FMC 2019
Kareropuja-JYHUOPHU

Oxpup, 10.10.2019

1.Hexka A4EBC ¢ tpuaronnuk u Heka D u E ce Toukm Ha HeroBaTa OIMINAHA KPY)KHHUIA, TAKa IITO
D eAE, Be A€ (momamure nauu) u BB | CF. Heka npecexor na npasure DA u CE e F, a npecekot na
npasutre A u BD e . Heka P ¢ BTOpHOT mpecek Ha ONMHMIIAHWUTE KpYXHUIM Ha & ABG n & ACF.

Tokaxu nexa npasara AF MUHyBa HM3 cpeAnHara Ha crpanaTa BC.

2. Hexka m= ¥ HeKa € fazed nommHomor P(X)=a x"+a, X" +..+aX+3,, Kaxe

—l+\/ﬁ
2

N e npupojeH Opoj, KoepHUUEHTHTE @,,a,,d,,...,a, ce npupoaHu Opoesn u P(m)=2018.

Jlokaxu Jieka 30upoT a, + @, +...+a, € JIeIHB co 2.

3. Onpesenu | cute NpocTu 6poen P u ¢, P<q 3axou pq|(5P —2P)79-29).

4. Heka n>2 e mpuponeH Opoj. Ckakymnen ce ABMKMA MO CTPAaHUTE Ha NXN KBaapaTHa

11eMa, Koja e TIofie/ieHa Ha N° eJIMHENHH KBaapaTunmba. Toj ce ABMKHM TaKa IITo

a) Bo cexoe 1x1xkBaapaTue oj 1meMaTa IOMUHYBa HA3 CaMO €/lHa CTpaHa

0) xora ke moMuHE eAHa cTpaHa on |x1kBagpatde oj miemara, Toj CKOKa Ha TeMe Ha
Jpyro mpo3BoiHO 1x 1 KBaaparye o1 memMara, Koe HeMa CTpaHa 110 KOja CKaKyJIeLoT ce JBIKEIL.
CKakyJemor ce ABMKH Ce JI0JIeKa ce MCIIOJHETH YCIOBUTE Ha 33a]a4aTa.

Koj e HajkpaTKHOT M HAjIOJTHOT MaT KOj MOXKE Jla TO TIOMUHE CKaKYJICIIOT JBIKEJKH Ce
CIIOpe]] YCIIOBOT Ha 3aj1a4ara?

Language: Macedonian
Bpewme: 4 yaca u 30 munyTH
Cexkoja TO4HO pelIeHa 3aja4da ce BpeHyBa co 10 moenn.



1. Let ABL be a triangle and let D and E are points on its circumscribed circle, such that
DeAE Be AC ( smaller arcs) and EI! | CF. Let the point F be the intersection of the lines L4 and
€E, and the intersection of the lines EA and ED is &. Let P be the second intersection of the
circumscribed circles of & ABG and & ACF. Prove that the line AF passes through the middle point of the
side BC.

2.Let m=

—1+\/ﬁ
2

. Let the polynomial P(x)=a,x"+a, X" +..+aX+a, is given, where

n is a positive integer, the coefficients a,,a,,a,,...,a, are positive integers and P(m)=2018.

Prove that the sum a, +a, +...+a, is divisible by 2.

3. Determine every prime numbers p and g, p<q for which pq|(5P —2P)79 -29).

4. Let n>2 be a positive integer. A grasshopper is moving along the sides of an nxn

square net, which is divided on n* unit squares. It moves so that

a) in every 1x1unit square of the net, it passes only through one side

b) when it passes one side of 1x1unit square of the net, it jumps on a vertex on another
arbitrary 1x1 unit square of the net, which does not have a side on which the grasshopper moved
along.

The grasshopper moves until the conditions can be fulfilled.

What is the shortest and the longest path that the grasshopper can go through if it moves
according to the condition of the problem? Calculate its length and draw it on the net.

Language: English
Time: 4 hours and 30 minutes
Each problem is worth 10 points



1. ABC {icgeninin gevrel gemberi lizerinde bulunan ve BED || €E sartin1 saglayan D ve E noktalari,
sirastyla AB ve AC mindr (kiigiik) yaylari tizerindedir. DA ve CE dogrularinin kesigim noktas1 F, EA
ve BD dogrularmm kesisim noktas1 G olsun. aAABG ve aACF nin ¢evrel ¢emberlerinin ikinci

kez kesistigi nokta P olsun. AP dogrusunun BC kenarmin orta noktasindan gectigini
gosteriniz.

2. m :ﬁ olsun. P(m)=2018 ve n,ay, a,...,a, ler pozitif tam sayilar olacak
sekilde  P(x)=a,x" +an_1xn_1 +...+qX+3; polinomu verilsin. ay+a+ ... +a,

toplaminin 2 ile tam boliinebildigini gosteriniz.

3. p<q olmak iizere pq|(5P —2P)79-2%9) sartim saglayan tim p, q asal say1 ciftlerini
belirleyin.

4. n>2 pozitif tam sayidir. Bir cekirge n° tane birim kareden olusan nxn lik kare
seklindeki bir agin birim karelerinin kenarlari iizerinde hareket ediyor.

a) her bir 1x1 birim karenin sadece bir kenarindan gegiyor.

b) Ix1 lik bir birim karenin bir kenarini bitirdikten sonra sonra heniiz hi¢bir kenarini
bitirmedigi baska bir 1x1 lik birim karenin bir kdsesine si¢riyor.
Cekirge artik hareket edecek bir birim kare kalmayana kadar hareketine devam ediyor.

Cekirgenin bu sartlara uygun hareket ederek alabilecegi en uzun ve en kisa yolu

belirleyin. -Bu uzunlugu hesaplayiniz, 6rnek yolu ¢iziniz-.

Language: Turkish
Siav siiresi 4 saat 30 dakikadir.
Her soru 10 puanlik



