SO GIAO DUC VA PAO TAO KY THI CHQN PQI TUYEN
TINH LAO CAI DU THI HQC SINH GIOI QUOC GIA
NAM HOQC 2025 - 2026

PE CHINH THUC Mon thi: TOAN _ \
Thoi gian: 180 phit (khong ké thoi gian giao dé)
Ngay thi: 16/9/2025

Ciu 1 (7,0 diém) Cho ham s§ f: R—R thoa mén diu kién
f(yf(x—y))=f(xf(y))—2025y2,\7’x,ye]R ;
1) Chimg minh rang f(x) la don 4nh va f(x) laham s6 I&.
2) Tim tét ca c4c ham s§ f thoa mén diéu kién trén.

Cau 2 (7,0 diém) Cho tam gidc ABC nhon, khong can (AB < AC ) va ndi tiép duong tron tdm O.
Tam gidc ABC c6 cic dudng cao AD,BE va CF cit nhau tai H.Goi M la trung diém cua canh
BC. Dudng trdn tdm J ngoai tiép tam gide AEF cit dudmg tron (O) tai diém thi hai 1d K ; dudng
thing AK cét dudmg thing BC tai L; dudng thing AM cét dudng tron (J) tai diém thirhaila Q .

1) Chimg minh ba diém L,H,Q thing hang; cic dudng thing KF,EQ va BC dbng quy hoic
d6i mét song song.

2) Goi P 1a giao diém cuia hai dudng thing EF va AD ; doan thing PM cét dudng tron (J) tai

diém N . Chimg minh ring dudng thing LN 1a tiép tuyén chung cia dudng trdn ngoai tiép tam gidc
DMN va dudng tron ngoai tiép tam gidc BNC.

Ciu 3 (6,0 diém) Cho sb nguyéntd p>5.Dit n=4-1.
1) Chimg minh réng » c6 it nhat 3 uéc nguyén té phén biét va 2" =8(modn).

2) V6i a 1a m§t s6 ty nhién, chimg minh ring 2+a+a’ +...+a”" khong la s6 chinh phuong,
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Ciu 4 (6,0 diém) Cho P(x),Q(x), R(x) 1a cic da thirc khéc hing, c6 hé sb thyc va thoa méan
P(x* +x)+(x+1)Q(x* +x) = (x* +2x=3)R(x+1) v6i mgi xeR.
1) Chimg minh riing phuong trinh Q(x+1) = R(x—-2) ¢4 it nhét hai nghiém thyuc phén biét.
2) Gia sir ring téng bac cia P(x),0(x), R(x) 12 5 va hé sé cao nhit ciia R(x) 1a 1. Tim gia trj
nhd nhat ctia biéu thic M = P?(0)+80Q*(3).

Ciu 5 (7,0 diém) o
1) Cho hai tdp 4 va B, mdi tap chira n sb ty nhién lién tiép. Hoi ta c6 thé sip xép mjt hoan

vicia 4 va B nhu 4, =(a,;a,5...;a,) va B =(b;;b;5..5b,) sao cho C, =(a,+b;;a, +b,;...;a,+b,) 1a
n s6 tu nhién lién tiép dugc khong trong mdi trudng hop n=2025; n=20267

2) Cho tap 4 ={1;2;3;...;2025} . Tim s& nguyén duong k& 16m nhét (k > 2) sao cho ta c6 thé
chon dugc k sé phan biét tir tip A4 ma tdng cua hai sé phén biét bét ky trong k s dugc chon khéng
chia hét cho hiéu cua ching.
Ciu 6 (7,0 diém) Cho tam giac nhon ABC khong can (AB < AC ) va ndi tiép dudng tron tim O. Goi
] la tryc tAm tam gidc ABC . Mot dudmg thing d di qua O, lan lugt cit cac doan thing /B va IC tai
E,F sao cho F nim giita O va E. Dudng trdn ngoai tiép tam gidc COF cit lai duong thing CA tai
M , dudmg tron ngoai tiép tam gidc BOE cét lai dudmg thing BA tai N, dudng tron ngoai tiép tam

gidc AON cit lai dudng thing AC tai H, dudng trdn ngoai tiép tam gidc AOM cit lai dudng thing
AB tai K.

1) Chimg minh dudng thing HK di qua O.
2) Goi X,Y,Z lan luot 13 trung diém céc doan thing BH,CK,HK . Chimg minh dudng tron
ngoai tiép tam gidc XYZ di qua O.



