SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10 THPT

TINH LAO CAI NAM HOQC 2026 - 2027
Mon thi: TOAN CHUYEN
PE THI CHINH THUC Thoi gian: 150 phit (khdng ké thoi gian giao dé)
(Dé thi cd 01 trang, gom 08 cdu) Khod thi ngay: 29/5/2026

Ciul. (2,0 diém)
T 2 Wrx  14fx+6 ) (Vx-3 -3Wx+49) ..
1. Cho biéu thirc M '[E"LW"M)[T"LWJ vGi x>0,x#9.
a) Riit gon biéu thirc M.
b) Tim tét ca cdc s6 thuc x dé M nhén gid tri nguyén.
2..Cho a, b, ¢ 1 ba 56 thyo khdc 0 thoa min —+—+-= 22> Chimg miah ring
a b ¢ abe
1 1 1
- += += =0,
a’ +2bc-2026 b°+2ca~-2026 c°+2ab-2026
Céu 2. (1,0 diém) Cho phuong trinh x* ~2x+m-1=0 véi m 1a tham sb. Tim tét ca gia trj clia m dé
phurong trinh d cho ¢6 hai nghiém phén biét x, x, théa mén x’ +x; = 20,
Céu 3. (0,5 diém) Cho 6 diém phén biét 4,B,C,D,E,F thit tir nim trén mét duomg tron theo chiéu quay
ciia kim ddng ho. Chon ngu nhién hai diém trong céc diém da cho va ndi lai thinh mét doan thing, Tinh
xéc sudt dé doan thing d6 khong phai 14 canh cua luc gide ABCDEF.
Ciu 4. (1,0 diém) Thiy gido An di xe may tir 4 dén B vdi mjt toc dd khong doi. Khitir B trd vé A thiy
quyét dinh ting toc dj thém 10 kmvh nén thi gian vé it hon thoi gian di 24 phit. Biét quang dudng 4B
dai 80 km. Tinh toc dd xe méy ciia thay khi di tir 4 dén B.
Céu 5. (0,5 diém) Cho céc sb the duong a,b,c théa min ab + be +ca=2(a+ b+ c). Chimg minh rﬁng
1 1 | 1

" + €=,
@+b+2e b +c*+2a cF+at+2b 4

Cau 6. (1,0 diém)

a) Chimg minh ring A=1"+2"+3" ++.-+2026" chia hét cho 2027.

b) Tim tét ca céc c3p sb nguyén (x,) thoa mén phuong trinh (x* - x+1)( V= xyp=5)=x+4.
Ciu 7. (3,5 diém) Cho tam gidc ABC nhon (4B < AC) ndi tiép dudng tron (0), céc dwdmg phén gidc trong
cita tam gide citnhau tai 1. Tia AI cit (0) tai diém M. Keé dudmg thiing d vudng goc véi A tai 1, d ciitcic
duémg thing BC, AB, AC Yin ot tai céc diém S, E, F. Dung thing SM ciit (0) tai diém K (khéc M ).

a) Chimg minh ring OM 14 dwéng trung tryc ciia dogn thing BC.

b) Chimg minh ring AMBI cén tai M.

¢) Chimg minh ring SI* = SB.SC vi SM LIK. ‘

d) Putmg thing IK cét BC tai H. Tia MH cit (0) tai P. Chimg minh ring APEF 14 1t gidc ndi tiep.
Ciu 8. (0,5 diém) Cho téphop A={1;2;3;...;100}. Chimg minh riing véi moi cch Idy ra 51 s6 khdc nhau

tirtip A thi ludn tn tai hai 6 trong cdc sb duge ly co tdng bing 101.
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SO GIAO DUC & PAO TAO KY THI TUYEN SINH LOP 10 THPT

TINH LAO CAI NAM HOQC 2026-2027
Moén thi: TOAN CHUYEN
PE CHINH THUC Thoi gian: 150 phat (khéng ké thoi gian phét dé)
(Pé thi gom cé 01 trang, gom 08 cdu) Khoa thi ngay: 29/05/2026

Céu 1. (2,0 diém)

M

2 3Wx 14Vx+6 | (Va-3_ 3Jx+9
\/;+1 \/;+3 x+4\/;+3 \/; x+3\/; Véix>0,x¢9

1. Cho biéu thirc
a) Rut gon biéu thae M-

b) Tim tat ca cac sd thuc ¥ dé M nhan gid tri nguyén.

1

1 12026
2. Cho %0-¢ labash thuc khac 0 thoaman @ b ¢ abc  Ching minh rang:

2 ! T3 l R 1 =0
a” +2bc—2026 b"+2ac—2026 ¢ +2ab—2026

2 B . \ A a Ry o ep e 2
Cau 2. (1,0 diém) Cho phuong trinh X” =2X+m—=1=0 y4j m 13 tham sd. tim tat ca gi4 tri cua ™ dé

3 3
phuong trinh da cho c6 hai nghiém phéan bi¢t X1>%2 thoaman ©1 T2 T 20.

Céu 3. (0,5 diém) Cho 6 diém phan biét A4.B,C.D,E.F tr ndm trén mot dudng tron theo chiéu
quay ctia kim dong hd. Chon ngiu nhién hai diém trong d6 cac diém da cho va ndi lai thanh mot doan
thang. Tinh x4c sudt dé doan thang d6 khong phai 1a canh cia luc giac ABCDEF.

Céu 4. (1,0 diém) Thay gido An di xe may tir 4 dén B v6i mot toc d6 khong doi. Khi tir B tro vé
A thay quyét dinh ting téc do thém 10 km/h nén thoi gian vé it hon thoi gian di 1a 24 phuat. Biét
quing duong 4B dai 80 km. Tinh téc d6 xe may cia thay khi ditir 4 dén B.

Cau 5. (0,5 diém) Cho céc s6 thuc duong %2:¢ thoa man ab+be+ca=2(a+b+c) . Chitng minh

| 1 1
s 2 2 T 2 2 + 2 2
rang @ +b"+2¢ b+ +2a " +a +2b

<L
4.
Céiu 6. (1,0 diém)

a) Chimg minh ring 4=1"+2"+3"+...+2026 chia hét cho 2027.



. . ) P—x+1)(y —xy-5)=x+4
b) Tim tat ca cac cap sO nguyén (t,y ) théa man phuong trinh (x o )(y Y ) o

AB < AC

Cau 7. (3,5 diém) Cho tam giagc 4BC nhon ( ) noi tiép dudng tron (O), cac duong phan

gidc trong ctia tam giac cit nhau tai £ . Tia Al cét (0) tai diém M . Ké duong thing ¢ vudng goc
voi A tai 1, d cht cac duong thang BC, 4B, AC 13y luot tai cac diém S.E,F Puong thang SM
cit (0) tai cac diém K (khac M ).

a) Chimg minh ring OM 13 dudng trung truc cta doan thing BC.
b) Chirng minh rang AMBI can tai M .

¢) Chimg minh ring SI? =SB-SC vy SM LIK

d) Puong thang K cit BC tai H . Tia MH cit (O) tai . Chimg minh rang APEF" 1a tir giac
noi tiép.

A= {1;2; 35w IOO}' Chimng minh rang véi moi cach 1ay ra 51 s6 khac

Céu 8. (0,5 diém) Cho tap hop
nhau tir tip 4 thi ludn ton tai hai s trong cac s6 dugc 14y c6 téng bang 101.

HET




SO GIAO DUC & PAO TAO KY THI TUYEN SINH LOP 10 THPT

TINH LAO CAI NAM HQC 2026-2027
Mbén thi: TOAN CHUYEN
PE CHINH THUC Thoi gian: 150 phat (khéng ké thoi gian phdt dé)
(Dé thi gom c6 01 trang, gom 08 cdu) Khoa thi ngay: 29/05/2026

Cau 1. (2,0 diém)

M_( 2 3x  14dx+6 J_(\/}—s_—3\/§+9J
1. Cho biu thirc Verl Vxa3 xrddes3) Ve xe3r ) G009

a) Rut gon biéu thirc M-

b) Tim tét ca cac s6 thuc X dé& M nhén gia tri nguyén.

1 N 1 N 12026
2. Cho %-P:¢ 13 ba s thuc khac 0 thoaman @ b ¢ abc  Ching minh rang:

2 1 T3 ! T 1 =0
a“ +2bc—2026 b +2ac—-2026 ¢ +2ab—-2026

Huéng din giai
_(\/}—3 - —3\/§+9J
\/; X+3\/; V('),ix>0,X¢9

M( 2, 3Vx l4x/;+6]
1. Ta co: \/;+1 \/;+3 x+4\/;+3

We(Ve-3) i3 3da _, 3

(Vx+1)(Vx+3) Jr+3 Jxrl o x+l

M =

0< 3 <3
Dods, NVX+1 " pen 0<M <3 thi M ell nap

E]

M e{1;2}

1
xX=—
Véi M=1thi 4 (théaman), véi M =2 thi X =4 (thoa man).

2. Tir gia thiét co ab+be+ac=2026

Vay a’ +2bc—-2026 = a’ +Z.bc—(ab+bc+a¢;‘):a2 +bc—ab—ac =(a—b)(a—c).

Tuong ty, ta suy ra:

1 1 1 b—c—a+c+a->b

“(a=b)(a—c) (a=b)(b=0) (a=e)(b-¢) (a=b)(b-c)(c—a)

VT =0




2 E . N A Ao oo enie 2
Cau 2. (1,0 diém) Cho phuong trinh X” =2x+m—=1=0 y4i m 13 tham sd. tim tat ca gid tri cua ™ dé

3 3
phuong trinh di cho c¢6 hai nghiém phan biét *1>*2 thoa man X +x =20,

Huwéng din giai

X +x, =2

xx, =1

Theo hé thirc Viete, ta co: { !

2

2
. 33 X, +x [x+x, —3xx}=20
Tur gia thiét ta co: X, +x; =20 hay( ! 2) ( ! ) 1%2 ‘

Do d6, 4=3m+3=10 pay m=—1 (thoa man).

Céu 3. (0,5 diém) Cho 6 diém phan biét A.B,C.D.E.F tu ndm trén mot dudng tron theo chiéu

quay ctia kim dong hd. Chon ngiu nhién hai diém trong d6 cac diém da cho va ndi lai thanh mot doan

thang. Tinh x4c suit dé doan thang d6 khong phai 1a canh cia luc giac ABCDEF.
Huéng din giai
Phép thir 1a chon ngiu nhién 2 diém tir 6 diém d cho. Khi 0, ta c6 sé phan tir khéng gian mau 14 15.

Goi X 1a bién cb: “Poan théng duoc nbdi khong phai 1a canh cua luc giac ABCDEF >

Ta théy, luc giac ABCDEF dugc tao boi 6 diém trén va c6 ding 6 canh 1a 48, BC.CD, DE, EF, FA

Khi d6, s doan thang ndi tir hai diém bat ki ma khong phai 1a canh cua luc giac (chinh 1a sé duoc

chéo cua luc giac la: H(X) =15-6 :9.

Vay xé4c suét ctia bién c6 X la: 15

Cau 4. (1,0 diém) Thay giao An di xe may tir 4 dén B v6i mot toc do khong d6i. Khi tir B tro vé
A thay quyét dinh ting téc do thém 10 km/h nén thoi gian vé it hon thoi gian di 1a 24 phat. Biét
quing duong 4B dai 80 km. Tinh téc d6 xe may cia thay khi ditir 4 dén B.
Huéng din giai

2
D6i 24 phut = 5 gio.

Goi van toc cta xe may khi ditr 4 dén B 1a X (km/h) (x>0) .



Khi do:
80
Thoigian ditr 4 dén B 1a * (giv)

Van tdc khi ditr B dén 4 1a x+10 (km/h).

80
Thoi gian khi di tir B dén 4 1a x+10 (gjo).

| o

Vi thoi gian vé it hon thoi gian di 1a 24 phut = 5 gid nén ta ¢6 phuong trinh;

80 80 2

x x+10 5 suy ra (x—40)(x+50)=0-

Vi ¥>0 pen x=40 thoa man.

Vay tdc do ctia xe may khi thay ditir 4 dén B 1a 40 km/h.

ab+bc+ca=2(a+b+c)

Cau 5. (0,5 diém) Cho cac sb thuc duong a.b.¢ thoa man . Chirng minh

1 1 1 1
: 2 2 tor tS 3 <7
rang @ +b°+2¢ b +c"+2a " +a +2b 4

Huéng din giai

Ta ¢b: (a+b+c)2 23(ab+bc+ca):3-2(a+b+c):6(a+b+c)

Do d6, chia cé hai vé cho @+0+¢ ta dugc a+b+c26,
Ap dung BBT Cauchy — Schwarz, ta co:
(az2 +b’ +2€)(12 +17 +;} > (a+b+c)2

C
24—
1 < 2 _ c+4

a+b+2¢ (a+b+c)2 2(ar+b+c)2

T do, ta co:

1 a+4 1 b+4
< <

b 42 2arhrc) CHa A2 2(atbrc)

Chtrng minh tuong tu, ta cling co:

1 | 1 at+b+c+12
2 2 T3 2 *t3 2 S 2
a +b"+2¢c b +c°+2a c +a +2b 2(a+b+c)

Khi do



S+12 _1
Pt S =a+b+c khido ta can ching minh 28? _4,suyra

(S-6)(S+4)=0 (ding).

Vay ta c6 diéu phai chimg minh. Dang thirc xay ra khi 4 = b=c=2
Cau 6. (1,0 diém)
a) Chimg minh rang 4 = I +2°+3" +...42026" chia hét cho 2027.

. . 3 P—x+1)(y —xy-5)=x+4
b) Tim tat ca cac cdp sO nguyén (t’y ) thoa man phuong trinh (x X )(J’ Xy ) r+a

Huéng dén giai
@’ +b* §(a+b)

a) Ap dung hang dang thirc cho céc biéu thirc dugc ghép ta co:

A= (13 +20263)+(2~‘ +20253)+(3-“' +2024-‘)+....+(10133 +1014~’) lub chia hét cho 2027

2 _ —_ = —
b) Xét Y _xy_S_Okhid(’)x+4=0hayx:*4,thayvéocc') (v 1)(y+5) Onén y_lhoéc
y=-5

2 ) 2
Xét Y W =5#0 o oia thidt taco X T4 —x+1

21 B](xz —x+1)

X —x+1-21 N(xz —x+1) do d6

(x+4)(x—5)®(x2 —x+1)

Suy ra suy ra

Gidi cac truong hop cé thé ta dugce tat ca cac cdp so6 nguyén théa man la:

(%) ={(=41);(4,=5)5(=1.2)3(~1,-3):(0,3);(0,-3)}

Céu 7. (3,5 diém) Cho tam giac ABC phon (AB < AC) ndi tiép duong tron (O), cac duong phan
gi4c trong clia tam giac cit nhau tai /. Tia 4/ cit (0) tai diém M . K¢ duong thing ¢ vudng goc
voi Al tai 1, d cit cac duong thang BC,4B,4C 13, luot tai cac diém S.E.F Puong thang SM
cit (0) tai cac diém K (khac M).

a) Chung minh rang OM 13 duong trung truc cta doan thang BC.
b) Chung minh rang AMBI can tai M .

¢) Chirg minh rang SI* =SB-SC v3 SM LIK



d) Puong thang K cit BC tai H . Tia MH cit (0) tai P. Chimng minh rang APEF 1a tir giac
noi tiép.

Huéng din giai

2) D& o6 do BOM =2Bam = 284m = Eom

Buzp = Bar + by - 2AC | ABC
b) 5

51 - Rsc + e = PAC , ABC
va 2 2

Suy ra ¥ep = Wymr ,do @6 AMBI can tai M.

818 = 90° - §118 = 90° - Bac _Hpc Hcw Bor
C) 2 2

Suy ra ASKIW ASIM (c.8.)
Suy ra SKI =81M =90°

d)Do M 1a trung diém cung nho BC nén XS 1a phan gidc ngoai Bkc ,ma KCLKM nepn KH 13

So_ 15| _xm)
phan giac trong Brc suy ra SC HC\ KCJ



SB EA FC _q
Ap dung dinh li Menelaus cho AABC ¢4 S E.F thang hang, suyra SC EB FA  ma AE=AF

£B_s8_HB_PB
Do phan giac dong thoi 1a dudng cao, suyra FC SC  HC  PC do PH 13 phén gic Brc

BP_CP
Suy ra BE CF

Suy ra ABPEW ACPF (c.g.0)

Suy ra EEP:@FP, suy ra Yep=YrFp,

Suy ra APEF 13 tr giac noi tiép.

A={1;2; 3;....;100}

Ciu 8. (0,5 diém) Cho tap hop " Chtrng minh rang v&i moi cach 1ay ra 51 s6 khac

nhau tir tdp 4 thi ludn ton tai hai sd trong cac s6 dugc ldy c6 tong bang 101.
Huwéng din giai
A . o (L101-0) . p=
Ta chia tap 4 thanh 50 cip s6 (l l) voi 1=1.2,..,50
Vi lay ra 51 sb nén theo Dirichlet ton tai it nhat mot cip s6 déu dugc chon va cip sé day c6 tong bang
101 nén co diéu phai chimg minh.

HET




