SO GD&DPT QUANG BINH KY THI CHON POI TUYEN
DU THI CHON HOC SINH GIOI QUOC GIA
PE CHINH THUC NAM HOC 2022-2023
Khoéa ngay 20 thang 9 nam 2022
Mbén thi: TOAN

BAI THI THU NHAT ‘
Thot gian: 180 phut (khong ké thoi gian giao dé)
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Ciu 1 (5,0 diém). Cho day s6 (u,)théa min n+2022 .
u,,=u, +———,VneN.

nu,

a) Chimg minh rang limu, =+oo.

2
n

2n+1

b) Tim gidi han lim

Céu 2 (5,0 diém). Cho P(x) 1a da thitc monic bac n (véi neN") c¢6 ding n nghiém thuc
phan biét. Biét rang t6n tai duy nhat s thuc @ ma P(a” +4a+2022)=0. Chting minh
rang da thitc P(x* + 4x +2022) chia hét cho da thic (x +2)* va P(2022) > 4".

Cau 3 (5,0 diém). Cho tam giac ABC c¢6 AB= AC, I 1a tam duong tron noi tiép va (T)
la dudng tron ngoai tiép tam giac ABC. Cac duong thang BI va CI lan luot cat (T) tai
diém thir hai 1a M va N. Goi D l1a diém thudc (7), nam trén cung BC khong chira A;
E,F lan luot 1a céc giao diém ctia AD véi Bl va CI; P 1a giao diém ciia DM véi CI ;
O 1a giao diém cua DN véi BI .

a) Chimg minh rang cac diém D,I,P,0Q cing nam trén mot dudng tron ().
b) Ching minh riang cic duong thang CE va BF cit nhau tai mot diém trén dudng
tron ().

Cau 4 (5,0 diém). Cho A4 13 tap hop gdm céc s6 nguyén duong thda man dong thoi hai diéu
kién sau:

a) Néu a € A4 thi tat ca cac udc s6 duong ctia a ciing thudc 4;

b) Néu a,be A ma l<a<b thi l+abe A

Chtng minh rang néu A c6 it nhat 3 phan tir thi A 1a tip hop tit ca cac s6 nguyén

duong.
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Cau 5 (6,0 diém). Tim tat ca cac ham f:R — R thoa man

JG-3f ) =5 () -3/ (X)-2f(x),Vx,yeR.

Céu 6 (7,0 diém). Cho sb nguyén to p > 3.

ey | 1 1 m e \ N A A A
a) Gia st 1+ +—+...+———=—, v0i m va n la cac s0 nguyén duong nguyén
223 (p-1)" n

t6 cung nhau. Ching minh rang m chia hét cho p.

b) Chimg minh rang CS”;I —1 chia hét cho p°.

Céu 7 (7,0 diém). Cho tam gidc ABC ndi tiép dudng tron (0). Buodng thang / d6i xtng
v6i dudng thang AC qua duong thang BC, [ cit BO tai X. Piém E tuy ¥ trén doan BO,
duong tron ngoai tiép tam giac XAE cat duong thang / tai Q khac X . Puong thang QF
cat dudng thang OC tai Y.

a) Chtrng minh rang dudng tron ngoai tiép tam giac AYE di qua diém cb dinh khi E
thay d6i trén doan BO.

b) Goi M 1a diém chinh giita cung AE khong chira Y ctia duong tron ngoai tiép tam
gidac AYE va CM cit duong tron ngoai tiép tam gidc AYE tai mot diém K khacM .
Chimg minh rang khi E thay d6i trén doan BO thi dudng thang KE ludn di qua mot

diém co dinh.
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