UBND TINH LAI CHAU KY THI TUYEN SINH VAO LGP 10
SO GIAO DUC VA DPAO TAO NAM HOC 2026-2027
Moén thi: TOAN (mén chuyén)
Thoi gian: 150 phut (khdng ké thoi gian phdt dé)
Ngay thi: 26/5/2026

pE CHINH THUC
(Dé thi c6 01 trang)

Cau 1. (2,0 diém)

LR , . Vit NG _ZL’+2\/——3 r—1
a) ChObleUthucp_<x—\/§+\/E+1 e o —rAvE , (>0, x#1).

Rat gon P va tim z théa mén (r — /x — 3) - P = 1.

b) Mbt hép chita 9 qua béng mau cam va mét s qua béng mau tring. Cac qua béng c6 ciing kich
thuée va khbi luong. Liy ngiu nhién mét qua béng tit hop, xem mau rdi tra lai hop. Biét x4c

A > s A A wr A ) 7 \ < 9 12 2 2. A / N ) s
suat cua bién co: “Lay dugc qua bong mau trang” la s Hoi trong hop c6 bao nhiéu qua bong

mau trang?
Cau 2. (2,0 diém)
a) Giai phuong trinh z* — 22% + x — \/2(22 — z) = 0.

b) Cho (P) : y = 22 va dudng thang d : y = —4x + m? — 4. Tim m d€ d cit (P) tai hai diém phan

biét ¢6 hoanh do x;; z, théa man x, = 23 + 4232
Cau 3. (2,0 diém)
a) Tim tt ca cac nghiém nguyén clia phuong trinh 2% + zy + y* = 22y
b) Cho a,b, ¢ 14 cac sb thue duong thda min a + b+ ¢ = 3. Tim gia tri nhd nhét ctia biéu thic

4(ab+b
A=12(a®> +b* + ) + (ab+ b ca) + 2026.
a? + b? + 2

Ciu 4. (3,0 diém) Cho dudng tron (O) va diy cung BC. Diém A di chuyén trén cung 16n BC sao
cho tam giac ABC nhon. Pudng cao BE, C'F clia tam gidc ABC' cat nhau tai H va cat dudng tron
(O) theo tht tu tai M, N.

a) Chimng minh td gidc BCEF ndi tiép.
b) Chiing minh FF | MN va EF L OA.

¢) Gia stt dudng tron (O) va diy BC cb dinh, xac dinh vi tri diém A trén cung 16n BC d€ dién
tich tam gidc AEH dat gié tri 16n nhAt.

Cau 5. (1,0 diém) Sb nguyén duong c6 bdn chit sb trén bang c6 thé bién d6i thanh mot s6 ¢ bén
chit sb khac theo quy tic sau: Hodc cong thém 1 vao hai chit sb lién tiép ctia né néu hai chit sé nay
déu khong bang 9, hodc trit di 1 tit hai chit s6 lién tiép clia né néu hai chit sb nay déu khong bang
0. Hoi bing cc phép bién ddi nhu vy, ¢é thé thu dude sb 1000 tit sb 2026 hay khong?
HET
Thi sinh khéng dugc st dung tai liéu. Gidm thi coi thi khéng gidi thich gi thém.
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LOI GIAI THAM KHAO Dﬁ'. THI CHUYEN TOAN NAM HOC 2026-2027
P6i tuyén HSG Qubc gia mén Toan tinh Lai Chau ndm hoc 2023-2024, 2024-2025 va 2025-2026

Ciu 1. (2,0 diém)

a) Cho biéu thtic

() (). e

Rut gon P va tim x théa man (z — /x — 3) - P =

b) Mét hdp chita 9 qua béng mau cam va mét sé qua béng mau tring. Cac qua béng c6 clng
kich thuée va khéi lugng. Liy ngiu nhién mét qua béng tit hdp, xem mau rdi tra lai hdp.

<A 4 A 2 oA A A 2 7 \ 4 \ 2 2. A J4
Biét xac suat cua bien co: “Lay dudc qua bong mau trang” la e Hoi trong hop c6 bao

nhiéu qua bong mau trang?

L3 giai.

a) batt=/z (t >0,t #1). Khido x = t* va

t+t? t 2 4+2t—3 2 -1
P= + — -
22—t t+1 2 -1 13— 2 + 4t

:<t+1 (t+3)(t—1)>‘(t—1)(t+1)

t—1 t+1 (t—-1(t+1)) tt2—-t+4)

t41 (t—1)(t+1)
<t—1 t+1)'t(t2—t+4)

+1)?-3(t=1) (t-D(+1)

(t—l)(t+1) t(t?—t+4)

P —t+4 (t=1)(t+1)
T -0 +1) 2 —t+4)

1 1
/ Jz

Ta co

2 —t—3

; =1 <= t*-2t-3=0 < (t-3)(t+1)=0.

(z—Vz-3)P=1
Vit >0nént=3,suyrax=09.Vayz = 9.

b) Goi sb qua béng mau tring 13 n (n € N*). Téng sé qua béng trong hép 13 n + 9. Theo dé bai,

ta co
n

2
n—+9 5

Suy ra
Mm=2n+18 «<— 3n =18 <— n = 6.

Vay trong hép c¢6 6 qua béng mau tring.
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Cau 2. (2,0 diém)
a) Giai phuong trinh

ot — 22 + 1 — \/2(22 —7) = 0.

b) Cho (P) : y = z% va dudng thang d : y = —4z 4+ m? — 4. Tim m d€ d cit (P) tai hai diém

phan biét c¢6 hoanh d6 z,; x, théa man z, = 23 + 422.

Ldi giai.

a) biéu kién xac dinh:

2> —2>0 < <0 hodc z>1.

Datt =x? —x (t > 0). Khi d6
et =208 fr = (22 —2)? — (2 —2) =t — .

Phuong trinh tré thanh
2 —t—V2t=0. (1)
2

Ditu = /2t (u > 0),suyrat = % Tit (1), ta c6

ut u?

T g =

= ' —2u* —4du=0

— u(u®—2u—4)=0

— u(u—2)(u*+2u+2)=0.
Viu>0vau?+2u+2>0nénu=0hodcu=2.

- V6iu=0,tacot=0,hayz?> —x =0,suyrax=0hodcz = 1.
- V6iu=2,tacot =2 hayas? —x =2,suyra
1 —r-2=0 <<= (z-2)(z+1)=0.
Do d6 z = 2 hoac z = —1.

Céc gi4 tri trén déu thdéa man diéu kién. VAy phuong trinh ¢ tip nghiém

S ={-1;0;1;2}.

b) Phuong trinh hoanh dé giao diém ctia (P) va d 1a
= —Adr4+mP—4 = *+4r+4-—m*=0.

Hay
(2 +2)2 = m?. 2

©
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DE d cat (P) tai hai diém phén biét thi phuong trinh (2) c6 hai nghiém phén biét, do d6 m # 0.
Goi hai nghiém la z,, z,. Theo dinh li Viete, ta co
T+ To = —4.

Mit khéc, theo dé bai

Ty = T} + 477
Suy ra
T+ 2t 4+ da] = —4
= P4t +4=0

— (2, +4)(22 +1)=0.
Vi 2, 1a sb thuc nén z; = —4. Khi d6 x, = 0.
Thay vao phuong trinh hoanh do, ta c6 hai nghiém la —4 va 0, nén
2 +dr +4—m? =a(z +4).

Do do
4-—m?=0 < m?=4 — m=+2.

Vay m = 2 hodacm = —2.

Cau 3. (2,0 diém)

a) Tim tat ca cac nghiém nguyén clia phuong trinh
2% + oy + o2 = o2

b) Cho a, b, ¢ 1a cac s thue duong théa man a + b+ ¢ = 3. Tim gia tri nhé nhét cta biéu thitc

4(ab + be + ca)

2026.
a? + b + 2 +

A=12(a*+ V" + ) +

Loi gidi.
a) Cdch 1. Néu z = 0 thi phuong trinh trd thanh 42 = 0, suy ra y = 0.
Néu y = 0 thi tuong tu ta ciing ¢6 z = 0. VAy (0;0) 13 mot nghiém.

Xét zy # 0. Xem phuong trinh da cho la phuong trinh béc hai theo z, ta cd
(y* = Da* —yz —y* = 0. 1)
Truéce hét, néu y = 1 thi tit phuong trinh ban du suy ra

Prr+l1=2> < r=-1.

©
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b)

Néu y = —1 thi
P—r+l1=2 = x=1.

Xét |y| > 2. Khi @6 32 — 1 # 0. D€ (1) c6 nghiém nguyén z, biét thitc
A=y’ +4°(y" — 1) = y*(4y” - 3)
phai 12 sb chinh phuong. Do d6 4y2 — 3 14 sb chinh phuong. bt
4y* —-3=4k* (keN).
Khi d6
2lyl = k)(2[y| + k) = 3.
Vi |y| > 2 nén 2|y| — k va 2|y| + k 14 hai s6 nguyén duong, suy ra chi c6 thé
2y — k=1,
2yl + k = 3.
Tit d6 |y| = 1, mau thuln véi |y| > 2. VAy khong c6 nghiém nao trong trudng hop nay.

Suy ra cac nghiém nguyén cta phuong trinh la

(z;9) € {(0;0), (=1;1), (1; =1)} |

Cdch 2. Ta co
oy 41yt =22 = (r+y)?=aylzy +1). 2

Néu z +y = 0 thi tit (2) suy ra zy(zy + 1) = 0, nén zy = 0 hodc zy = —1.
— V6i zy = 0, két hop = + y = 0 ta dudgc (z;y) = (0;0).
- Vi zy = —1, két hop = + y = 0 ta dude (z;y) = (1;—1) hodc (z;y) = (—1;1).

Néu z +y # 0 thi zy(zy + 1) 13 m6t sb chinh phuong khac 0. Dit n = zy. Vi (n,n+1) = 1, nén
In| va |n + 1| phai cting 13 s6 chinh phuong. Nhung hai sb chinh phuong khong 4m lién tiép
chi c6 thé1a 0 va 1, ddn t6i n = 0 hodic n = —1. Khi d6 tit (2) lai suy ra = + y = 0, mau thuin
voi gia thiét z + y # 0.

Vay phuong trinh ¢6 cac nghiém nguyén la

(z;y) € {(0;0), (=1;1), (1; =1)}|

bat
S=a*+b*+ q = ab + bc + ca.

Via+b+c=3nén
S+2¢=(a+b+c)=09.

®
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Suy ra 5
9 _
e 1
q 5 (D)
Mit khac, theo bat ding thitc Cauchy, ta co
b 2
S:a2+62+02>(a+3+c) 3, @)
Tt (1), biéu thic A trd thanh
4
A =128+ < +2026
4 9-5
=125+ — - ——2 +202
S+ g 5 + 2026
1
= 12S—|—§8—2—|—2026
=125 + § + 2024.
S
Vis >3, taco
18 6(252 —75+3)  6(S—3)(25 —1)
125 + — — 42 = = > 0.
S+ 5 3 S 0
Suy ra
18
125 + — > 42.
S
Do dé

A > 42 + 2024 = 2066.

VAy gia tri nhé nhit clia A 13 2066. DAu bang xay ra khi va chi khia = b= ¢ = 1.

CAu 4. (3,0 diém)

Cho duong tron (O) va day cung BC. Diém A di chuyén trén cung 16n BC sao cho tam giac
ABC nhon. budng cao BE,C'F clia tam giac ABC cat nhau tai H va cat dudng tron (O) theo
tha tu tai M, N.

a) Chimng minh t gidc BCEF ndi tiép.
b) Ching minh EF || MN va EF 1 OA.

¢) Gia sit dudng tron (O) va diy BC cb dinh, xac dinh vi tri diém A trén cung 16n BC dé
dién tich tam gidc AEH dat gia tri 16n nhét.

Loi giai.
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N
b

a) Theo gia thiét ta c6 BEC = BFC = 90°. Suy ra t giac BCEF ndi tiép.

b) T tit gidc BCEF nbi tiép (chiing minh trén) ta c6 FEB=TFCB (cung chan cung BF). Mit
khac ta co
NAB = FCB (clng chin cung BN cta (0))

Suy ra
FEB = NAB

ma hai géc nay & vi tri ddng vi nén M N || EF. Do tt gidc BCEF ndi tiép nén
BEF = BCF

(hai gbc nbi tiép cling chin cung BF) hay

ABN = ACN
Xét (0) ¢6
ABM = ACN

Y Ty 1 TN \ — = 1 —_— = 4 N e . /I\ \ 4 2, N \ U’
Ma ABM = §AOM va ACN = §AON (gbc noi tiep va goc 6 tam cung chan cung) Suy ra
AOM = AON

Tam giac MON céan tai O c¢6 OA la duong phan giac nén OA cling la duong cao nén OA L
MN.Ma MN || EF suy ra
OA 1 EF.

¢) Goi I 1a trung diém ctia AH, K 13 trung diém ctia BC. Vi

AFH = AFH = 90°

@
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nén ti gidc AEH F nbi tiép dudng tron dudng kinh AH. Do d6 I 14 tAm dudng tron ngoai tiép
t giac AEHF.

Theo ¥ a), tit gidc BCEF noi tiép. Lai ¢6
BEC = BFC = 90°

nén B, C, E, F cing thudc dudng tron dudng kinh BC. Do d6 K 1a tAm dudng tron ngoai tiép
t giac BCEF.
Suy ra / va K 14n luct 13 tAm cta hai dudng tron cung di qua F, F. Vi vdy 1K 1a dudng trung

truc cia diy chung EF, nén

IK 1 EF. (D
Theo y b), ta co

EF 1 OA. (2)
Tur (1) va (2), suy ra

IK || OA. (3)

Mit khac, K 1a trung diém ctia ddy BC nén OK L BC. Do H 1a truc tAm clia tam gidc ABC
nén AH | BC. Suyra
AH || OK. 4)

Tu (3) va (4), suy ra tt giac AOK I 1a hinh binh hanh. Do dé
Al = OK.
Ma I 14 trung diém clia AH, nén

AH =2AI = 20K. (5)

Xét tam gidc AEH vudng tai E, ¢6 I 13 trung diém ctia canh huyén AH, nén
1
EI = §AH = Al = OK. 6)

Vi dudng tron (O) va diy BC cb dinh nén OK khong d6i. Tir (5), (6), suy ra AH va EI déu
khong déi.
Ké ED | AH tai D. Khi d6

ED < FEI.

Dién tich tam giac AEH la

1 1
Sapy = §AH-ED < §AH-E[.

Lam— oK. EI-OK

2
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nén
Sapn < OK>.

DAu bing xay ra khi va chi khi
ED=FEI.

Piéu nay tuong duong véi I = D, hay EI | AH. Khi d6 tam gidc AEH vudng cin tai E, suy

ra
EAH = 45°,
Vi E € AC nén
EAH — CAH.

Mit khac, AH 1. BC nén
CAH = 90° — ACB.

Do doé
90° — ACB = 45° <= ACB = 45°,

VAy diém A trén cung 16n BC sao cho

ACB = 45°

thi dién tich tam gidc AEH dat gi4 tri 16n nhit.
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M6 rong. Ta d& dang thiy bai hinh chinh 1d m6t mé hinh true tAm co ban, tit diy chiing t6i mé
rong cho ban doc mot vai tinh chét quan trong ctia mé hinh truc tAm:
A

M

Véi P 1a giao diém ctia AH véi (O), ta c6 tinh chit H va P d6i xing v6i nhau qua BC. Hon
nita, (BHC') d6i xing véi (O) qua BC. Phin ching minh xin nhudng lai cho cac déc gia.

CAau 5. (1,0 diém)

S6 nguyén duong c6 bodn chit sb trén bang c6 thé bién ddi thanh mét sb c6 bdn chit sb khéc theo
quy tic sau: Hodc cong thém 1 vao hai chit sb lién tiép ctia né néu hai chit sé nay déu khong
béng 9, hodc trit di 1 tit hai chit sb lién tiép ctia n6 néu hai chit sé nay déu khong bang 0. Hoi

bing cac phép bién d6i nhu vay, c6 thé thu dudc sb 1000 tit sb 2026 hay khoéng?

Loi gidi. V6i sb 6 bbn chit s6 abed, xét dai luong
T=a—-b+c—d.

Ta chitng minh 7 khéng thay déi sau m&i phép bién ddi. That vay:
* Néu cdng hodc trit cing 1 vao hai chit sb thit nhat va thit hai thi « — b khéng déi.
* Néu cong hodc trit cting 1 vao hai chit s6 thi hai va thi ba thi —b + ¢ khong déi.

* Néu cdng hodc trit cung 1 vao hai chit sb thit ba va thit tu thi ¢ — d khéng déi.
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Do d6 T = a — b+ ¢ — d 13 mét bét bién clia cac phép bién ddi da cho.

V6i s 2026, ta ¢d
Tooos =2 —0+2—6=—2.

V6i s6 1000, ta ¢b
T1000:1—O+0—O:1.

Vi Toges # Thooo Nén khong thé bién déi sb 2026 thanh sb 1000 bang cac phép bién déi da cho. ]

HET




