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SO GIAO DUC VA PAO TAO
NGHE AN

Ppé chinh thire

Moén thi: TOAN ik
Thoi gian: 150 phut, khong ké thoi gian phat deé

(Dé thi g5r71 02 trang)

Cau 1 (2,0 diém).
\/ a) Giai phuong trinh nghi¢m nguyén X2 +2y* +3xy—2x-3y=0.

A \ \ A ’ A A ” 2
b) Cho n l1a mdt s6 nguyén duong va m 13 mot udc s6 nguyén duong cua 2n;:.
Hoi n® +m co thé la sé chinh phuong khong? Tai sao?

Cau 2 (7,0 diém).

A2
<\ a) Giai phuong trinh (—j +( ) =/5it
X x+1

\ x2(1+y2—y3)=y(x2+y2+1)
b) Giai hé phuong trinh
i 31x2—l=16(y—x\/4x2—1)

Cau 3 (2,0 diém). ‘ '
Mot hop c6 7 vién bi gom hai vién bi mau xanh dugc danh so 1 va 2; hai vién

bi mau dé duoc danh s6 3 va 4; ba vién bi mau vang dugc danhs6 5, 6 va 7.

\L A . X ‘A AT NS RN , , Il e R
~  a) Mot ban hoc sinh chon ngau nhién 6 vién bi tir hop. Tinh xac suat cua bién co
“6 vién bi dugc chon c6 3 vién bi mau vang .

b) Thiy gido to chirc trd choi béc bi trang thudng nhu sau: M3i hoc sinh chon
ngau nhién 3 vién bi tir hop rdi bo lai, néu trong cac vién bi dugce chon c6 hai vién bi
dugc danh s6 lién tiép nhau thi ban d6 tring thuéng. Ban An la mot hoc sinh tham gia
trd choi, Tinh xé4c sudt dé ban An trang thuong.

Cau 4 (7,0 diém).
Cho tam gidc ABC nhon cd BC > BA. Dudng tron tam I ndi tiép tam gidc 4BC

tiép xtc v6i cac canh AB, BC, CA lan luot tai cic diém M, N, E. Goi K 1a giao diém
cia tia BI voi doan thing NE.

{ a) Chimg minh BIA=BNE va AKB la tam giac vudng,
b) Tia BI cét doan thing AC taidiem T. Chimg minh KT.BN =KB.ET.

Trang 1/2






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

NGHE AN TRUONG THPT CHUYEN PHAN BOI CHAU
NAM HQC 2026 - 2027
PE CHINH THUC Mon thi: TOAN
(Pé thi cé 2 trang) Thoi gian lam bai: 150 phiit, khong ké thoi gian phat dé

Cau 1 (2,0 diém).

2 2 _
a) Giai phuong trinh nghiém nguyén * * 2y" +3xy-2x-3y=0

. . 2 b g2
b) Cho ” 1a mot sé nguyén duong va ™ 1a mot u6e sd nguyén duong cua 27" Hoi #° +m

c6 thé 1a s6 chinh phuwong khong? Tai sao?
Cau 2 (7,0 diém).

2 2
(421
a) Giai phwong trinh \ ¥ X+l :

x2(1+y2—y3)=y(x2+y2+1)

31x2—1:16(y—x\/4x2—1)

b) Giai hé phuong trinh

Céu 3 (2,0 diém).

Mot hop ¢ 7 vién bi gdm hai vién bi mau xanh dugc danh s6 1 va 2; hai vién bi mau do duoc
d4nh s6 3 va 4; ba vién bi mau vang dugc danh s6 5, 6 va 7.

a) Mot ban hoc sinh chon nga:lu nhién 6 vién bi tir hop. Tinh x4c suit ciia bién cd “6 vién vi
duoc chon c6 3 vién bi mau vang”.

b) Thay gido t chirc tro choi bdc bi tring thudng nhu sau. Mdi hoc sinh chon ngiu nhién 3
vién bi tir hop r6i bo lai, néu trong cac vién bi dugce chon cé hai vién bi duoc danh sb lién tiép nhau
thi ban do tring thuong. Ban An 1a mot hoc sinh tham gia tro choi. Tinh xac suét dé ban An trung
thudng.

Cau 4 (7,0 diém).

Cho tam giac 4BC nhon c6 BC > BA. Puong tron tam { noi tiép tam giac 4BC tiép xuc

M.N.E Goi K 1a giao diém cua tia B! véi doan

vO1 cac canh AB,BC,CA 13, luot tai cac diém
thang VE

a) Chirng minh Bra=BNE va AKB 13 tam giac vuong.



b) Tia BI cit doan thang 4C tai diém 7. Ching minh KT BN = KB-ET
¢) Qua 4 v& dudng thing 9 vudng goc voi A7 . Tia NE vatia MM cit duong thing 9 1an
luot tai cac diém £ va D . Goi 1 1a giao diém cua A/ va ME | O 13 giao diém cua hai duong thang

HF va DI | Chimg minh bon diém 4,0.1.F cung thudc mot dudng tron.
Cau 5 (1,0 diém).

Cho céc s6 thuc duong *>¥>Z théa man **Y+Z=2 Tim gi4 tri nho nhét ciia biéu thire

1 1 1 4
T=+2 + + - [11+—

Cau 6 (1,0 diém).

Trén mit phing cho 18 diém phén biét trong d6 c6 khong c6 ba diém nao thang hang. Qua hai

diém bt ki ta v& duoc mot doan thang va trén doan thang d6 ghi mot sé nguyén bat ki 16n hon 1.
Chtrng minh rang ton tai mot tam gidc c6 cac canh 1a cac doan thang da v& va tong cac sd ghi trén cac
canh ctia tam giac d6 1a hop s6.

HET

Giam thi coi thi khong giai thich gi thém.

Ho va tén thi sinh:.......ooveeeeeeeieiein, SObaodanh: ......ooviei



SO GIAO DUC & PAO TAO KY THI TUYEN SINH VAO LOP 10
NGHE AN TRUONG THPT CHUYEN PHAN BOI CHAU
NAM HOQC 2026 - 2027

PE CHINH THUC Mon thi: TOAN
(Pé thi cé 2 trang) Thoi gian lam bai: 150 phut, khéng ké thoi gian phat dé

Cau 1 (2,0 diém).

2 2 _
a) Giai phuong trinh nghiém nguyén * 2y +3xy=2x-3y=0

, . LR N
b) Cho ” 1a mot sé nguyén duong va ™ 1a mot uée sd nguyén duong cua 27 . Hoi # +m

c6 thé 12 s6 chinh phuwong khong? Tai sao?
Huwéng din giai

a) Ta phan tich phuong trinh nhu sau:

(x+y)(x+2y)—(x+y)—(x+2y)=0

(x+y-1)(x+2y-1)=1

Tur day ta thu dugc céc truong hop sau:

{x+y—l=1 {x=2
TH1: (X +H2y-1=1 giai dugc y=0

x+y—-1=-1 x=0

TH2. {“23"1 =~1 giai duge {FO.
(x;)e {(2; 0); (0; 0)}

Do vay ta thu dugc cac nghiém .

B 2n?

2 _ g d m=—
b) Viét lai 2n” = km; k €ll hay k . Luc nay thi:

nz+m:n2(l+2J kz(n2+m)—n2(k2+2k)
k) suy ra B .

2 2
2 . 2 .
Giastr # +™ a6 chinh phuong vay thi phai co " ( ) 1a s6 chinh phuong. Ma n 3

s6 chinh phuong khac 0 va k* +2k 13 56 nguyén, thé nén k* +2k 13 $6 chinh phuong. Diéu nay 13

2 2 2
rang v6 1i do k* <k®+2k <(k+1) .

Do do, gia str vo 1i hay n*+m khong thé 1a s6 chinh phwong.



Céu 2 (7,0 diém).

2V (2 Y
BEERE
a) Giai phuong trinh \* X+l
x2(1+y2—y3):y(x2+y2+1)

31x° —1:16(y—x\f4x2 —1)

b) Giai hé phuong trinh
Huwéng din giai
a) Diéu kién x4c dinh: ¥ 7 0;x#—1 Quy dong hai vé:

4(x+1) +4x> =5x% (x+1)’

5x"+10x° =3x*—8x—-4=0

(x—l)(x+2)(5)c2 +5x+2)=0'

Phuong trinh sau cing v6 nghiém do A= 5 -4.5:2=-15<0_
Do do, ¥ €152} (thoa man didu kién)

x\>l

b) Piéu kién xéac dinh: 2,
2 2.2 2.3 2 3 _
T phuong trinh (1) suy ra ¥ TV — ¥V =¥ y=y —y=0
(57 +1)(x* ="y =y) =0

2
X

2 22 _ Y=
Ma Y t120 g X =X y=y=0 1,0 " ¥*+1 Thay vao phuong trinh (2) duoc:

302 1= 20 jexdar—1

x +1

3lx' +14x° —1=—16(x" +1)4x* -1
(31x" +14x7 1) =256x7 (x* +1) (4* -1)
pat @= (420) T 4a vé phuong trinh 634’ +924a’ +378a* ~228a-1=0

Suy ra (3a—1)(21a° +3154* +231a+1) =0



11
a1 x:i\F y=L , (x,y)={—\g;lj
Via=0npén  3.Tudd 3 va" 4. Thu lai ta thdy thoa man.

Cau 3 (2,0 diém).

Mot hop ¢o 7 vién bi gém hai vién bi mau xanh duogc danh s6 1 va 2; hai vién bi mau d6 duogc
danh s6 3 va 4; ba vién bi mau vang dugc danh $65,6va7.

a) Mot ban hoc sinh chon ngau nhién 6 vién bi tir hop. Tinh xéac suit ciia bién cb “6 vién vi
dugc chon c6 3 vién bi mau vang”.

b) Thay gido t6 chirc tro choi bdc bi tring thudng nhu sau. Mdi hoc sinh chon ngau nhién 3
vién bi tir hop 161 bo lai, néu trong cac vién bi dugc chon ¢ hai vién bi dugc danh s6 lién tiép nhau
thi ban d6 trang thuong. Ban An 1a mot hoc sinh tham gia trd choi. Tinh x4c suat dé ban An tring
thudng.

Huéng din giai

a) Chon 6 vién tir 7 vién tmg v6i bo lai diing 1 vién nén s6 phan tir khong gian mau bang 7.

Mudn trong 6 vién duoc chon c6 diing 3 vién bi mau vang thi vién bi bi loai bo phai 1a bi xanh
hodc bi do (bi 1, 2, 3, hoac 4) do d6 co6 4 cach.

4

p=".
Do d6, xac suat can tim la 7

b) Tong s6 cach chon 3 vién tir 7 vién (chi ¥ 1a mdi bo 3 vién bi lap 1-2-3=0),

7-6-5
n=———=35

Ta co: 1.2.3 cach.

Ta dém sb cac bo ba khong co cip sb lién tiép nao.

« Bt dau bang 1: {1, 3, 5}; {1, 3, 6}; {1,3,7}; {1, 4,6} {1,4,7}; {1,5,7}. Do d6 c6 6 b.
« Bit diu bang 2: {2, 4, 6}; {2,4,7}; {2, 5,7}. Do d6 ¢6 3 bd.

« Bit dau bang 3: {3, 5, 7}. Do d6 ¢6 1 bo.

Tong s6 bo khong trang 1a: 6+3+1=10 (bg)
S6 bo trang thuong 1a 35-10=25

5
p=22-=Z
Do d6, x4c suat dé ban An trang thudng 1a: 35 7

Cau 4 (7,0 diém).



Cho tam giac 4BC nhon c6 BC > BA. Puong tron tam { noi tiép tam giac 4BC tiép xuc

v0i cac canh AB,BC,CA 13y, luot tai cac didm M- NV-E Goi K 1a giao diém cua tia B! v6i doan
thang NE .

a) Chung minh Bia=BNE 4y 4KB 13 tam giac vuong.

b) Tia BI cit doan thang 4C tai diém 7. Ching minh KT BN =KB-ET

¢) Qua 4 v& duong thang 9 vudng goc véi A7 . Tia NE vatia NM it duong thing 9 1an

luot tai cac diém F va D . Goi # 1a giao diém ciia A1 va ME | O 1a giao diém ctia hai duong thang

HF va DI | Chimg minh bbn diém 4,0,1.F cung thudc mdt duong tron.

Huéng din giai

%IA=180°—§A[—§B]=180°—%;—C—%%C=90°+@=§NE

a) Ta co:
Co B14=BNE =180°- BNC =180°~ REC = HEK nen tir gige AEKT ngi tidp, suy ra AKB =90°
Do d6, tam giac 4KB vuong.

b) Ap dung dinh 1i Menelaus vao tam giac B7C véi E, KN thang hang. Ta co:

|_EC KT BN _BN KT
ET KB NC ET KB

Hay KT-BN =KB-ET



{E@MD — By = Kev = YrE
c) Xét tam gidc AMD va tam giac AFE ¢o Barv = ¥uEe =Y%Em = Bak

nén AAMDI AAFE (g.g)
T do, tasuyra AD-AF = AE* = AH - AI nén H 14 tryc tm cua tam giac F/D din dén FOD =90°

4, F.1,O cung thudc duong tron dudng kinh £7 .

hay bbn diém
Cau 5 (1,0 diém).

Cho céc s6 thuc duong *>¥>Z théa man *T¥+Z=2 Tim gi4 tri nho nhét ciia biéu thir

1 1 1 4
T=2 + + - NM1+—

Huwéng din giai

1 1 1
a= , b= ,C =
bat \/E \/E Vxz ta dua didu kien vé a +b’+c”=2abc (*) va
T =2 (a+b+c)—11+4abc
V2(a+b+e—1)=11+4abe

Ta chimg minh 7 2 V2 twong duong voi
Tir gia thiét dé thiy @+b+¢>1 nén bat dang thic nay twong dwong voi
2(a+b+c)2 —4(a+b+c)+22 11+4abc
4(ab+bc+ac)24(a+b+c)+9'

éar,éb gc

Dén day dung phép thé (a.b.c) suy ra (2 22 J (dé dua %P> v& bing 1), thi gia thiét viét lai

thanh @’ +b” +¢* =3abc _ta cAn ching minh: 3(ab+bc+ca)> 2(a+b+c)+3.

vi 4= Lo=Le=1 o6 hai 5§ cung ddu, KMTTQ gia sira (a=1)(b-1)20 hay @b=a+b—1
Khi dé: 3(ab+bc+ca)23(a+b71)+3c(a+b)

Ta dua vé ching minh 3(a+b—1)+3c(a+b)=2(a+b+c)+3

(a+b)(3c+1)22€+6



2
(a+b)2+02=ab(3c+2)s(a+b) (3¢+2)
Mat khac, tir cach dat suy ra 4

Suy ra (a +b)2 (36‘—2) > 4¢°

2 2 4¢°

c>= ((1 + b) > , . \

Tur day suy ra 3 va 3¢=2  Luc d6, két hop diéu can chimg minh, ta quy vé ching
40 >4(C+3)2 (c=1)" (3¢ +7c+6)

> >0
3¢=2 (3c+1) suy a (3¢—2)(3¢+1)’

minh (ludén dang)

x:y:z:

A ) . N
Dau “=" xdy ra khi 2

. Vay ‘min = ‘E
Cau 6 (1,0 diém).

Trén mat phang cho 18 diém phan biét trong d6 c6 khong ¢ ba diém nao thang hang. Qua hai
diém bat ki ta v& dugc mot doan thang va trén doan thang d6 ghi mot s6 nguyén bat ki 16n hon 1.
Chimg minh rang ton tai mot tam giac c6 cac canh la cac doan thang da v& va tong cac sb ghi trén cac
canh cta tam giac d6 13 hop s6.
Huéng din giai
Ta chiing minh bo dé sau:

Cho 17 diém phan biét, khong c6 ba diém thang hang. T6 cac canh bo 1 trong ba mau do,
xanh, vang. Ching minh rang ludn c¢6 1 tam giac vdi ca ba canh cling mau.

Chung minh: Trude hét, xét mot dinh 4 bat ki trong s6 17 dinh d6. Khi d6, theo nguyén 1i Dirichlet

16/3]=6

thi trong s6 16 canh tir 4 ¢6 it nhat [ canh cung mau, gia st ching c6 cung do va ta danh

AA, AA, ..., A4,

thu tu 1a . Khi d6, néu trong 6 canh d6 c6 canh mau do thi thu dugc tam gidc don sdc

d6. Con néu nhu trong 6 canh d6 khong c6 canh d¢ thi chi gém canh xanh va vang. Gio, xét 4 thi ro

AAy, AA,,... A A

rang trong 5 canh 6 c6 it nhat 3 canh cung mau, gid su cung xanh va la

AIAZ’A1A35A1A4 A2A35A2A4’A3A4

. Kho d6, néu trong c6 canh mau xanh thi ta thu dugc tam giac don

sdc xanh, con néu khong thi 3 canh d6 ciing 1ap thanh tam giac don sic vang. Do do, trong mdi truong

hop thi ta ludn thu duge tam giac don séc.



Tro lai bai toan ban dau, ta xét tap hop 17 dinh bét ki. Khi d6, véi mdi canh co gan sb @, néu @
mod3=0 thi ta gan canh do, ¢ mod3 =1 yp; ¢ gan canh xanh, ¢ mod3 =2 hi a gan canh vang.
Theo bd dé trén, o rang luon tdn tai mot tam giac don séc, goi la A4BC  Gia st s6 duoc gan trén

BC,CA,AB 1y a.b,¢ g3 a+b+¢ chiahétcho 3 va % 0> ¢> 1 nan @+5+¢ 13 hgp s6.

HET




