SO GD&DT HAI DUONG PE THI NANG KHIEU LAN I

TRUONG THPT CHUYEN NAM HOC 2023 - 2024
NGUYEN TRAI MON: TOAN 10

Thoi gian lam bai: 180 phiit

Cau 1: (1,0 diém) Tim tAt c& cic ham f:1Z—Z thtamin f(2)=4 va

SOy +x)=xf(p)+ f(x),Vx,yeZ.

Céu 2: (2,0 diém) Cho diy sb (u,) cO u =%,2un+l +u, =i, 4, Yn e N* Tim sb hang
tdng quat cia ..
Ciu 3: (3,0 diém) |
a) Cho tam giac ABC déu canh a. Tinh gia tri nho nhét cia § = |m + MEB + Wl +
[MA — 2MB — 2MC]|.

b) Cho tam gidc ABC c6 tim dudng tron ndi tiép I va trong tdm G. Biét IG vudng
6 11

gbc IC. Chiing minh ring

Caiu 4: (2,0 diém) Mot tap hop S cdc sb nguyén duoc goi la “chit” néu tdn tai cac sb
nguyén a < b < c sao cho a va ¢ thudc S nhung b khéng thude S. Hoi c6 bao nhiéu tap
hop “chat” 12 tp con cia A = {1; 2;...; 2023}.

Céu 5: (2,0 di¢m) Cho 1n=9" -3% +1 véi a 1a mdt sb nguyén duong. Chirng minh 3" -1
chia hét cho n. ‘







Huéng din
Céu 1: (2, 0 diém) Tim tit ca cdc him f:Z —Z théamin f(2)=4 va

Sy+x)=xf(¥)+f(x),Vx,yeZ

Thay y=0=> 7= (0)+ 700, ¥z e 2= e (0)=0,5xe 2 = £(0)=0
Thay y=-1=> 0=x/(-1)+f(x),VxeZ => f(x)=—f(-Dx=ax,VxeZ
Maf(2)=4=>a=2=> f(x)=2x,VxeZ. Thi lai thoa min.

Cau 2: (2, 0 diém) Cho day sé (u,) co u, = —;-,21.'.,,+l +u, =u,, u,Yne N* Tim s6 hang
téng quat clia u, .

Diu tién ta chimg minh u, # 0,V e N *

That vy, gia sit ton tai n dé u, =0. Thay vao cong thitc 2u, +u,_ =u,u,_, => u,_, =0

Lam tuong ty ta dugc u, ,=0,...., 4, =0 => Mau thuin.

u, ta duge 2i+

n+l "0

Khi @6, chia ca 2 vé cho u

n+l T

» 1 3
bit g, =—,VneN*=> g e va a,,,=—2a,+1,VneN*

ull
1 l 5 % ol S R R 1 —
= a,, = —2(a, —5) . Dung céng thirc cap sO nhéan ta dugc aq, i (-2) =
n—l
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Céu 3: (2, 0 diém)

a) Cho tam gidc ABC déu canh a. Tinh gié tri nho nhat cia § = IW + ME + m| +
|MA — 2MB — 2MC)|

Goi G 14 trong tdm tam gidc ABC, I 14 diém thoa man TA—2IB-2IC=0

Khi d6: S = 3MG + 3MI = 3GI. Diu “=" xdy ra < M, G, I thing hang va M ndm
gitta G va I.

Ta x4c dinh vi tri diém I: COIA - Z(H +E§) - 2m+ﬁ) =0

= 34l = 24B + 2AC = 4AD véi D 1a trung diém BC




Tam gidc ABC déu nén Al I3 dudng kinh cia duomg tron

ngogi tiép (ABC) => GI =R =24p = 2,23

= MinS=36GI = av3

b) Cho tam gidc ABC c6 tdm dudng tron ndi tiép 1 va

et |
=— =,
a+b+c a b

trong tdm G. Biét IG vudng géc IC. Chirng minh ring

c

N

A~ =B

Ta chiing minh @Zd +bIB +cIC =0

= a(IC+CA)+b(IC+CB) +IC =0 = CF = —

at+b+c

:.z;7=a..a;=[ a _1]2'::4{ b —iJEE

(a.a+b.€'—B)

a+b+c 3 a+b+c 3
Khi d6 IG vudng goc IC <> [(2a-b—c)&+(2b—a-c)@](a§+ba§) =0

& (ab+CACB)[b(2a~b~c)+a(2b—a-c)]=0
ab+a.§=ab+abcosC=ab(1+cosC)> 0

Nén ta co: b(2a—b—c)+a(2b—a—c) =0
a+b+c

<:‘.>b(3a-a—-b—c)+a(3b—a—b—c)=0<:>6ab=(a+b)(a+b+c)© :

ab
a+b




6 1 1
= =24
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Ciu 4: (2,0 diém) Mot tip hop S céc sb nguyén duoc goi la “chét” néu ton tai cdc sb
nguyén a < b < ¢ sao cho a va ¢ thudc S nhung b khéng thudc S. Héi c6 bao nhiéu tip
hgp “chat” 12 tdp con cia A = {1; 2;...; 2023}.

Ta dém s tdp hop con cua A nhung khong “chét”

Acé tat ca 2 tap hop con. Trong d6, dé tap con X ciia A 12 khéng chét thi c6 thé chia
X thanh céac truong hop sau:

TH1: X 14 tip rong hodc chi ¢6 1 phan tir => ¢6 1 + 2023 = 2024 tdp X nhu vay

TH2: X c6 it nhét 2 phin ti. X 14 khong chét tirc 14 v6i cip sé a < ¢ thude X thi moi s6
nguyen bgittaavac phan thudc X. Gid st goi m va M 1a gid tri nho nhit va gia tri lorn
nhat trong X => moi sb nguyen trm+1 va M -1 déu pha1 thudc X => X 1a tép céc sb
nguyén I1en tiép tir m dén M. Nhu vy, sb tdp X khong chét trong treong hgp nay chinh la
s6 cac bd s6 nguyén lién tiép trong A.

M&bi b ) nguyén lién tiép'nhu vay df;’li dién béng sb C’Ie‘iu va sb cubi, cit mbi Cﬁ]') 0 (DEI;
M) xéc dinh cho ta duy nhat mot bg s6 nguyén lién ti€p va nguoc lai. Do viy s6 bo s6
nguyén lién tiép trong X 1a s6 cach chon ra 2 sb m, M trong A => ¢ Cis; Céch chon
Do d6 tap hop khong chat 1a 2024+ C2,

Viy s6 tip hop chit 1a 2% —2024-C2,,

Céu 5: (2,0 diém) Cho »=9% —3¥ +1 v6i a 13 mdt s6 nguyén duong. Chimg minh
3" —1 chia hét cho n.

Pit 37 =x thi n=x*—x+1. Tacén chimg minh 37~ -1 chia chét cho x*-x+1
Co #+1: x*—x+1=>3% 4] in=>3""_1in

Ta chi cAin CM: x* —xi3.2

Cé x*-x=3".3" -1

Theo LTE, v,(3* 1) =v,G-D+v,(3+ D +v,(2°) -1 =a+ 2 => 3% _1i2° =>
.35~

Ta c¢6 dpcm






