SO GIAO DYC VA DAO TAO KY THI CHON PQI TUYEN HQC SINH GIOI
DU THI QUOC GIA NAM HQC 2023 - 2024

PE CHINH THUC Mé6n: TOAN
Thoi glan: 180 phiit, khéng ké thoi gian phdt 4é

Ngay thi thtr nhét

CAu 1: (5 diém). Cho day s& ( ) xdc dijnh bdi:

T
-3 —% g = %(mﬂ +\/a:: +4zﬂ),Vn € N*
a). Chimg minh ring limz = +o0.

b). Tinh lim Z—;

w1 T;

Céu 2: (5§ didm). Xétham sb f: R* — R* don 4nh va thoa man
flz+2y+ f(z +y)) = f2z) + f(3y) véimoi z,y > 0.

a) Tim t4t ci c4c ham s§ f thda man dé bai.

b) Gid st f(4sin® z)f(4cos z) > f2(1) véi z € [0;%]. Tim gi4 trj nhé nhit cia £(2023).

Cau 3: (5 diém). Cho tam gisc ABC nhon, khdng can, néi tiép trong dudng trdn (0). Mot dudng
tron (O) thay di, luén di qua B,C va ct cic canh AB,AC theo thirty & D,E. Goi D', E' lan luot
14 c4c diém aéi ximg véi D, E qua trung diém céc canh AB, AC.
a) Chimg minh ring trung diém D’E’ ludn thujc m@t dudmg thing c6 dinh.
b) Trén cung nhé va cung 16n BC ctia (0), l4n lugt 14y c4c diém R,S sao cho (DER),(DES)
tiép xtic trong véi (0). Phan gi4c trong cla cic gbc BRC, BSC cétnhau & K. Chimg minh ring dudng

tron (DEK) luén tiép xtic v6i dudmg thing BC.

Cau 4: (5 diém). Trén mit phing toa d Ozy, cho S 12 tip hop c4c diém (z;) théa mén dong
théi hai diéu kién:

i) z,y € N;

ii) 0 <z <y <2023.

a) Tinh s phan tir ciia S.

b) Hoi c6 bao nhiéu tip A (4 C §) gdm 2023 phén tit ciia S sao cho A khéng chtra hai

diém ndo c6 cing hoanh d¢ hoic cing tung do ?

HET
Thi sinh khong dugc sic dung tai ligu va mtiy tinh. Cdn bj coi thi khong gidi thich gi thém.
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SO GIAO DUC VA PAO TAO PE THI CHON PQI TUYEN HQC SINH GIOI
DY THI CAP QUOC GIA

PE CHINH THUC Nim hoc: 2023-2024
Mbén thi: TOAN - Bai thi thir 2

Thoi gian 1am bai: 180 phut (Kkdng ké thoi gian phdt dé)

Bai 5. (6,0 diém) Tim tét c4 céc da thic P(z) e R [z] tho& mén

(:z:2 —6:1:+8)P(:c) = (m’ +23:)P(a:—2),‘v’:z: € R.

Bai 6. (7,0 di¢m) Cho sb nguyén n > 1. Tim sé lugng 16m nhét cic ciip gdm 2 phin ty
phén biét cia tép {1; 2 n} sao cho tdng cuia c4c cip khéc nhau 14 céc s6 nguyén khéc

nhau va khong vuot qué n.

Bai 7. (7,0 diém)
Cho tam gidc ABC c6 dudng trdn ngoai tiép (0). Cc tiép tuyén véi dudng trdn ciia tam
gidc ABC tai diém B va ¢ gap nhau tai P. Pudng trdon tdim P va bén kinh PB = PC

cét phén gi4c trong cua goc BAC cua tam gidc ABC tai diém S (S thudc mién trong
tam gidc ABC), va OS cit BC talD Chén dudng vuéng gbc clia Strén AC va AB lan

luot 13 E va F. Goi G la giao diém ciia EF,BC.
6B _(sBY

Gc |sc)

b) Chirng minh ring: AD, BE va CF ddng qui.

a) Chimng minh ring: —

HET

Thi sinh khong dwgc sic dung MTCT va tai ligu. Cdn b coi thi khong gidi thich gi thém.
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