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Bai 1 (2,0 diém).
1. Xét dathic P(x)=x’+ax’+bx+c, trong dé a,b,c la cac hé s thuc.

a) Gia sir P(x) c6 nghiém x, thod man x, > 1. Tim gié tri nho nht ctia biéu thic T =a* + 5% +¢°.
b) Chitng minh ring trong céc s& [P(0)[;|P(1)]:|P(2)|:|P(3)] ¢6 it nht mdt s6 khdng nho hon %.

2. Tim tit ca da thicc P(x) hé sb thuc thoa man : P(x+y)+P(x-y)=2P(x)+2P(y) Vx,yeR.

Bai 2 (3,0 diém).
1. Chimg minh réng v6i moi s8 nguyén duong », thi 7" —6n—1 ludn 12 bdi cia 36.
2. Tim tét c& c3p sb nguyén dwong (m;n) sao cho 5" +12" =m’.
3. Chirng minh réng véi hai sb nguyén a, b ma a=b(mod7) thi a’ =5’ (mod49). Tir d6 chimg minh

ring tdng luy thira bac bay ciia bay sb nguyén lién tiép ludn 12 bdi clia 49.

Bai 3 (3,0 diém). Cho duomg tron (O) va ddy cung BC cb dinh khong phai la duong kinh. Goi M la trung
didm coa doan thing BC. M6t diém H thay ddi trén doan thing MB. Pudng thing qua H , vudng géc véi BC
cit dudng tron (0) tai hai diém A, D sao cho HA > HD. Gei E,F lan lugt la hinh chiéu vudng géc cua B,C
trén hai canh C4, 4B. Hai dudng thing EF, BC cit nhau tai diém K. Dudng thing AK cét lai dudng tron
(O) tai diém L khéc 4.

1. Chitng minh ring bén diém 4,E,F,L cling thudc mét dudng tron va ba dudng thing BE,CF,LM
déng quy. . . ' ‘

2. Goi P la giao di€ém cla hai duong thang BE,FH va @ 14 giao diém cua hai duong thing CF, HE.
Chimng minh ba diém P,Q,K thing hang.

3. Ching minh rang khi diém H thay ddi trén doan thing MB thi dudng thing LD ludn di qua mot

diém cb dinh.

Bai 4 (2,0 diém).

1. Mot nhém gdm 9 ngudi tham gia budi offline, biét ring cir ba ngudi trong nhém d6 thi ludn ¢4 hai
ngudi khong quen nhau.

a) Goi S 12 s6 ciip, m3i cip gdm hai ngudi trong nhém quen nhau. Chirng minh S < 20.

b) Chitng minh trong nhém ¢6 4 ngudi nao d6 d6i mot khong quen biét nhau.

2. Trén bang ta viét ba s8 thuc khong ddng thai bing nhau. M3i 1dn gia sir trén bang dang c6 ba sé thuc
a,b,c ta xo4 ching di va viét thay vao d6 ba sb khac 12 a—b;b—c;c—a. Ching minh ring néu qué trinh néi
trén tiép dién nhiéu lan, s& c6 lac trén bang thu dugc mét sb 16n hon 2020.
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