SO GD VA PT THAINGUYEN DE THI KHAO SAT VAO LOP 10 NAM HOQC 2026 — 2027
TRUON G THPT CHUYEN MON TOAN
THAINGUYEN

(Danh cho thi sinh thi vao chuyén Todn)
Thoi gian lam bai: 150 phut.

(PE THI GOM CO 01 TRANG)
Céu 1 (2,0 diém). Cho biéu thirc:

Jx+2  2Jx+4 6vx +4

P= + vol x>0 va x#1.

_x+ x+3 x+\/;—2_x\/;+2\/;—3

a) Rut gon biéu thirc P.

b) Tim gia tri 16n nhat cta biéu thic P.
Céu 2 (1,0 diém). Cho da thirc P(x) voihé s6 thue théa mén
(x+8)P(2x) = (8x —24)P(x +5), véi moi sb thuc x.
a) Chimg minh -3 va 6 1a hai nghiém cta P(x).
b) Biét P(x) la da thic bac ba va P(0)=72. Tinh P(1).
Céu 3 (1,0 diém). Cho thp hop X ={1,2,3,5,8} gém 5 phén tir.

a) Ban An ldy ngau nhién hai s6 trong tap hop X, mo ta khong gian mau cuia phép thir trén.

b) Sau khi léy ngéu nhién hai sd tir tap hop X, ban An cong hai b d6 lai dé dugc mot sb ty nhién méi

va dién két qua vao chd tréng trong phuong trinh x* +6x+...=0. Tinh xé4c suit cta bién ¢6 “Phuong
trinh tao dugc v nghi¢m”.

Céu 4 (2,0 diém).

a) Vi mdi s6 thuc a, ta goi phan nguyén cia sd a 1a sé nguyén 16n nhat khong vuot qua « . Tim phan

A . 3 7 2026° +2026+1
nguyéncuasd M =—+—+...+ .
1.2 23 2026.2027

b) Tim tat ca cac so nguyén to ¢ dang P =n" +1 véin 1a s6 tu nhién va P < 2'%°,
y C L

Cau 5 (1,0 diém). Cho day s6 a,,a,,...,a,,, bao gdm cac s6 tir I dén 2026, mdi sb xuat hién ding hai
1an. Co thé sip xép cac sb hang cua diy sao cho voi mdi sd n e {1,2,...,2026} , co ding n sb nim giita
hai s6 n trong day hay khong?

Céu 6 (3,0 diém). Cho tam giac nhon ABC (v6i AB < AC) ndi tiép dudng tron (0O), cac dudng cao
AD, BE, CF cét nhau tai H. Goi M, I 1an luot 1a trung diém cua BC, AH; P 1a giao diém khac 4 cua AH
va dudng tron (0); K 1a giao diém cua 4D va EF.

a) Chung minh nam diém M,D,I,E,F cung thuoc mot duong tron.

b) Ching minh AK.AP = AH.AD.

¢) Tia OI cit duong thang qua 4 va song song voi BC tai S. Ching minh S, K, M thang hang.
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SO GD VA PT THAI NGUYEN

TRUONG THPT CHUYEN MON TOAN

THAI NGUYEN

(Danh cho thi sinh thi vao chuyén Todn)
Thoi gian lam bai: 150 phut.

HUGNG DAN CHAM
(Bian Huéng din cham gom c6 05 trang).

PE THI KHAO SAT VAO LOP 10 NAM HOQC 2026 — 2027

Pap an

Pieém

Cho biéu thuec:
Vit2 | x4 6Yx+4
x+vx+3 x+\/;—2 x\/;+2\/;—3

P= vol x>0 va x#1.

2,0

a) Rut gon biéu thirc P.

Vit2 o 2(x+2)  6Jxt4
x+dx+3 Wx-DEx+2) (x-Dx+/x+3)
_ x#2 2 6Ux+4

x+dx+3 Ax-1 (\/;—1)(x+\/;+3)

Tacd P=

0,5

L Wx+2)Wx =D +2(x++/x +3) - (6Vx +4)

- (x =D (x++/x +3)
Cx+x—242x+2Jx +6-64x —4

- Gx =) (x+x +3)

I e L 1 VN
CWx=DxVx+3) Wx =D +x+3) x+x+3

0,5

b) Tim gia tri 16n nhat ciia bicu thirc P.

Truong hop x=0 thi P=0.

0,25

Trudng hop x>0 Chia ca tir va mau cho +/x, ta dugc:

j;+ﬁ+\7; \/;+1+\/3; [\/;-Fj;j-i-l.

0,25

X A . 2 3
Ap dung bat dang thirc Co-si cho hai s6 duong Jx va T ,tacod
X

\/}+ix22 /\/E-%zzﬁ.

Suy ra [\/;+ij+122\/§+1.
Jx

0,25

Khi do P < 3 =6\/§_3.
23 +1 11

Déu "=" xdy ra khi va chi khi v/x = % & x =3 (thoa man didu kién xéac dinh)
X
Vay gia tri 16n nhat cta P 1a 6‘/151_ 3 khi x=3.

0,25

Cho da thirc P(x) véi hé s6 thuc thoa man
(x+8)P(2x) = (8x —24)P(x +5), (*) v6i moi sb thue x.

1,0

a) Ching minh —3 va 6 1a hai nghiém cta P(x).

Thay x =3 vao (*), ta duoc:




(3+8)P(6)=(8.3—24)P(8) hay 11.P(6) =0 hay P(6)=0.
Viy x =6 la mot nghiém cua P(x).
Thay x =-8 vao (*), ta dugc: (-8+8)P(—16) =(8.(-8)—24)P(-3).
Tur dé 0=-88.P(-3) hay P(-3)=0.
Vay x=-3 la mét nghiém cua P(x).

0,5

b) Biét P(x) la da thirc bac ba va P(0)=72. Tinh P(1).

Thay x =1 vao (¥), ta dugc:
(1+8)P(2) = (8.1-24)P(6).
Vi P(6)=0,nén 9.P(2)=-16.0= P(2) =0. Vay x = 2 1a m¢t nghi¢m ctia P(x).

0,25

Vi P(x) c6 it nhat ba nghiém la X, =6,x,=-3,x; =2 va P(x) c6bac 3 nén P(x) c6 dang:
P(x)=a(x-6)(x+3)(x-2).

Lai co6P(0)=a(0-6)(0+3)(0-2)=72 nén a=2.

Thit lai véi P(x)=2(x—6)(x+3)(x—2) vao (*) thdy khong thoa man. Do d6 khong tdn

tai da thirc bac ba nhu gid thiét. Do d6 khong c6 gié tri P(1).

0,25

Cho tap hop X ={1,2,3,5,8} gdm 5 phan .

1,0

a) Ban An lay ngau nhién hai s6 trong tip hop X, mé ta khong gian mau ctia phép thir trén.

Phép thir 1a 1ay ngdu nhién hai s6 tir tap hop X ={1,2,3,5,8} . Do d6 khong gian mau la
o Q=12),(153),(15), (1:8),(2:3),(2:5), (2:8), (3:5), (3:8), (5:8) -
SO phan tir cia khong gian mau la: n(Q) =10.

0,25

b) Sau khi 1y ngdu nhién hai s tir tip hop X, ban An cong hai sb d6 lai dé duoc mot sb tur
nhién méi va dién két qua vao chd trong trong phuong trinh x* + 6x +...= 0. Tinh xéc suat
cua bieén co “Phuong trinh tao dugc vo nghiém”.

Goi s0 ty nhién madi thu dugc sau khi cong hai s6 1ac. Phuong trinh tré thanh:
X +6x+c=0
Phuong trinh bac hai trén vo nghiém khi va chi khi A’<0. Ta c6
A=3-lc=9— c<0nénc>9.

0,25

Lap bang tong cac cap hai so tir khong gian mau Q dé tim cac gia tri ciia ¢ ta thu dugc cac
két qua thuan lgi cho bién ¢b 4 : "Phuong trinh tao dugc vo nghiém" 1a:
, o A=1{(2;8),(3;8),(58)} -
Xac suat cua bién co 4 la:
n(4) 3

P(A) =" ) =5=03.

0,5

a) Vi mdi s6 thuc a, ta g01 phan nguyén clia s6 « 1a s6 nguyén 16n nhat khong vuot qua
a . Tim phan nguyén cua sd

M=—t—"—1..
1223 2026.2027

3 7 N 2026% +2026+1

1,0

Xétsb u, voi ke{l,2,...,2026}:
. _ K Ak+l _k(k+D+1_kk+D 1 o1 1]
T k(k+1)  k(k+1)  k(k+1) k(k+1) k(k +1) k k+1

0,25

Do do M = 1+1—l + 1+l—l o+ 1+L_ 1
1 2 2 3 2026 2027

:(1+1+...+1)+K1—lj+(1—1]+ +(L—LH
—_— 1 2 2 3 2026 2027

2026

=2026+ 1—; =2026+ 2026
2027 2027

0,25




Vi 0< 2026 <1,nén2026 < 2026 + 2026 <2027. 0,25
2027 2027
Hay 2026 < M <2027 .
SO nguyén 16n nhat khong vuot qua M 1a 2026 hay phan nguyén ctua M 1a 2026. 0,25
b) Tim tit ca cic s6 nguyén t6 co dang P =n" +1 véi n 1 s6 ty nhién va P <2' . 1,0
Néun=1,taco P=1'+1=2.Vi2lasdnguyén téva 2<2'° nén n=1 thoa man.
Néun1asé1élonhon 1 (n=2k+1,keN"): 0,25
n" =+ D" 0" 4]
Vi n>1 nén n+1>2, dandén n" +1 1a hop .
Vay d€ P la s0 nguyén t0, n phai la so chan.
Dit n=2"m véim1a sd1é. Néu m > 1, twong tu 1ap luan trén:
n" +1=(n*)"+1 chiahétcho n* +1. 025
Dé P 1a sb nguyén td, ta phai co m=1. Khi d6 n c6 dang lily thira ctia 2 nén 7 = 2* ’
(keN).
Taco P=n"+1=(25)) +1=2"" +1.
P <2%nén 2% <2'%hay k2" <165.
Tir d6 ta thu dwoc & €{2;3;4;5}
Véi k=1tacd P=2>+1=5 lasb nguyén to. 0,25
Véi k=2 tacodP =4*+1=2571a s6 nguyén t.
Véi k=3 taco P=8+1=2"+1.
Tacd 2* +1=(2°)’ +1 chia hét cho 2% +1=257nén P =8" +1 khong la s6 nguyén t. 05
V6i k=4 taco P=16"+1=2% +1=2% +1. ’
Day 14 s6 Fermat F, va 1a hop s6 (chia hét cho 274177) nén P =16" +1 khong 1 s6 nguyén
t6.
Véi k=5tacd P=32"+1=2'"+1.
Vi 2" +1=(2%")’ +1 chia hét cho 2 +1nén P =32% +1 khéng 13 s6 nguyén té.
Vay céc sd nguyén t6 thoa man diéu kién dé bai la: 2, 5, 257.
Cho diy sé a,,a,,...,a,;, bao gdm céac sb tir I dén 2026, mdi s6 xuat hién dung hai lan. C6 | 1,0
thé sap xép cac s hang cta diy sao cho véi mdi sé n e {l,2,...,2026}, co dung n sb nim
giita hai s6 n trong diy hay khong? i
Ta danh s0 cdc vi tri tr 1 dén 4052 va t6 mau xen k&: 6 mau den (vi tri 1¢), 6 mau trang (vi
tri chan).
A oA A . A a g 0,25
Tong cong c6 4052 vi tri, nén c¢6 2026 6 mau den va 2026 6 mau trang.
Gia sir cdp s6 n nam & hai vi tri p va ¢. Khoang cach giira chiing 14 n s6, nghia 1a:
|p—ql=n+1.
Néu 7 1a s6 1¢: Khoang cach | p—¢| 1a s6 chan. Hai vi tri p, ¢ s& ludn cing mau. (Vi du:
0,25

vi tri 1 va 3 cung mau den).

Néu n 1a s6 chan: Khoang cach | p—g| 1a s6 1. Hai vi tri p, ¢ s& luon khac mau. (Vi du: vi
tri 1 va 4 khac mau).

Trong cac sb tir 1 dén 2026 ta thay :
S6 lwong cac sb chin 1a 2026:2=1013 sd.
S6 lwong cac s6 1¢ 1a 2026:2=1013 sb.

MBoi s6 chin chiém 1 6 mau den va 1 6 mau tring.




Vay 1013 s6 chin s& chiém tong cong 1013 6 mau den va 1013 6 mau tring.

Sau khi céc sb chan di chiém chd, sb 6 con lai cho céc sb 16 1a: 0,25
O mau den con lai: 2026—-1013=1013 6.

O mau tring con lai: 2026-1013=1013 6.

Theo lap luan bén trén, moi s6 1¢ bat budc phai chiém 2 6 cing mau (hodc 2 6 mau den, hoic

2 6 mau trang). 0,25
Diéu nay kéo theo tong sb 6 mau den (va trang) ma cac s6 1é chiém chd phai 1a mot s chan.

Tuy nhién, ta da c6 s6 6 con lai cho céc 6 16 & mdi mau 1a 1013, day la mot sb 1é.

Do d6, khong ton tai cach sip xép thoa méan yéu cau dé bai.

Cho tam gidc nhon ABC (véi AB<AC) néi tiép duong tron (O), céc dudng cao | 3,0

AD, BE,CF cét nhau tai H. Goi M, 1an lugt 1a trung diém cta BC, AH; P 1a giao diém khac

A cta AH va dudng tron (O); K 13 giao diém ciia AD va EF.

a) Ching minh nam diém M,D,1,E,F cung thudc mot duong tron.

S A
E
/K
H (¢}
L G
B D M c
P Q
Ta co IEM =I7517+@4 = IHE + EBM = BHD+ EBD =90 nén tam giac IEM vuong tai 0,5
E, do d6 ba diém I, E, M thugc duong tron duong kinh /M.
Bang cach ching minh tuong tu ta ciing co IFM =90° nén ba diém I, F, M cling thudc
dudng tron duong kinh IM. Vay bon diém 7, F, M, E cung thudc duong tron duong kinh IM.
Lai co ]6]\\4 =90° nén D cling thudc duong tron duong kinh /M. Vay nam diém M, D, F, I, 0,25
E cung thudc dudng tron duong kinh /M.
b) Chiing minh AK.AP = AH.AD.
Goi Q doi xtmg v6i 4 qua O, ta chimg minh dwoc BHCQ la hinh binh hanh nén M la trung | 0,25
diém cua HQ. Lai c6 DM // PO nén D la trung diém cua HP. Ngoai ra OH // Ol
0,5

Goi L 1a giao ciia AQ va BC, theo dinh 1y Thales ta C(')A—D = AL (1).
AP AQ

Ta ¢6 @:900—,@?,“:%(1800—14/0\6‘):0/14\6‘.

Ma ﬁ = ACB (do tir gidc BFEC noi tiép, ching minh dé dang) nén hai tam giac AFK va
ACL d0ng dang, hai tam giac AFH va ACQ dong dang.




... AK AF AH AL AK
Tu d6 = = ,suyra —=—— (2)
AL AC AQ AQ AH

Tu (1) va(2)tacd 4D = AK hay AD.AH = AP.AK.
AP AH

0,5

c¢) Tia OI cat dudong thang qua 4 va song song voi BC tai S. Chung minh S, K, M thang hang.

Taco SAI = HPO =90° va SIA = PIO = PHQ nén hai tam giac SIA va QHP ddng dang. Do | 025
do

ST 14 S1 1A
—=—— suyra ——=——.

HQ HP 2HM 2DP
Theo (2)taco KL//QH ma QH //OI nénsuyra KL//QH //OI . 0,5
Goi G 14 hinh chiéu cta Q trén BC thi do BPQC 14 hinh thang nén DPQG la hinh chir nhat,
taco:

ST _OM _OM _OL_ KI (do OIHQ 1a hinh thang va KL//OI).
HM DP QG QL KH
Xét hai tam gidc STIK va MHK c6 SIK = MHK (do OI /| HM) 0,25
va St = KT nén hai tam giac nay dong dang. Tir d6 suy ra IKS = HKM .

HM KH
Suy ra S, K, M thang hang.
Diém toan bai 10




