- gggmo DUCVAPAOTAO ~ CONG HOA XA HOI CHU NGHIA VIET NAM
DATHOC SU PHAM HA NOI Djc 1ap- Ty do - Hanh phic

DE CHINH THUC
PE CHON QI TUYEN TOAN THI HQC SINH GIOI QUOC GIA
Ném hoc 2023-2024
Ngay thi thir nhét. Thoi gian 180 phiit (khéong ké thoi gian phat dé).
Bai 1. a) Cho ham s6 g(x) ¢4 dao ham cép hai dwong trén khoang (a;b).Chox;,x, € (a;b), X, < X, 530
cho g(x,)=g(x,)=0. Chimg minh g(x) <0,Vx e (x;x,) va g(x)>0,Vxe(a;x) U (x,;b) -

ntl =

diy {3,},., théamén y, =Y x,, Vnel'.
k=1

+
n

Tim a>1 dé véi moi b e (0;1) thi day {,} - ¢ giéi han hitu han.

Bai 2. Mot s6 nguyén duong a dugc goi 12 “dep” néu ton tai mot ham s6 f:Z* — R théa mén:

f(a)=f(2019), f(a+1)= £(2020), f(a+2)= f(2021), f(n+a)=%, Vnel'.

2) Chimg minh néu a 13 s6 nguyén duong dep vi f 1 ham sb thoa man diéu kién trong dinh nghfa trén
thi f 12 ham tudn hoan.

—

b) Tim s6 nguyén duong a “dep” nho nhét.

Bii 3. Cho tam gidc ABC nhon ndi tiép dudmg tron (O). Goi tdm dudng tron bang tiép dinh B, C cla
tam gidc ABC 1in lugt1a P,Q. Puong thing qua O vudng géc véi PQ cét (O) tai hai diém M, N. Hai
dudmg thing MP,MQ cit dudng tron (O) 1an lugt tai cac giao diém tht hai E,F. Hai duong théng
NP,NQ cét duomg tron (O) 1n luot tai céc giao diém thir hai K, L.

a) Chirng minh céc dudng thing KE,LF vi MN ddng quy.

b) Tiép tuyén tai E cua (O) cit BC tai X , tiép tuyén tai F ctia (O) cit BC tai Y. Chimg minh duong
tron ngoai tiép tam gidc AXY tiép xtc véi duomg tron (0).

Bai 4. Ki higu ¢(n) 12 phi ham Euler. Cho tap hop 7 xdc dinh bdi: T = {p(n):n=1,2,}.
Gia sit a, d 14 hai s6 nguyén duong tiy y. Xét tap hop S ={a;a+d;a+2d;a+3d;}.
Chimg minh s phin tir ctia tap hop T N S hoic bang 0, hodc bang 1, hogc 1a v han.
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BO GIAO DYC VA PAO TAO CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG DAI HQC SU PHAM HA NQI Péc lip- Tu do - Hanh phiic

[DE CHINH THUQ

PE CHON POI TUYEN TOAN THI HQC SINH GIOI QUOC GIA
Ndim hoc 2023-2024
Ngay thi thie hai. Thoi gian 180 phit (khéng ké thoi gian phat dé).

Bai 5. Tén tai hay khong cac da thicc P(x), Q(x) véi hé sb thuc, khéc hang s6, sao cho

(P(x))IOIl xh (P(x))wlo o (Q(x))ZOZJ + (Ql(x))zozz,vx € R 9

Bai 6. Cho tam gidc nhon ABC khdng cén, ni tiép duong tron (0) Goi 4,B,,C, lan luot 14 tam cita céc
duémg tron (BOC),(COA),(A0B). D

a) Ching minh cic dudmg thing A4, BB,,CC, déng quy.
b) Goi X¥,Z la céc diém ddi ximg cia diém O lin luot qua cic dudng thing BC,CA4,AB. Céc tia
AX BY,CZ cit dudng tron (0) 1an luot tai cic giao diém thir hai 4,,B,,C,. Ching minh céc duong

tron (44,4,),(BBB,),(CG,C; ) cb hai diém chung.

Bai 7. Trén mat phang toa do Oxy, nguorl ta danh d4u mot tp hop 4 gom 2023 diém c6 toa do nguyen
khéng am. Ta goi hai diém 13 k& nhau néu khoang cach gifra chiing bang 1. Goi N(A) 1a tép hop tit ca

cac didm c6 toa d6 nguyén khong dm ma k& véi it nhit mot diém thudc 4. Tim gia tri nho nhit c6 thé

ciia s6 phan tir cta tip hop N(4). :
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https://v3.camscanner.com/user/download
Free Hand

Free Hand


