M I1are CTUPAIOTCS 5 4MCEN, a BMECTO HUX 3AlMCHIBAETCS
nux CyMMa. Koma BCC€ 4YMCJIa Ha OOCKE CTAHOBITCS qéTHI)IMI/I, KaKo¢ HaI/I6OJ'[I)H_Iee KOJIMYCCTBO YHUCCII MOXKET
0oCTarbCs Ha JOCKe?

A) 1008 B) 1009 C) 1010 D) 1011 E) 1012

18
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14. 2'den biiyiik her n tam sayisi igin f(n) = |f(n—1) — f(n—2)| esitligi saglanmaktadir.
f(1) =13 ve f(2) = 10 ise f(1) + f(2) + f(3) +...+ f(2025) toplam1 kagtir?
A) 1384 B) 1385 C) 1386 D) 1387 E) 1388

14. 2-don boyiik hor n tam adadi ti¢iin f(n) = |f(n—1) — f(n—2)|.
Ogor f(1) = 13 vo f(2) = 10 olarsa, f(1) + f(2) + f(3) +...+ f{2025) ifadssinin qiymati nays borabardir?
A) 1384 B) 1385 C) 1386 D) 1387 E) 1388

14. For each integers greater than 2 the equality f(n) = [f(n—1) — f(n—2)| holds.
If f(1) = 13 and f(2) = 10 ,what is the value of f(1) + f(2) + f(3) +...+ f(2025)?
A) 1384 B) 1385 C) 1386 D) 1387 E) 1388

14. Jlms KaxI0T0 1MEIoro 9ncia n Gobiie 4eM 2 BBITOIHSETCs paBeHcTBO f(n) = [f(n—1) — f(n—2)|
Ecmu f(1) = 13 u f(2) = 10, naiigure 3naucHue cymmsl f(1) + f(2) + f(3) + ... + £(2025)?
A) 1384 B) 1385 C) 1386 D) 1387 E) 1388

19
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A
D
6
B 7 E\ C
d
Sekil 1 Figure | Pucynok 1 Sekil 2 Figure 2 Pucynok 2

15. Sekil 1'de verilen eskenar ABC tiggeni B kosesinden d dogrusu boyunca katlandiginda B noktasit AC tizerindeki
B' noktasina gelmektedir.

IBE| =4 cm ve |BD| = 6 cm olduguna gore |[B'C| ka¢ cm'dir?
A)342 B) V13 C)% D)2/6 E)

(SSTEN

15. Borabortorafli ABC tigbucagi Sokil 1-da verildiyi kimi B topasindan d diiz xatti boyunca gatlananda, B nqtasi
AC torafinin iizerindaki B" noqtesine diisiir.

Ogor [BE| =4 sm vo |BD| = 6 sm-dirse, onda |[B'C|-nin uzunlugu nego santimetrdir?

A)342 B) V13 C)% D)2/6 E)

(SIS

15. When the equilateral triangle ABC given in Figure 1 is folded from vertex B along line d, point B comes to point

B'on AC.
If |BE| =4 cm and |[BD| = 6 cm then what is the value of |B'C| in cm?
A)342 B) V13 C)% D)2/6 E)%

15. Korma paBHocroponnuii Tpeyronsauk ABC, mokasanublii Ha Pucynke 1, cKIaaplBaOT U3 BEPUIMHBI B B10IH
npsiMoii d, Touka B mepememnaercs B Touky B' Ha AC.

Ecnu |BE| =4 cm u [BD| = 6 cM, To 4emy pasHo |B'C| B canTumerpax?

A)3y2 B) /13 C)% D)2/6 E)

SIS
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Tiirkiye
Matematik
Yarigsmasi

16. n=1,2,3, ... pozitif tam sayilar1 igin a, = 54/ 1+ anl bi¢iminde tanimlantyor.

b =a, -a,-a, - a,olmak lizere, n sayismin en kii¢lik hangi degeri i¢in b bir tam sayidir?

A) 30 B) 32 C) 48 D) 62 E) 64

16. n=1,2,3, .. misbot tam ododlori ti¢iin a, = 51/ 1+ ﬁ kimi ifado olunur. n adadinin hansi on kigik qiymati

iiginb =a, -a,-a,- - a, tam ododdir 9

A) 30 B) 32 C) 48 D) 62 E) 64

16. For the positive integers n = 1, 2, 3, ... a,.=5 H—IHI_—1 is defined. For which smallest value of n,

T i 9
b =a -a,-a, - a,is an integer’

A) 30 B) 32 C) 48 D) 62 E) 64

5 / 1 .
16. JIns monoKUTENbHBIX HENbIX uncenn= 1,23, ... a, = 4/1 + T+ HaHo. Haiinure HaumeHbIIee 3HAYCHHE N,

IIpu KOTOPOM bn = al . 32 +a, * - ay ABJIACTCA LECJIBIM YHUCIIOM. ?

3

A) 30 B) 32 C) 48 D) 62 E) 64
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Tiirkiye
Matematik
Yarigmasi

17. n ve m pozitif tam sayilar olmak iizere n kenarli ve m kenarli diizgiin ¢okgenlerin birer i¢ agilarinin orani

sirastyla % ise kag¢ farkli (m, n) ikilisi vardir?

A)0 B)1 C)2 D)4 E)S

17. nvom miisbat tam adadlordir. n-torafli vo m-torafli diizglin ¢oxbucaqlilarinin daxili bucaqglarindan birinin nisboti

% -diir. Buna asason nego forqli (m, n) ciitii mévcuddur??
A)0 B) 1 )2 D)4 E)5

17. Given n and m are positive integers and the ratio of the interior angles of a regular polygon with n sides and m

sides is %, how many different (m, n) pairs are there?

A)0 B)1 )2 D)4 E)5

17. JlaHbl MOJOXKHUTEIBbHBIC IIENbIe Yncaa n ¥ m. OTHOIICHHE BHYTPEHHUX YIIOB MPAaBHIBHOTO N -YTONBHHUKA H

MIPAaBUJILHOTO M-YTOJIbHUKA PABHO % CKOJIBKO CYIIIECTBYET Pa3IM4HBIX map (m, n)?

A)0 B)1 )2 D)4 E)5
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Tiirkiye
Matematik
Yarigsmasi

A B

18. Yukarida 25 birim kareden olusan ABCD Xkaresi verilmistir. Bu kareden, AC kosegenine gore simetrik olacak
sekilde 7 birim kare kag farkli sekilde kirmiziya boyanabilir?

A) 1060 B) 1050 C) 1040 D) 1030 E) 1020

18. Yuxarida verilon ABCD kvadrat1 25 vahid kvadratdan ibaratdir. Bu kvadratin AC diagonalina géro simmetrik
olmagqla 7 vahid kvadrati ne¢o forqli isulla qirmizi rongs boyana bilor?

A) 1060 B) 1050 C) 1040 D) 1030 E) 1020

18. A square ABCD formed by 25 unit squares is given above. How many different ways can 7 unit squares of this
square be coloured red so that they are symmetrical with respect to the diagonal AC?

A) 1060 B) 1050 C) 1040 D) 1030 E) 1020

18. JHau xBampar ABCD, cocrosiiuii u3 25 eMHUYHBIX KBaApaToB. CKOJBKAMH Pa3IMYHBIMU CIIOCOOAMHU MOXKHO
packpacuThb 7 eIMHUYHBIX KBaJPaTOB B KPACHBIN IIBET TAK, YTOOBI pacKpacka Obljla CHMMETPHYHOI OTHOCUTEIHHO
nuaronamu AC?

A) 1060 B) 1050 C) 1040 D) 1030 E) 1020
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Tiirkiye
Matematik
Yarigmasi

19. Sabitten farkli bir f fonksiyonu her rasyonel x ve y sayilari i¢in
f3xy + 1) — f(x) - f(y) +f(x —y) —10=0
esitligini saglarsa f(4) degeri kac olmalidir?
A) 98 B) 99 C) 102 D) 109 E) 111

19. x va y-in har bir rasional qiymati ii¢iin, sabit olmayan f funksiyasi asagidaki boraborliyi 6doyir:
f3xy+1)—f(x) - fly) +f(x—y)—10=0
Buna asason, f(4)-lin qiymati nays barabadir?

A) 98 B) 99 C) 102 D) 109 E) 111

19. For every rational values of x and y, a non-constant function f satisfies the equation
f3xy + 1) — f(x) - f(y) +f(x —y) —10=0
According to this what is the value of f(4)?
A) 98 B) 99 C) 102 D) 109 E) 111

19. Jlns Bcex pannoHaIbHBIX 3HAYCHU X M Y HEKOHCTaHTHAs GyHKIWMs f yIOBIETBOPSCT YpaBHECHHUIO:
f3xy+1)—f(x)-f(y) +fix—y)—10=0
CoritacHo 3TOMY, 9YeMy paBHO f(4)?

A) 98 B) 99 C) 102 D) 109 E) 111
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Tiirkiye
Matematik
Yarigsmasi

20. Katsayilari tam say1 olan P(x) polinomu igin P(4) = 5 ve P(5) = 4'tiir. Buna gore, P(t) = t denklemini saglayan
kag farkli t tam sayist vardir?

A)0 B)1 02 D)3 E)S

20). Biitiin amsallar1 tam adadlar olan P(x) ¢oxhadilisi tigiin P(4) = 5, P(5 )= 4 olarsa, P(t) = t sortini ddoyon negad
forqli t adedi movcuddur?

A)0 B) 1 0)2 D)3 E)S

20. For a polinomial P(x) whose coefficients are all integers, P(4) = 5 and P(5) = 4. According to this how many
different t are there that satisfy P(t) = t?

A)O B) 1 0)2 D)3 E)5

20. st muorowiteHa P(x) ¢ membivu kodddunmentamu, mist kotoporo P(4) = 5 u P(5) = 4, CKOIBKO CyIIeCTBYeT
Pa3IMYHBIX 3HAYCHHUH t, KOTOpPBIE YIOBIETBOPSIOT P(t) = t?

A)0 B)1 C)2 D)3 E)>5
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Tiirkiye
Matematik
Yarigmasi

A C

21. Yukaridaki sekilde verilen ABC ili¢geninde i¢ teget cemberin merkezi O noktasidir. O noktasindan AC kenarina
cizilen paralel dogru tiggenin kenarlarini K ve M noktalarinda kesmektedir.

A(ACMK — —_— . .
(7A) - % ve Cevre (ABC) — Cevre (BKM) = 18 cm ise [KM]| kag cm'dir?
A(ABC)

A) 12 B) 12,5 013 D) 13,5 E) 14

21. Sokilds O noqtasi ABC tigbucagmin daxilina ¢gokilmis ¢evranin markazidir. O ndqtesindon AC torafine paralel
¢okilon xatt AB va BC taraflarini uygun olaraq K vo M ndqtalerinds kasir.

s(ACMK) 7
o — = —"=1¢
s(ABC)

santimetrdir?

og va Perimeter ( Aﬁc) — Perimeter (B?M) = 18 sm olarsa, [KM|- in uzunlugu neco

A) 12 B) 12,5 Q)13 D) 13,5 E) 14
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Tiirkiye
Matematik
Yarigsmasi

A C

21. In the figure above O is the center of the inscribed circle of the triangle ABC. The parallel drawn from O to the
side AC intersects AB and BC at the points K and M respectively.

Area(ACMK) 7

If =" =16 and Perimeter ( A?C) — Perimeter ( Bﬁ/{) = 18 cm then what is the value of [KM| in cm?
Area(ABC)
A) 12 B) 12,5 C)13 D) 13,5 E) 14
21. B mpusenéunoil Bbime ¢urype O — HEHTp BIHMCAHHON OKpyxkHOCTH Tpeyronbauka ABC. Ilapastenshast

npsiMas, nposeaéHHas u3 O k cropore AC, nepecekaer AB n BC B Toukax K 1 M cooTBeTCTBEHHO.

ACMK — —

Ecnu % = % u Perimeter (ABC) — Perimeter (BKM) = 18 cm To uemy pasro [KM| B canTuMeTpax?
s

A) 12 B) 12,5 C)13 D) 13,5 E) 14
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22,

22.

22,

22.

Tiirkiye
Matematik
Yarigmasi

Bir ¢gember boyunca 100 beyaz nokta dizilmistir. Alya ve Bora, ilk hamleye Alya baslamak iizere, sirayla heniiz
boyanmamis bir noktay1 kirmizi veya mavi renge boyuyorlar. Alya sonunda miimkiin oldugu kadar ¢ok sayida
farkli renkli komsu nokta ¢ifti olmasini istiyor ve Bora da boyle giftlerin olabildigi kadar az olmasini istiyor.
Bora nasil oynarsa oynasin, Alya en fazla kag farkli renkli komsu ¢iftinin olusmasini garantileyebilir?

A) 24 B) 30 C) 40 D) 50 E) 72

100 ag noqts daira boyunca diiziiliib. Alya vo Bora ndvbs ilo boyanmamis ndqtolori qirmizi vo ya mavi rongo
boyayirlar. Ik Alya baslayir. Sonda Alya, miimkiin gadar ¢ox farqli rangli qonsu ciitlorinin olmasini istayir, Bora
iso miimkiin qodor az belo ciitlorin olmasini istayir. Bora neco oynayirsa oynasin, Alya an ¢ox nego forqli rongli

gonsu ciitiiniin olmasini tomin eds bilor?
A)24 B) 30 C) 40 D) 50 E) 72

100 white dots are arranged along a circle. Alya and Bora take turns painting an unpainted dot red or blue, with
Alya going first. In the end Alya wants to have as many pairs of neighbouring dots of different colours as possible
and Bora wants to have as few such pairs as possible. No matter how Bora plays, at most how many pairs of

different coloured neighbours can Alya guarantee?

A) 24 B) 30 C) 40 D) 50 E) 72

100 GenmbIx TOUEK pacIONIOKEHBI BAONb Kpyra. Ans u bopa moodepenHO KpacsT He3aKpalleHHbIC TOUKH B
KpacHbBIN WM CHHUI LBET, IPH 9TOM AJisi XOAUT IiepBoii. B koHIe Auist X04eT, 4T0ObI ObLJIO KaK MOXHO OOJbIIIe
Iap COCEeIHHUX TOYEK Pa3HbIX I[BETOB, a bopa xoueT, uToObl TakuX map ObIIO Kak MOXKHO MeHbIe. HezaBucumo
OT TOTO, Kak OyzieT urpatb bopa, ckoabpko map coceziel pa3Horo Beta AJjst MOKET TapaHTHPOBATh MAKCUMYM?

A) 24 B) 30 C) 40 D) 50 E) 72
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Tiirkiye
Matematik
Yarigsmasi

23. Sifirdan farkli gergek sayilar a ve b dyledir ki, ax> — 20ax + b = 0 ikinci dereceden denkleminin, farki 2 olan iki
gercek kokii vardir.

Bu koklerden kiigiik olan1 k ve g = t olmak iizere k + t toplamu kagtir?

A) 106 B) 107 C) 108 D) 112 E) 117

23. ava b sifirdan farqui iki haqiqi adaddir, belo ki, ikinci doracali ax> — 20ax + b = 0 tonliyi iki forqli haqiq kdke
malikdir vo bu kdklorin forqi 2-dir. ©gar bu tonliyin kigik koki k vo % =t olarsa, k + t noya barabordir?

A) 106 B) 107 C) 108 D) 112 E) 117

23. aand b are two non zero real numbers such that the second degree equation ax* — 20ax + b = 0 has two different

reel roots whose difference is 2. If the small root of this equation is k and 2 =t then what is the value of k + t?

A) 106 B) 107 C) 108 D) 112 E) 117

23. awmb — 1Ba HEHYNEBBIX NEHCTBUTENBHBIX YHCIA, TAKME YTO KBAJAPaTHOE ypaBHeHHe ax> — 20ax + b = 0 mmeer
JIBa Pa3JINYHBIX JCHCTBUTEIBHBIX KOPHS, Pa3HOCTh KOTOPBIX paBHa 2. ECIIM MEHBIIMH KOPEHb 3TOI0 ypaBHEHUS

paseH k, b- t, To yeMy paBHO 3HaueHue k + t?
a

A) 106 B) 107 C) 108 D) 112 E) 117
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Tiirkiye
Matematik
Yarigmasi

D C
P R
A Q B

24. Alanm 64 cm? olan ABCD karesinde [CB] kenarinin orta noktas: R'dir. P€[AD] ve Q €[AB] olduguna gore
|CP| + [PQJ| + |QR] toplam1 en az kag cm'dir?

A) 16 B)8+v2 +445 C) 20 D)8+5 E) 6/10

24. Verilon kvadratin sahasi 64 sm2-dir. [CB] torafinin orta noqtosi R-dir. P noqtosi [AD] tizorindo vo Q noqtasi [AB]
iizorindo yerlogir. Buna asason |CP| + |[PQ| + |QR] ifadesinin on kicik qiymati nays borabordir?

A) 16 B)8y2 +445 C) 20 D)8 5 E) 6/10

24. In the square above whose area is 64 cm?, R is the midpoint of the side [CB]. If P € [AD] and Q € [AB] then what
is the smallest value of |CP| + [PQ| + |QR]?

A) 16 B)8+y2 +445 C) 20 D)8/5 E) 610

24. B xBajpare BblIile, [UIONIa]b KOTOpOro paBHa 64 cm?, R — cepenuna cropounst [CB]. Eciu P e [AD] u Q €[AB]
TO KakoBO HauMmeHblInee 3Hadenue |CP| + [PQ| + |QR|?

A) 16 B) 842 +44/5 C) 20 D)8+5 E) 610
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25.

25.

25.

25.

Tiirkiye
Matematik
Yarigsmasi

Dik agis1 A olan bir ABC dik iiggeninde AH yiiksekligi ¢izilmistir. HA dogru pargasi ile ayni dogrultuda A
noktasinin devaminda m(DBA) = m(CBA) olacak sekilde bir D noktasi se¢ilmistir.

IBC| =7 cm ve |AD| = 12 cm oldugu biliniyorsa BD dogru pargasinin uzunlugu kag cm'dir?

A) 16 B) I8 C) 20 D) 22 E)24

m(K) =90° olan diizbucaqli ABC tigbucaginda AH hiindiirliiyii ¢okilmisdir. HA diiz xottinin A ndqtasi torafdoki
uzantisi izarindo, D noqtasi elo segilib ki, m(DBA) = m(CBA) olsun.

Ogor |BC| =7 sm vo [AD| = 12 sm oldugu malumdursa, |[BD| seqmentinin uzunlugu no qodordir?

A) 16 B) 18 C) 20 D) 22 E) 24

In a right triangle ABC with right angle A, height AH is drawn. In the continuation of point A in the same
direction with line segment HA, a point D is chosen such that m(DBA) = m(CBA).

If it is known that |BC| =7 cm and |AD| = 12 cm, what is the length of line segment [BD] in cm?
A) 16 B) 18 C) 20 D) 22 E) 24

B npsmoyronsHoM TpeyronsHuke ABC ¢ npsmsim yrnom A nposeznena Beicota AH. Ha nmponomkenun orpeska
HA B TOM ke HanpaBJIeHHH, 4TO U Touka A, BeIOpaHa Touka D, Takas uto m(DBA)=m(CBA).

U3BectHo, uto |[BC| =7 cMm n |AD| = 12 cm, kaxoBa jummHa orpeska [BD] B cm?

A) 16 B) 18 C) 20 D) 22 E)24
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