s3 GIAO DUC VA DAO TAO DE THI CHON HOC SINH GIOI THPT cAp TINH

TINH NINH BINH NAM HOC 2023 - 2024
X 2 - MON: TOAN
DE THI CHINH THUC Ngéy thi: 06/10/2023

Thoi gian: 180 phiit (khong ké thoi gian giao dé)
Dé thi gbm 01 trang, 04 bai

Bai 1 (4,0 diém). Gii phuong trinh (2% - 10z +21)vz - 3 = 2% — 1122 4+ 342 - 27 (1 € R).

nN=r=a
Bai 2 (5,0 diém). Cho day s0 (z,) dudc xac dinh nhu sau:

Tnt2 = ZTn41+2- 7, n >
n n+l (n+l)’ i

trong d6 o 13 mdt s6 thuc dudng cho trudc.
a) Chitng minh rang day (z,) ¢6 gidi han hitu han.

b) Gid stt lim z, = c. Tim s thuc o d€ day (y,) xac dinh bdi y, = n®(c — z5),9n > 1 ¢b

n—+0o
gidi han hiru han khac 0.
Bai 3 (6,0 diém). Cho tam gidc ABC nhon, khong c4n ndi tiép dudng tron (O) cb cac
dudng cao AD, BE, CF dbng quy tai H. Goi T 1 giao diém thit hai cla duong thang CH
v6i dudng tron (0); I 14 giao diém clia AT véi BC; J 14 giao diém ctia AD véi EF. Goi M,
N lan lugt 1a trung diém ctia cac doan HC, HE. Ly diém P trén EF sao cho M P song
song véi DE, diém Q trén BJ sao cho EQ song song véi N P.

a) Chitng minh rang ba diém I, E, Q thing hang.

b) Goi X 1a giao diém ctia BH véi CO, Y 1a giao diém ctia CH véi BO, Z la truc tim
tam gidc DEF. Chitng minh rang OZ chia ddi doan XY.

Bai 4 (5,0 diém). Cho tap hop S = {1,2,3,...,2048}.

a) Chitng minh khang dinh sau: “V8i moi tap con X cta tap S ¢ sb6 phan tir bing 15,
lubn ton tai hai tap con khac réng roi nhau A, B clia tp X sao cho Zi = Z 3
icA  jeB
Khing dinh ndy con diing khong khi s6 phin tif cta tAp X bing 12?

b) Tap con Y khic réng ctia S thod man diéu kién: Vy € Y thi 15y ¢ Y. Tim s6 phan t

I6n nhat c6 thé ctia tap Y.

P4

HET
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PE THI CHINH THUC

Bai 5 (5,0 diém). Cho n 13 mét s6 nguyén 16n hon 4 va p 12 mdt sb nguyén tb.
Chiing minh rang da thic f(z) = (z + 1) — pz? — pz + p? khéng thé phan tich
dugc thanh tich cua hai da thitc véi hé s6 nguyén ¢6 bac 16n hon hoéc bang 1.

Bai 6 (5,0 diém). Tim tt ca cac hdm s6 f: R — R thoa man diéu kién

f(&f @) +v*3) = yf () + (f(v))* ,Vz,y € R.

Bai 7 (5,0 diém). Bo ba sb nguyén duong (a, b, p), véi p 13 s6 nguyén t6, dudc goi
la “tot” néu:
(a + b)(aP + bF) = 2% + 2°.

a) Ching minh ring khong c6 bo s6 “t6t” ndo trong trudng hop a # b va p 18.
b) Tim tht ca c4c bd sb “tot”.

Bai 8 (5,0 diém). Cho tam giac ABC néi tiép dudng tron (O), dudng kinh AS.
Dudng tron (K) tiép xtic véi CA, AB lan luot tai E, F va tiép xiic trong véi dudng
tron (O) tai D. Tiép tuyén tai S ctia dudng tron (O) cit dudng trung truc clia doan
thing AD tai T. Goi P 1a diém d6i xing ctia D qua dudng thing TK.

a) Chling minh ring dudng tron ngoai tiép tam gidc PBC tiép xic véi dudng
tron (K).

b) Goi I la tdm dudng tron n01 t1ep tam giac ABC, A 1a dudng thang vudng
goc v6i AD tai D, A’ 13 tiép tuyén song song véi BC ctia dLIdng tron (K) (4’
ndm cung phia véi D so v6i BC). Trong trudng hop A cit A’, goi M la giao
diém ctia hai dudng thang dé. Chitng minh ring ba dudng thing AM, BC,
OI dong quy.
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