SO GIAO DUC VA PAO TAO KY THI CHON bOI TUYEN DU THI HSG QUOC GIA
THANH HOA NAM HOC 2023 - 2024

DE CHINH THUC Mon thi: TOAN
Thoi gian lam bai: 180 phit (khong ké thoi gian phdt dé)
Negay thi: 27/9/2023
(Dé thi c6 4 bai, gom 01 trang)
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: ! g 3 FERES. -
Bai 1 (5,0 diém). Cho day so (x,) xdc dinh bai x, =% VAX = %{xn + —} vGimoi ne N'.
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a) Chimg minh day s6 (x,) bi chin.

b) Chimg minh ddy s6 (x,)c6 giéi han hiru han va tinh gigi han do.
Bai 2 (5,0 diém). Tim tt ca cic ham s6 /:R — R théa man diéu kién

f(f(y)+.r: +1]+ 2.1*:y+(f{x+l)):, vdi moi x,y e R.

Bai 3 (5,0 diém). Cho tam gidc ABC nhon noi ticp dudng tron (0). Puong tron (K) tiép
xtic véi cac canh CA.AB lin luot tai £, F va tiép xic trong v6i duong tron (O) tai S.
Céac dudng thing SE,SF lan lugt cit dudong tron (O) tai céc diem M, N khic S. Duong
tron ngoai tiép tam gidc AEM va dudng trdn ngoai tiep tam gidc AFN cit nhau tai P
khac 4.

a) Chirng minh rang duong thing AN song song voi dudong thing PM.

b) Cac duong thfmg EN.FM lan luot cit (K) tai G,H khac E,F. Dudng thﬁng
GH va dudmg thing MN cit nhau tai 7. Chimg minh dudng thing A4S vudng géc vai
duong thing OT.

Bai 4 (5,0 diém).

a) Tai 6 vubng ndm & vi tri trung tim cla mot bang 0 vuong Kich thuée 11x11
{bang gum 121 6 vudng c6 canh 1a 1) c6 mdt quén cdr. Mdi bude di, quan cor di chuyr.:n
dén 6 vudng ¢6 chung canh. C6 bao nhicu cach di dé sau 10 bude di thi quin cor trg ve vi
tri ban d4u? Biét ring trong qué trinh di chuyén quén ¢ ¢6 thé di qua 6 vudng nim & v
tri trung tam.

b) Chon ra mot sO tap con gﬂm 4 p}mn tr tr mQt tdp hop 4 co 36 phan tr sao cho
bat cir hai tip 4 phan tir nao trong cac tap con da chon cling ¢o nhmu nhat 1a hai phan tr
chung. Chimg minh rﬁng ton tai mot tap con cua 4 gom it nhit 6 phin tir cia A4 sao cho
tap nay khéng chira bat cir tap con 4 phan tir nao da chon.
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(Thi sinh khéng dicoe sir dung mdy tinh cam tay khi lam bai)




