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

PE CHINH THUC THPT NAM HOQC 2026 — 2027

Moén thi: TOAN (Chuyén Tin)
Ngay thi: 01/6/2026

Thoi gian lam bai: 150 phuat
Cau L (2,0 diém)

1) Mot hop chira 4 vién bi co cung kich thudc va khdi lwong nhu nhau gom: bi mau xanh, bi
mau do, bi mau tim va bi mau vang. Lay ngau nhién dong thoi 2 vién bi trong hop. Tinh xéac suét cia
bién ¢ A: “Lay duoc 2 vién bi trong d6 c¢6 vién bi mau xanh”.

2) Cho a,b,c 1a cac sd thuc duong théa man 24’ +2b” +¢* —2ac—2bc =0 . Tinh gié trj cua
biéu thirc:

a b 1
“2a+l 2641 crl

Cau II. (2,0 diém)

1) V&i a,b 1a cac sb nguyén duong théa man a’ —b’ 13 s6 nguyén td. Chung minh
a’ —b*+2027 chia hét cho 6.

2) Tim tat ca cap sd nguyén duong (x;y) théaman 3" -1=2-13".
Céu IIL (2,0 diém)

L a+b+277

1) Tim tat ca cac s6 nguyén duong a,b,c thoa man ab = 6¢” va la sO nguyén

2) Véi a,b,c 1acac s6 thuc khong am théa man a+b+c =3, tim gia tri 16n nhét va gia tri nho
nhét cta biéu thirc:
a’ b’ c’
= + + .
bc+2a+3 ca+2b+3 ab+2c+3
Céau IV. (3,0 diém) Cho tam giac ABC c6 ba goc nhon (4B < AC), noi tiép dudng tron (0) . Goi

M 1a trung diém cua doan thang BC . Puodng thang MO cat dudong tron (O) tai hai diém E,F
(ME < MF) . Ké duong thang qua E vudng goc véi duong thang AC tai diém D . Goi H 1a truc
tdm cua tam giac ABC va S 1a trung diém cua doan thiang HE .

1) Chitng minh tam gidc BAF ddng dang véi tam giac MDC .

2) Puong thang AH cit dudong tron (O) tai diém thi hai Q. Puong thing OF cit duong
thang BC tai diém T . Chimg minh diém S thudc duong thang MD va TSO =90°

3) Pudng thang qua S vudng goc voi dudong thing BS cat duong thing AC tai diém P.
Chting minh PA = PF .



Cau V. (1,0 diém) V6i mdi sb nguyén duong n (n<99), xét 100 sé nguyén duong a,,d,,...,d,,
thoa min dong thoi hai diéu kién:

1) 1<a <a,<a,;<..<ay,.

1) Voimoi 1< j<i<100 thi a,—a, #n.

1) Khi n=2, chiung minh a,—q, > 4.

2) Tim tat ca gia tri cua n dé a,,, nho nhat.



SO GIAO DUC VA PAO TAO HA NOI Pap an va huéng din giai
PE CHINH THUC KY THI TUYEN SINH VAO LOP 10
THPT NAM HQC 2026 — 2027
Mén thi: TOAN (Chuyén Tin)
Ngay thi: 01/6/2026
Thoi gian lam bai: 150 phut

Cau L (2,0 diém)

1) Mot hop chira 4 vién bi c6 cung kich thude va khdi luong nhu nhau gdm: bi mau xanh, bi
mau do, bi mau tim va bi mau vang. Lay ngau nhién dong thoi 2 vién bi trong hop. Tinh xéac suét cia
bién cd A: “Lay duogc 2 vién bi trong d6 ¢6 vién bi mau xanh”.

2) Cho a,b,c 1a cac sb thuc duong théa man 2a° +2b° +¢* —2ac—2bc =0 . Tinh gia tri cta
biéu thirc:

a b 1
“2a+l 2641 crl

Huwéng din giai

1) Ly ngiu nhién 2 vién bi trong 4 vién bi, s phan tir ciia khong gian mau 12 6.

Liét ké cac két qua thuan loi cho bién ¢b A: "c6 vién bi mau xanh".

Céc cip gdm vién bi mau xanh va mot vién bi khac 1a: {xanh, d6}, {xanh, tim}, {xanh, vang}. C6 3

két qua thuan loi.

Vay x4c suét cla bién cd Ala: P(4)=

| W
N | —

2) Vi 2a” +2b* +c* —2ac—2bc =0 nén 4a’ +4b”> +2¢” —4ac—4bc =0 .

Tir ddy bién ddi thanh (2a—c)’ +(2b—c)’ =0. Din dén 2a=2b=c.

Khi do:
c c
po @ b N 1 :a+b+1:§+§+1:c+1:1
c+l c+1 c+1 c+1 c+1 c+1
Vay P=1.

Cau II. (2,0 diém)

1) V6i a,b 1a cac sb nguyén duong théa min &’ —b’ 13 s6 nguyén td. Chung minh
a’ —b*+2027 chia hét cho 6.

2) Tim tt ca cdp s6 nguyén duong (x;») théaman 3" —1=2-13".
Huwéng din giai

) Taco ' —b* =(a—b)(a’ +ab+b*).



Via,beZ" nén a,b>1,dodé a’ +ab+b> >3, suyra a—b=1 hay a=b+1.
Khi d6 @’ —b +2027 =3b> +3b+2028 =3b(b+1)+2028 chia hét cho 2 va 3.
Ma (2,3)=1nén a’ —b’ +2027 chia hét cho 6.
2) Tirdé baisuyra 3* =1 (mod13) nén x chia hétcho 3, dit x=3k (keZ").
Khi d6 bai toan tré thanh:

3 —1=(3 1) (3% +3" +1) =213
it ged (3 —1,3% +3 +1)=d thi 3' ~1id va 3% +3 +1id.
Ma 3* —1 khong chia hét cho 3 nén d =1.
Laico 3" +3" +11as61énén 3* ~1=2,suyra k=1,khidé x=3;y=1.
Thu lai x=3;y =1 thoa man. Vay (x;»)=(3;1).
Cau IIL. (2,0 diém)

L a+b+277

N A 5 r A A 2 ~ 2 N A A
1) Tim tat ca cac so nguyén duong a,b,c théa man ab =6¢" va la s6 nguyén

2) Véi a,b,c lacac sb thuc khong am théa man a+b+c =3, tim gia tri 16n nhét va gia tri nho
nhéat cua biéu thire:
a’ b* c?

= + + :
bc+2a+3 ca+2b+3 ab+2c+3

Huéng din giai

1) Tacé ab = 6¢” nén 9abc =54¢’ do do:

C b +27¢ B +b =27 +9abe  (a +b—30)(a2 +b* +9¢ —ab+3ac+3bc)
2 - 2 - 2

Dén day xét véi sé nguyén to p thi:

(a+b—30)(a2 +b° +9¢’ —ab+3ac+3bc) =2p

Lai ¢6 a° +b>—ab+9¢* +3ac+3bc :(a—b)2 +ab+9¢* +3ac+3bc, ma ab,ceZ’ nén
(a—bY +ab+9c* +3ac+3bc > 16, tir do ta xét cac truong hop sau:

Truong hop 1. a+b—3c=1 thi a+b=3c+1 va ab=6¢’, khi 46 a,b 1a nghiém cia phuong trinh
an ¢

* —(3c+1)t+6¢* =0

Taco A, = (3c + 1)2 —24¢? <0 khi ¢ >1 nén phuong trinh ndy vo nghiém.



Truong hop 2. a+b—3c=2 thi a+b=3c+2 va ab=6¢*, khi 46 a,b 1a nghiém ctia phuong trinh
an t:

*—(3¢+2)t+6c> =0
Ta c6 A, =(3¢+2) —24c?>0 khi —1<c<2 ma ceZ’ nén c=1, suy ra a=2,b=3 hoic
a=3,b=2.

Thir lai (a;5;¢)=(2;3;1),(3;2;1) déu thoa man. Vay (a;b;¢)=(2;3;1),(3;2:1).
2) Theo bat dang thirc co ban ab +bc +ca < %(a +b+c)’ tasuy ra ab+bc+ca<3. Hon nira, ap

dung bét ding thirc cong mau sb ta co:

(a+b+c) S 9

1
> > —.
ab+bc+ca+2(a+b+c)+9 3+6+9 2

Dau bang xay ra khi va chi khi a =b=c=1. Gia tri nhé nhat cua T la 5

2
a
2a+3

2

Mat khac ro rang: T < z

X \ i . 1 r: . 1 A < ’ \ e
Hon nita dé dang ching minh <—a voimoi 0<a <3 vibat dang thirc nay tuong duong véi

2a+3
bat dang thtre luén ding a(a—3)<0.
Do d¢:

TS%(a+b+c):l

Dau bang xay ra chang han khi @ =3,h=c=0. Gia tri l6n nhatcia 7 1a 1.
Céau IV. (3,0 diém) Cho tam giac ABC c6 ba goc nhon (4B < AC), noi tiép dudng tron (0) . Goi
M 1a trung diém cua doan thang BC . Puodng thang MO cat duong tron (O) tai hai diém E, F
(ME < MF) . Ké duong thang qua E vudng goc voi duong thang AC tai diém D . Goi H 1a truc
tAm ciia tam giac ABC va S 1a trung diém cua doan thing HE .

1) Chirng minh tam gidc BAF ddng dang véi tam giac MDC .

2) Puong thang AH cét dudng tron (O) tai diém thi hai Q. Puong thing OF cit duong
thang BC tai diém T . Chimg minh diém S thudc duong thang MD va TSO =90°

3) Puong thang qua S vudng goc voi duong thang BS cit duong thang AC tai diém P.
Chtiing minh PA = PF .

Huwéng din giai



1) Vi EMC = EDC =90° nén tit giac EMDC 1a tix giac ndi tiép, din dén MDC + MEC =180° . Trong
khi d6, vi E,F lan luot 14 trung diém cta cung nho va cung 16n BC nén ta duoc FEC = FEB.

Két hop véi viée tir gide ABEF 1a tlr giadc ndi tiép thi ta thu duoc:

MDC =180°—- MEC =180°— BEF = BAF

Két hop voi MCD = ACB = AFB , ta suy ra ABAF @ AMDC (g.g).

2) Vi tir gidc EMDC ndi tiép nén ta duoc ADM = MEC = FAC . Tt 46 suy ra MD // AF .

Dung duong kinh AJ ciia (O). Khi d6 dé y raing BHCJ 1a hinh binh hanh nén trung diém M cua
BC ciing 14 trung diém cua HJ . Do 46 MS 1a duong trung binh ctia AHEJ , vi thé MS// EJ .

Lai c6 4J,EF 1acac duong kinh cua (O) , do d6 AEJF 1a hinh chir nhat, kéo theo EJ// AF . Nhu
vay ta thu dugc MS// AF .

Vi MS va MD cung song song v6i AF nén ta thu duoc S,M,D thing hang.

Goi G 14 giao diém ctia AH véi BC . Déyrangtacd G 1atrung diém cia HQ (két qua quen thudc)
nén GS la duong trung binh cia AHQE , dan d&én GS//QE . Két hop véi EQF =90° (do EF 1a

duong kinh cua (0)), ta thu dugc:

TGS =90°— GTQ = AQF = QFO = FQO =TQO.
Mit khac, chtl y raing AGTQ « AQEF (g.g) nén ta thu duoc:

TG _EQ 2GS _GS
TQ EF 200 QO

Do viy ta dugc ATGS » ATQO (c.g.c) din dén GTQ=GTS—-QTS =0TO-QTS =STO va

G _ 10
7S T0



Tur d6 suy ra ATGQ « ATSO (c.g.c), kéo theo TSO =TGQ =90°.
3) Buong thang BH lan lugt cat AC va (0) tai cac diém I va K . Vi BIP = BSP =90° nén tt giac
BIPS 1a tir giac ndi tiép.
Mit khac, cha ¥ rang 7 13 trung diém ciia HK (két qua quen thudc), SI 1a duong trung binh cua
AHKE , dan dén SI// EK . Vi thé ta thu duoc:

BPS = BIS = BKE = BFE
Két hop v6i BSP = BMP =90° suy ra ABSP ©» ABMF (g.g).

Twr d6 thu dugc SBM = SBP — MBP = MBF — MBP = PBF va ll:_li = % .

Do vay ABSM < ABPF (c.g.c), cho ta: PFB=SMB.
Lai dé y rang S € MD . Tir d6 ta co bién d6i goc:
PFA= AFB+ BFP =DCM + BMS = DEM + DEC = MEC = FAC .

Do vady APAF cantai P, hay noi cach khac ta dugc PA = PF .
Cau V. (1,0 diém) Vé6i mdi sb nguyén duong n (n<99), xét 100 sd nguyén duong a,,d,,...,a,,
thoa man dong thoi hai diéu kién:

1) 1<a <a,<a,;<..<ay,.

1) Véimoi 1< j<i<100 thi a,—a;, #n.

1) Khi n=2, chimg minh a, —a, >4.

2) Tim tat ca gia tri cia n dé a,,, nho nhat.
Huwéng din giai
1) Ta s& chimg minh ménh dé tong quat sau voi k,n bat ky:

a,, —a, 22nvVkel".

That vay, gia st a,,,—a, <2n-1.Dat b, =a,,,—a,,, , v61 1<i<n.Tacd b +..+b, <2n-1. Xét
cac tong b, b, +b,,...b +b, +..+b .
Néu ton tai i sao cho b, +...+b, chia hétcho n, ma 0<b +...+b, <2n,chonén b, +..+b =n.Khi
do a,,,—a,=b+..+b=n,voly.
Con néu céc tong trén déu khong chia hét cho 7, thi n tng trén khi chia cho n s& nhan n—1 sb du
1,2,...,n—1. Theo nguyén 1y Dirichlet, ton tai 2 tong c6 ciing s6 du khi chia cho n, gia sir d6 1a

b +..+b vab+..+b voil<i<j.



i+1

Khi do b, +..+b, :(b1 +...+bj)—(b1 +...+b,) phai chia hét cho n, ma 0<b,, +..+b, <2n, cho

nén b,

i+1

+..+b,=n.Khido a,—a, =),

l+1+...+bj =n,voly.
Vay gia str trén 13 sai, ta d3 ching minh xong ménh dé.
Cho k =1,n=2 ta c6 khang dinh can ching minh (a, —a, > 4).
2) Ap dung ménh dé trén, dat 100 = pn+7r véi 0<r<n va p>1 (do n<100).
Néu =0 tacod a, <a, —2n<a,, —4n£...£apn —(p—1)2n =a100—(p—1)2n, hay:
a2 a,+2(p—1)n=a,+2pn—2n=200+a,—2n

n-l n-l

Mat khac, a, —q, :Z(ak+] —ak)z I=n-1.

P P
Do do:

00 2200+ a, +(n—1)-2n=200+a, —n—12200+2-50-1=151

(Do n] 100 va n <100 nén n<50).

Déu bing c6 thé xdy ra tai day (a,,a,,.... a0 ) =(2.3,...,51,102,103,...,151).

Néu r#0, tuong twtacod a, <a, ,—2n<..<a,

—2pn=a,,—2pn, hay:
00 Zar+2pn=ar+200—2r2a1+(r—1)+200—2r:200+a1—r—1

Ma 100=pn+r=2n+r22r+1,tudé suyra r <49. Tu do:

50 2200+2-49-1=152>151

Tém lai, gia tri nhd nhét cua 00 béng 151, xayratai n=50.



