SO GD & BT THANH HOA KY THI KHAO SAT CAC MON THI VAO LOP 10

TRUONG THPT CHUYEN LAM SON THPT CHUYEN LAM SON
Nam hoc: 2025 — 2026
PE THI CHINH THUC Moén thi: TOAN
(Dé thi c¢6 01 trang) (Danh cho thi sinh thi vao chuyén Toan)

Ngay thi: 06/4/2025 .
Thoi gian lam bai:150 phut (khong ké thoi gian phat dé)

Cau 1. (2,0 diém).
a) Cho ba s6 a,b,c khac 0 théa man 1, % 1o 0, tinh gia tri biéu thirc
a C

A= a—f + b—g + % .
¢ a b
b) Cho da thirc P(x) v6i hé s6 nguyén, chimg minh rang khong ton tai ba so nguyén phan biét
a,b,c sao cho P(a) = b,P(b) = c,P(c) =a.
Ciu 2 (1,0 diém).
Y =(x+y)=m

) (v6i m 1a tham s0), im m dé hé c6 nghiém duy nhat.
X —(x+y)=m

Xét hé phuong trinh: {

Céu 3 (1,0 diém).

C6 10 ban (trong do6 chi co6 mgt ban tén An va mdt ban tén Bao) xép ngﬁu nhién thanh mot hang
doc, tinh xéac suét dé trong d6 nhat thiét c6 2 ban An va Bao phai dung canh nhau.

Cau 4 (2,0 diém)

a) Chung minh rang ton tai vo s6 s6 nguyén duong n thoa méan tinh chat (2” + l)fn .

2

b) Cho p 1a sb nguyén td, ching minh phuong trinh x2 X p* khong c6 nghiém nguyén
y +y

duong.

Ciu 5 (3,0 diém).

Cho tam giac ABC nhon ( AB < AC ) ndi tiép duong tron (O), ngoai tiép dudng tron (7). Puong
thang di qua 7 vudng goc véi Al cat BC tai T .
a) Chung minh 77 13 tiép tuyén ciia dudng tron ngoai tiép tam giac BIC .
b) Al catlai (O) tai D (D khac 4), doan TI cit (O) tai Q, OD cat BC tai P. Chimg minh
rang IP* = PB.PC.
¢) Goi E,F latiép diém cua (I) theo thir ty v&i AC, AB va N 1a trung diém EF . Chtrng minh
rang BNC tu.
Cau 6 (1,0 diém).
Trén bang c6 viét 2025 s nguyén duong tir 1 dén 2025. Mdi lan ta dugc phép x6a di 2 s6 a,b
tily ¥ c6 trén bang va thay boi sb |a — b| . Thuc hién cho t6i khi trén bang chi con dung mét sb 13
m . Tim gia tri nho nhét c6 thé c6 cua m.

Can bo coi thi khong giai thich gi thém

Hova tén thi sinh: ................ccoooeiioiiiiiiiiiieeeeeieeeeee e, S6 bGo danh: .........ooeveee..
Chit ki cua giam thi sO 1: ............cce oo v v v v v v v Chilk ki ctia giam thi s0 2: ..o oo .
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Cau 1 (2,0 diém).

a) Cho ba s6 a,b,c khac 0 théa man LN 0, tinh gia tri biéu thirc

a b ¢
ab bc ca
A= —+—.
c2 a2 b?

b) Cho da thirc P(x) v6i hé s6 nguyén, chimg minh rang khong ton tai ba so nguyén phan biét
a,b,c sao cho P(a) = b,P(b) = c,P(c) =

Giai

a) T ding thirc x* +)° +2° =30z =(x+ y+2)(xX* + V> + 22 —xp+ yz+2x),véi x+y+z=0

thi x> +y° +2° =3xyz.

Vil+l+l=0nén%+%+%:i:A:a—§+b—§+%=3,vayA=3.
a b ¢ a b ¢ abc cc a b

b) Gia sir ton tai ba sb nguyén phan biét a,b,c¢ sao cho P(a)=b,P(b)=c,P(c)=a,khong mét
( )i(a—

tinh téng quat néu gia st b 1a s6 16n nhét (b > a, b > ¢). Khi d6 ta c6 | P(b)- P(c) (b—c)
(¢c)-P(a)i(c—

0#(b—c)i(a=b) (|p—c|z|a-?|
= O;t( )( ) |c—a|2|b—c|:>|a—b|2|c—a|2|b—c|2|a—b|
0#(a-b)i(c—a) |la—b|=|c—q|
|a—b|=|c—a|:|b—c|:>|a—b|=|b—c|:>b—a=b—c:>a=cv61}'l.
Vay khong ton tai ba sé nguyén phan biét a,b,c thoa man dé bai.

Cau 2 (1,0 diém).
n s yz_(x+y):m L \ AN o A 1A A A X
Cho hé phuong trinh: (vo1 m 1a tham s0), tim m dé hé c6 nghiém duy nhat.
x> —(x+y)=m
Giai

Nhan xét néu (x9,¥p) 12 mot nghiém cua hé thi (y,,x,) ciing 14 mot nghiém cua hé. Néu hé ¢6
nghiém duy nhat thi Xy =Y, tu hé suy ra phuong trinh: x*=2x-m=0.

Do hé c6 nghiém duy nhét nén phuong trinh trén phai c6 nghiém duy nhét.
SA=l+m=0=>m=-1.

V-(x+y)=-

X —(x+y)=-1

:>(x—1)2 +(y—1)2 =0 <> x = y =1 thda min bai toan.

Vo1 m=-1 ta cé hé: {

Vay dap s6 bai toan m = —1.
Cau 3 (1,0 diém).



C6 10 ban (trong d6 chi co6 mdt ban tén An va mgt ban tén Bao) xép ngﬁu nhién thanh mgt hang
doc, tinh xac suat dé trong do nhat thiét c6 2 ban An va Bao phai dung canh nhau.
Giai
S6 cach xép 10 ban xép thanh mot hang doc 1a 10! o
Xem An va Bao 1a “1 ,ban” thi s0 cach x€ép 9 “ban” thanh 1 hang doc 1a 9!, d6i cho An va Bao
cho nhau dugc cach xép 10 ban ma trong d6 An va Bao diing canh nhau 1a 2.9!.

29! 1

Viy x4c suit dé trong d6 nhat thiét c6 2 ban An va Béo phai dimg canh nhau 1a: 1—0' =—.
Ciu 4 (2,0 diém)
a) Chtng minh rang ton tai vo s6 s6 nguyén duong n thda man tinh chat (2" + I)En

2

b) Cho p 1a sb nguyén t6, chimg minh phuong trinh x2 X p* khong c6 nghiém nguyén
y t+y

duong.

Giai

a) Ta c6 nhan xét sau: néu (2" - l)fn thi (2’” +1)§m voi m=2"+1
That vay do (2" +1)sn va (2" +1) 1énén n 1&,dat m=2"+1=nl (11asbd18)
! -1 -2

Taos: 27 +1=(2") +1=(2" 1) (2) ' (2) T m(20) 1 suy

(2 +1)i(2" +1) hay (2" +1)im (nhan xét d dugc chimg minh)
Véin =1, n=3 théa man tinh chit, cho nén, n=2°>+1=9,n=2° +1... cling thda man. Pay la
diéu phai chimg minh.
b) Phuong trinh da cho twrong duong voi: x(x+1)=y(y+1)p* (1) suyra x(x+1): p*, matkhac
taco (x,x+1)=1 nén x:p* hoic (x+1)fp4 :

*) Xét xipt, dat x=pk (k € N*) thay vao phuong trinh ta duogc:

p4k(p4k+1)=p4y(y+l) = k(p4k+1):y(y+1) = (kp2 —y)(kp2 +y) =y—k
Néuy=ksuyrap=1voly.
Néu y >k suy ra y—kap2+y:>k(l+p2>SO vo ly
Néu y <k suyra y< pk :>(kp2 —y)(kp2 +y)>0>y—k vo ly.

*) Néu (x+ 1)5p4 xét turong tu ta cling suy ra vo ly.
Vay phuong trinh da cho khong c6 nghiém nguyén duong.
Cau 5 (3,0 diem).
Cho tam gidc ABC nhon ( AB < AC ) ndi tiép duong tron (O), ngoai tiép dudong tron (1) . Puong
thang di qua I vudng goc véi Al cit BC tai T .
a) Chtng minh 77 13 tiép tuyén cta dudng tron ngoai tiép tam giac BIC .
b) AI citlai (O) tai D (D khac A), doan 77 cat (O) tai Q, OD cat BC tai P. Chimg minh

rang IP* = PB.PC.

¢) Goi E,F latiép diém cua (1) theo thtt tuw v6i AC, AB va N 1a trung diém EF . Chtrng minh
rang BNC tu.

Giai



Gidi: a) Goi D 14 giao diém thir hai ctia Al véi (O), suy ra D 1a trung diém cung BC khong chua
A, suyra DB =DC. (0,25 diém)

DIB=IAB+BA="18
Xét tam gigc DBI, ¢6 2 = DIB=DBI = ADBI cin

DBI = DBC + CBI = DAC + CB1 = 4+ 5

tai D, suyra DI = DB =DC. (0,5 diém)
Viay D la tam duong tron ngoai tiép tam giac BCI, ma IT vudng goc voi ID theo gia thiét. Do do
TI 1a tiép tuyén cua dudng tron ngoai tiép tam gidc BCIL. (0,25 diém)

BDP chung

b) Xét hai tam giac DPBvaDBQ,c6 ¢ — 1 — 1 — _—
DBP = DBC = ESdDC = ESdDB = DQB

DP DB
= ADPB ~ ADBQ(g — g) = ——=—— = DB* = DP.DQ = DI :DP.DQ:E:D—Q
DB DQ DP DI
(0,25diém)
Xét hai tam giac DIQ va DPI, co
ODI chung

DI DO = ADIQ ~ ADPI (c-g—-c)= DPI = EI\Q =90°, vay tam giac DIQ vudng tai I
DP DI
c6 IP 1a duong cao, do d6 IP* = PD.PQ (1) (0,5 diém)
Xét hai tam giac PDC va PBQ ¢6 DPC = BPQ (déi dinh) va PCD = POB
rc_prD
PO PB
Tir (1) va (2) suy ra IP* = PB.PC (dpcm) (0,25 diém)

— APDC ~ APBQ = — PD.PQ = PB.PC (2)

¢) Goi G =BI NEF,H =CI N EF va M la tiép diém cua (I) v6i BC. Xét hai tam giac BIC va

FBG = IBC =
BFG ¢6 = ABIC ~ ABFG (g-g) =

z?F\G:z?I\C=90°+§

N | S

BG_BF_BM:BG_BC
BC BI BI ~BM BI




IBM chung -
Xét hai tam giac BGCvaBMI, ¢6 { pG Bc = ABGC ~ABMI = BGC = BMI = 90°,

BM Bl
Chimg minh twong tw, ta ¢6 BHC = 90". (0,5 diém)
Tir BGC = BHC =90° = BHGC nbi tiép dudng tron (ki hiéu (BHGC)). Goi K 14 giao didm cua
tia BN véi (BHGC), suy ra BKC =90°.
Tac6 BNC = NKC + NCK =90° + NCK >90°. (dpem) (0,5 diém)
Cau 6 (1,0 diem).
Trén bang co viét 2025 s nguyén duong tir 1 dén 2025. Mdi lan ta dugc phép xoa di 2 s6 a,b
tily ¥ c6 trén bang va thay boi sb |a — b| . Thuc hién cho t6i khi trén bang chi con dung mét sb 1a
m . Tim gia tri nho nhét c6 thé c6 cua m.
Giai
Gia sir & thoi diém 7, cac s6 c6 mat trén bang 14 a;,a,,...,a,. Goi S, =a, +a, +...+a, 13 tong
, thi

cac sO ¢ thoi diém n, ¢ thoi diém n+1 ta x0a hai s6 a,,a ; va thay bdi so

S

n+

a,—a;
len—(ai+aj)+‘ai—aj‘.

cung tinh chan 1¢. Bi€u nay c6 nghia la

i
mdi lan thao tac thi tinh chin 1é ctia tong cac s6 c6 mit trén bang khong doi. Luc dau tong cac
(1 + 2025)2025

Suyra S,.,,S, cung tinh chin 1¢ vi (ai + aj), a,—a

s61a 1+2+...42025 = 1a s6 1& nén cudi cung m ¢, do do m>1.

Tiép theo ta s€& ching minh réng c6 thé thuc hién dugc cac thao tac dé m =1. O luot thir nhat
x0a cap s0 (2,3), roi 6 luot thi hai x6a cap (4,5), ..., lugt thir 1012 x6a cap (2024,2025). The
thi sau luot thir 1012 trén bang con 1013 s6 1. Bét dlu tir ddy chon 2 s6 1 tir trai qua phai rdi x6a
ta s€ :[hu dugc day so 0, Q,..., 0, 1. Cu@i’ cung cu chon 2 s6 0 bﬁt ky d:é x0a thi trén bang con lai
hai s0 0, 1. X6a budc cuoi thi con lai s6 1. Vay gid tri nho nhat ¢ thé cé ciam 1a 1.



Xem thém: PE THI TUYEN SINH LOP 10 MON TOAN
https://thcs.toanmath.com/de-thi-tuyen-sinh-lop-10-mon-toan
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