SO GIAO DUC VA DAO TAO KY THI CHON DOI TUYEN HSG QUOC GIA
TINH THAI NGUYEN TRUNG HOC PHO THONG NAM HOC 2023 - 2024

Mbon thi: Toan
Thoi gian: 180 phut (khong ké thoi gian phat dé)
Ngay thi: 14/9/2023
Dé thi gom 01 trang, 05 bai
Cau 1. (5,0 diém)

Tim tat cd cdc ham s6 f : N* x N* — N* sao cho v6i moi x,y nguyén duong:

f@y) = fly,2); flz,2) =2 yflv,y—2)=(y—2)f(z,y) néu y>uz.
(N* x N* kyj hiéu tap hop gom cdc cap sip thi tu (x,y) vdi z,y € N*.)
Cau 2. (5,0 diém)
Chting minh ring ton tai mot tap hop 7' gom 2023 s6 tur nhién thoa man diéu kién: véi A 1a tap
con tiy ¥ ciia T, tong cac phan tit ciia A 1a liy thita clia mot s6 tu nhién.
Cau 3. (3,0 diém)
Cho P(x) 1a mot da thiic bac hai c6 2 nghiém thitc phan biét. Chiing minh ring khong thé xay

ra dong thoi cac truong hop sau
1) Da thic P(P(z)) c6 dung 3 nghiém thuc phan biét.
2) Da thic P(P(P(x))) ¢6 ding 7 nghiém thyc phan biét.

Cau 4. (5,0 diém)

Cho tam gidc nhon khong can ABC ndi tiép duong tron (O) véi s6 do ciia BAC khac 60°, H 1a
tryc tam. Dudng trung tric ciia doan thang AB cét tiép tuyén qua C ctia (O) tai P va cat duong
thing AC tai D. Dudng trung tryc ciia doan thang AC cit tiép tuyén qua B clia (O) tai Q va cét
duong thang AB tai E. Goi I,.J lan lugt 1a tam dudng tron ngoai tiép cac tam giac BEQ, CDP.
Chting minh ring ba duong thang PQ,I.J,OH dong quy.

Cau 5. (2,0 diém)
Cho 2023 tap hgp khac rong Aj, Ag, ..., Asgez théa mén
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Chitng minh ring ta c6 thé chon ra 2023 phan tit, mdi phan tit thuoc mot tap trong 2023 tap

Ay, As, ..., Agyoz sao cho cac phan ti nay doi mot phan biét.

Hét
Chi yj: - Thi sinh khong duge dung tai liéu.
- Gidm thy khong giai thich gi thém.



