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

BAC NINH NAM HOC 2026 i{;ozv
> Moén thi: TO
PE 1ER CHINH THUC Thoi gian lam bai: 150 phiit (khong ké thoi gian phat dé)
(Dé thi cé 01 trang)
I O SO BTG s

Ciu 1. (2,0 diém)

o 1 . [ 32 32
1) Tinh gid trj cia biéu thic P = ———=—— khi ¢ = 20 — + '
) 1-2Vs +a Vsva—5  Vava+s

2) Cho him 56 bfc nbit y = "z + 17— 12 (m 1 tham s8) c6 43 thi 13 dutmg thing d. Tim m dé

dudng thing d cét céc truc toa d6 Oz, Oy lin Iugt tai A, B sao cho AB = /2.
Ciiu 2. (2,0 diém)

1) Giai phuong trinh: 3z 3z 125

- +
Ve+4+2 Vi-z+4+1 3z+9+3
g +@-)y+1)=2" -1
2’ +9*=10=0 '

=2* + Tz

2) Giai hé phuong trinh:

Chu 3. (1,5 diém)

1) Cho da thitc P(z) = —2° — 42* 4262 + d v6i d 12 tham s6 thuc. Tim hai s6 thuc phén biét m, n thoa man
P(m) = P(n) =0 va tich m.n nhd nhét,

2) Tim tit ca céc s nguyéntd p,q,r thoa man (p -+ 1) (q -+ 2) (r + 3) = 4pqr.

Chu 4. (3,0 diém)

1) Cho tam gide ABC c6 truc tim H, BAC >90° va ndi tiép dudng trén (0). Tiép tuyén tai A ctia (0)
cét dudng thing BC tai S. Goi M,I 14n luot 12 trung diém céc canh BC va AH.

a) Chimg minh réng I 13 tryc tAm tam gidc SAM.

b) Goi K 14 giao diém thit hai ctia dudmg thing AM véi dudng trdn dudng kinh AH. Chimg minh ring SK
tiép xc v6i dudng tron ngoai tiép tam gidc BCK.

2) Cho tam gidc ABC c6 ba géc nhon, ldy mét diém P bit ky thudc mién trong clia tam gidc. Ching minh
khoang céch 16n nhét trong céc khoang céch tir diém P dén céc dinh 4, B,C ciia tam gic khéng nhé hon 2
14n khoang céch bé nhét trong céc khoang céch tir diém P dén céc canh ciia tam gidc ABC.

3) Mbt vat dung dung m§ phdm dwoc thiét ké gdm hai phén, phin than 14 hinh tru cé mét

d4y dudi 12 hinh trdn véi ban kinh r = 6 cm, chidu cao h =5 cm va phin nép 13 mét

nira hinh ciu bén kinh r = 6 cm (tham khéo hinh v&). Ngudi ta cin son mit ngoai (bao -
gbm cé d4y) ciia vét dung d6, tinh dién tich cin son.

Ciu 5. (1,5 diém)

1) C6 hai tAm bia hinh trdn I va IT ngoai nhau gén trén ciing mét mit phéng. T4m bia I dugc chia thanh 4 hinh
quat nhw nhau ghi s 14n luot tir 1 dén 4. TAm bia II dugc chia thanh 6 hinh quat nhw nhau ghi sb 14n luot tir
1 dén 6. Truc quay ciia m8i tAm bia dugc gén mifi tén c§ dinh & tAm. Ngudi ta thiét ké dé khi quay hai tim
bia dén khi ching dimg lai thi miii tén gén trén truc quay & mdi t4m bia chi thudc ngfu nhién bén trong mot
hinh quat ndo d6. Trong trd choi “Vong quay may mén”, ngudi choi s& quay 14n luot hai tAm bia. Khi hai bia
dimg lai, miii tén ctia tAm bia I & hinh quat ghi s& 7, miii tén clia tAm bia II & hinh quat ghi s y. Ngudi choi
s& nhén dugc qua néu z + y 12 mot s& nguyén 8. Tinh x4c suit 8 ngudi choi nhan duge qua.

2) Cho 29 diém trén mit phing, trong @6 khéng c6 ba diém nao thing hang. Ngudi ta mudn t6 méu tit ca cdc
doan thing ndi giita chiing, sao cho m&i doan thing duge t6 bdi ding 1 mau va khéng c6 tam gidc ndo c6 hai
canh cing mau. Hoi c4n it nhit bao nhidu mau dé t6 dwye nhw vay?

3) Cho céc sb thue a,b,c thay dbi va théa mén a® + b° + ¢* > 4 + 3abe. Tim gid tri nhd nhét cia

T=a+b+c+\/2_(,a—b|+|b—c|+'c—a,).

HET
Thi sinh khéng dwgc st dung tai ligu, Gidm thi khong gidi thich gi thém.




SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10 THPT CHUYEN
TINH BAC NINH NAM HQC 2026 — 2027
PE THI CHINH THUC Moén thi: TOAN
Thoi gian lam bai: 150 phut (khong ké thoi gian phat dé)
Céu 1. (2,0 diém)

1) Tinh gia trj cta biéu thirc P=; khi x=20-3; 32 + 32
1-24/x +x

3 .
33-5 \3/3+5
m m

4 4 _1 14 \ . 9
2) Cho ham s6 bac nhat y = x+ (m 1a tham s0) c6 do thi la duong thang d. Tim
3m—-2  3m-2

m dé duong théng d cit cac truc toa do Ox, Oy lan luot tai A4, B sao cho AB = \/5 .
Céu 2. (2,0 diém)

3x L N 12x
Jx+4+42 Jl-x+1 3x+9+3

1) Giai phuong trinh: =x"+7x.

2 _h2
2) Giai hé phuong trinh: x2+(); 1)(y+1)—2y 1.
x+y —10=0
Cau 3. (1,5 diém)

1) Cho da thte P(x)=—-x’—4x’+26x+d v6i d la tham s6 thuc. Tim hai sb thuc phan biét
m, n théaman P(m)=P(n)=0 vatich m-n nho nhat.

2) Tim tat c4 céc s6 nguyén to p, g, » thoa man (p+1)(q+2)(r+3)=4pqr.

Céu 4. (3,0 diém)

1) Cho tam gidc ABC ¢6 tryc tim H, BAC >90° vandi tiép dudng tron (O). Tiép tuyén tai
A cta (O) cit duong thang BC tai S. Goi M, I lan lugt la trung diém céc canh BC va AH.

a) Chimg minh rang 7 13 tryc tim tam giac SAM.

b) Goi K 1a giao diém thtr hai ctia dudng thang AM véi duong tron dudng kinh AH. Chimg
minh ring SK tiép xtc voi dudng tron ngoai tiép tam giac BCK.

2) Cho tam gidc ABC cb ba gbc nhon, 1dy mot diém P bt ky thudc mién trong ctia tam gidc.
Chimg minh khoang cach 16n nhat trong cac khoang cach tir diém P dén cac dinh 4, B, C cua tam
giac khong nho hon 2 1an khoang cach bé nhat trong cac khoang cach tir diém P dén cac canh ciia tam
giac ABC.

3) Mot vat dung dung my pham duoc thiét ké gdm hai phan, phan than 13 hinh try c6 mot day
dudi 13 hinh tron véi ban kinh » =6 cm, chiéu cao £ =35 cm va phan nip 13 mot nira hinh cau ban
kinh » =6 cm (tham khao hinh v&). Nguoi ta cdn son mit ngoai (bao gém ca day) cta vat dung do,

tinh dién tich can son.



Sem

Céiu 5. (1,5 diém)

1) C6 hai tdm bia hinh tron I va II ngoai nhau gin trén cing mot mit phang. TAm bia I dugc
chia thanh 4 hinh quat nhu nhau ghi s6 1an luot tir 1 dén 4. T4m bia II duoc chia thanh 6 hinh quat
nhu nhau ghi s6 1an luot tir 1 d&én 6. Truc quay ctia mdi tim bia dugc gan miii tén c¢b dinh ¢ tam.
Nguoi ta thiét ké dé khi quay hai tAm bia dén khi chung dirng lai thi miii tén gan trén truc quay & moi
tam bia chi thudc ngau nhién bén trong mot hinh quat nao dé. Trong trd choi “Vong quay may mén”,
ngudi choi s& quay 1an luot hai tAm bia. Khi hai bia dung lai, mili tén cta tdm bia I ¢ hinh quat ghi
s6 x, miii tén ctia tam bia II & hinh quat ghi s y. Nguoi choi s& nhan duoc qua néu x+ y 13 mot s6
nguyén t6. Tinh xac suat dé ngudi choi nhan duoc qua.

2) Cho 29 diém trén mit phang, trong d6 khong c6 ba diém nao thang hang. Nguoi ta mudn to
mau tat ca cac doan thang ndi giira chiing, sao cho mdi doan thang duoc t6 boi diing 1 mau va khong
c6 tam gidc nao co hai canh cting mau. Hoi can it nhat bao nhiéu mau dé t6 dugc nhu vay?

3) Cho céc s6 thuc a, b, ¢ thay ddi va thoa man @’ +b° +¢* > 4+ 3abc. Tim gia tri nho nhét caa

T:a+b+c+\/§(|a—b|+|b—c|+|c—a|).

HET
Can bo coi thi khong giai thich gi thém.



SO GIAO DUC VA PAO TAO Pap an va huéng din giai
TINH BAC NINH KY THI TUYEN SINH VAO LOP 10 THPT CHUYEN
PE THI CHINH THUC NAM HQC 2026 — 2027
Moén thi: TOAN
Thoi gian lam bai: 150 phut (khong ké thoi gian phat dé)
Cau 1. (2,0 diém)

1) Tinh gia trj cta biéu thirc P=; khi x=20-3 32 + 32
1-24/x +x

3 .
33-5 \33+5

2) Cho ham s6 bac nhét y = —"— x+-""1 (m 1a tham s8) co db thi Ia dudng thing d. Tim
3m—-2 3m—-2

m dé duong th:fmg d cit cac truc toa do Ox, Oy lan luot tai A, B sao cho AB = \/E .
Huéng din giai

3 2(33+5) 32343 +5)
335 (3v3-5)(3v3+3) T 27-25 =16(33+5) =483 +80.

< e 32 3
Tir d6 3 =3/2+2\/§ =2+23.
R ENCE: ( )
32 3
Twong tu 3 =3l(23-2) =23 -2.
et 22 =52 2

Vi vy x:20—(2+2J§)+(2J§—2):20—2—2J§+2J§—2:16.

1) Taco

1 1 1
1-216 +16 1-8+16 9

Khido P=

2) Piéu kién xéac dinh: m # % .

Dé (d) cét Ox, Oy tai A4, B khéc O thi m#1.

, , . -1 _
Puong thang d cat tryc tung Oy tai diém B(0;y,) v6i y, = 3m 5 suyra OB:L’m 12 >0.
— m_
Dudng thing d cit truc hoanh Ox tai diém A(x,;0) voi:
-1 -1 -1
0=—" x,+ 20— =y, =—""=o04="">0.
3m-2 3m-2 m m

Vi tam giac OA4B vudng tai O, theo dinh ly Pythagore ta co:

2 2
OA* + OB = AB> suyra | "=L] o[ =L 2
m 3m-2




Suy ra (m—l) Lflﬁ 2) }
m—

(m=1)'[ (3m-2) } > (3m-2)
(2m=1)" (m* +2m-2)=

1 A g
Do d6 m:E va m=—lix/§, thoa man diéu kién.

Céu 2. (2,0 diém)
3x 3x 12x

1) Giai phuong trinh: - + =x"+7x.
Vx+4+2 Jl-x+1 Bx+9+3

+(x—1)(y+l):2y2 —l.

2

X +y7=10=0

2) Giai hé phuong trinh: {

Huwéng din giai
1) biéu kién xac dinh: -3 <x<1.
Phuong trinh da cho twong duong voi:

x( B N jzx(x+7)

Jx+4+2 Jl-x+1 Bx+9+3

x =0 hodc 3 — 3 + 12 =x+7 (*)

Jx+4+2 Jl-x+1 +3x+9+3

Truong hop 1: x =0 (thoa man DPKXD).

Truong hop 2: Xét phuong trinh (*):

3 2 _ .., 3

+ —
Jx+4+42 BBx+9+3 JI-x+1
Vé trai (VT) cta (*) c6 gia tri:
V. < 3 .\ 12 _3 1
N-3+442 0 [3(-3)+9+3 1+2 0+3
Vé phai (VP) cua (*) ¢o gia tri:
3 3

VB 2-3+T7T+—————=4+_—=4+1=5.
1-(-3)+1 2+1

=1+4=5.

Do do, VT, <5<VF,,.

Ping thirc xdy ra khi va chi khi x = —3. Thir lai thay thoa man.
Véi x < -3 (khdong thude tap DPKXD).

Vay phuong trinh c6 tdp nghiém la S ={0; —3}.

2) Tir phuong trinh dau ta duoc:



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

X 4+xy=2y"+x—y=0

(xz—y2)+(xy—y2)+(x—y)=0

(x—y)(x+2y+1)=0.

« V6i x = y, thay vao phuong trinh sau ta dugc 2x> =10 suy ra x =+/5.
Ta c6 cap nghiém (V5345 ),(—/5;—5).

« V6i x=-2y—1, thay vao phuong trinh sau ta duoc:
(—2y=1)+»*~10=0 suyra 5y +4y-9=0 nén (5y+9)(y-1)=0.

Ta dugc y=1, suyra x=-3
hoac ——2 suyra x = —
ac y 5’ y 5"

Vay hé phuong trinh c6 cac cap nghiém (x; y) la: (\/g;\/g),(—\/g;—x/g),(—&l), (%,—%j

Céu 3. (1,5 diém)
1) Cho da thirc P(x)=—x’—4x"+26x+d vé6i d 1a tham s6 thuc. Tim hai s6 thyc phan biét
m, n théaman P(m)=P(n)=0 vatich m-n nho nhat.
2) Tim tt ca cac sé nguyén td p, g, r thoa man (p+1)(g+2)(r+3)=4pgr.
Huwéng din giai
1) bat Q(x)=x"+4x* —26x thi P(x)=d-Q(x),dodd O(m)=0Q(n)=d.
Taco Q(m)—Q(n)=m’—n’+4(m’ —n’)-26(m—n).
Vi m#n, ta chia cho (m—n):

O:M:m2+mn+n2+4(m+n)—26.
m-—n

Pt S=m+n vi P=mn thi §>~P+45-26=0 suyra P=S>+45-26=(S+2) -30>-30.
Dau bang xay ra khi va chi khi S=m+n=-2, P=mn=-30.

Khi d6 m,n 13 nghiém cta phuong trinh X>+2X -30=0 la —1—~/31;—-1++/31.

Thay vao tinh duge d =Q(m)=0Q(n)=060.

Hai sb thuc phan biét cn tim 1a —1—-+/31 va —1++/31.

2) Viét lai phuong trinh dudi dang: (1 + l][l + g] (1 + Ej =4,
p q r



— Truong hop 1: p =2 . Phuong trinh trd thanh:
3(q+2)(r+3):8qr

Sqr—9qg—6r=18

q(Sr—9):6r+18

6r+18

5r—-9

1
Vigz2 nén65r+9822 suyra 4r <36 dodo r<9.

Virnguyén to nén r€{2;3;5,7}.
Thay vao: r =2 suyra ¢ =30 (loai);
r=3 suyra g =6 (loai);

r=5 suyra g =3 (nhan);
r=7suyra q= % (loati).

Ta duoc bo (2; 3; 5).

— Trudong hop 2: g =2. Tuongtutacod p= r_+§ =1+ % . Thtr khong c6 nghiém théa man.
r— r—

5¢+10

— Truong hop 3: r =2. Tuong ty ta co p:3 0 suy ra ¢ <30. Thu dugc g =5 suyra p=7.
q_

Ta duogc bo (7; 5; 2).
— Truong hop 4: p,q,r>3.Néu ¢ =5 va r>5 thitich VT <4 (vo Iy). Do d6 phéi c6 ¢ =3 hoic
r=3.

1
- 2 ,r<3suyrar=3p=5.B0(5;3;3).

Néu g=3 thi p=
Tr—

Néu r=3thi p=1+ 42 suyra ¢ =3,p=5.B0 (5; 3; 3).

Vay cac bo sé nguyén to (p;q;r) théa man 1a: (2;3:5), (7;5;2), va (5;3;3).
Céu 4. (3,0 diém)

1) Cho tam gidc ABC ¢6 truc tim H, BAC >90° va ndi tiép dudng tron (O). Tiép tuyén tai
A cua (0) cat dudng thfmg BC tai S. Goi M, I lan luot 1a trung diém céc canh BC va AH.

a) Chung minh rang I 13 truc tim tam gidc SAM.
b) Goi K 1a giao diém thtr hai cia dudng thing AM véi duong tron dudng kinh AH. Chimg

minh rang SK tiép xtic voi dudng tron ngoai tiép tam giac BCK.



2) Cho tam gidc ABC c6 ba gbc nhon, 1dy mot diém P bit ky thudc mién trong ctia tam gidc.
Chimg minh khoang cach 16n nhat trong cac khoang cach tir diém P dén cac dinh 4, B, C cua tam
gic khong nho hon 2 1an khoang cach bé nhat trong cac khoang cach tir diém P dén cac canh ctia tam
giac ABC.

3) Mot vat dung dung my pham duogc thiét ké gom hai phan, phan than 1 hinh try c6 mot day
dudi 14 hinh tron voi ban kinh » =6 cm, chiéu cao =5 cm va phan ndp 1a mot nira hinh cau ban
kinh » =6 cm. Nguoi ta cAn son mat ngoai (bao gém ca day) cua vat dung do, tinh dién tich cAn son.
Huwéng din giai

1)

a) Ké duong kinh AL cua (O). Do BL//CH, CL// BH nén BHCL 1a hinh binh hanh.

Suy ra M la trung diém HL . Vay IM 1a duong trung binh ctia AHAL suy ra IM // AL .

Ma AL vudng goc voi tiép tuyén AS suyra A4S L IM .

Ta cting c6 I4 L SM (vi AH 1a dudng cao). Suy ra [ la tryc tam AISM .

b) Do 4 la truc tam AISM nén AM vuong goéc voi IS . Ma IK =14 (ban kinh) nén IS 1a trung
truc cia AK suy ra SK =S4 do d6 SK* = S4>.

Tacd S4> =SB-SC (tinh chét tiép tuyén). Tir d6 SK*> = SB-SC suy ra SK tiép xuc véi duong tron
ngoai tiép tam giac BCK .

2)



Goi D, E, F 1an lugt 12 hinh chiéu cua P trén cac canh BC, CA, AB.
Ta can chimg minh PA+ PB+ PC >2(PD+ PE + PF).

Goi d,,d,,d, lan lugt 1a PD, PE, PF .

Goi H, K lan luot 13 hinh chiéu cua B, C 1én duong th'flng AP.
Tac6 BH<BP, CK<CP suyra BH+CK <a.

Do 28, +28 pc = AP-(BH +CK)< AP-a.

Mit khéc 28 ,,, +28 oo = PF-c+PE-b=d_-c+d,-b.

Suy ra APZdbé+dC£.
a a
Tuong tw: BP>d. S+d & va cP>d “+a,2.
b b c c
~ J4 J4 a b b ¢ c a
Cong vé theo vé: PA+PB+PC2d,| —+— |+d,| —+— |+d.| —+—|.
b a c b a c¢

Ap dung AM-GM cho céc phan sd, ta dugc PA+PB+PC>2(d, +d, +d,).
3) Dién tich can son gom 3 phan:
— Dién tich xung quanh hinh try: S, =27zrh=27-6-5=607x (cm?).

— Dién tich mat day dud6i: S,,, = 71’ =7-6* =367 (cm®).
. . 3 1
— Dién tich mat ngoai nira hinh cau: S, = 5 drr’ =27-6" =727 (cm’).

Téng dién tich cAn son 12 S =607 +367+ 727 =1687 (cm?).
Céu 5. (1,5 diém)

1) C6 hai tAm bia hinh tron I va II ngoai nhau gin trén ciing mot mat phang. Tam bia I duoc
chia thanh 4 hinh quat nhu nhau ghi s6 1an luot tir 1 dén 4. Tam bia IT dugc chia thanh 6 hinh quat
nhu nhau ghi s6 1an lugt tir 1 dén 6. Truc quay ctia mdi tim bia dugc gin miii tén cb dinh & tam.

Nguoi ta thiét ké dé khi quay hai tdm bia dén khi chung dimg lai thi mili tén gan trén truc quay & mdi



tam bia chi thudc ngu nhién bén trong mot hinh quat nao dé. Trong trd choi “Vong quay may mén”,
ngudi choi s& quay 1an luot hai tim bia. Khi hai bia dimg lai, miii tén ciia tim bia I & hinh quat ghi
s6 x, miii tén cuia tAm bia II & hinh quat ghi s y. Nguoi choi s& nhan duoc qua néu x+ y 13 mot sb
nguyén td. Tinh x4c sudt dé ngudi choi nhin duoc qua.

2) Cho 29 diém trén mit phang, trong d6 khong c6 ba diém nao thang hang. Nguoi ta mudn to
mau tat ca cac doan thang ndi gitra ching, sao cho mdi doan thing dugc t6 boi dung 1 mau va khong
c6 tam gidc nao co hai canh cting mau. Hoi can it nhit bao nhiéu mau dé t6 dugc nhu vay?

3) Cho cac sb thyc a, b, ¢ thay ddi va thoéa man @’ +b° + ¢’ > 4+ 3abc . Tim gia tri nho nhat cua
T =a+b+c+«/§(|a—b|+|b—c|+|c—a|).

Huwéng din giai
1) S cac két qua c6 thé xay ra khi quay hai tam bia la: n (Q) =4-6=24.
Goi A 12 bién ¢ “Ngudi choi nhan duge qua” (x+ y 13 s6 nguyén td).
Tap hop cac két qua thuan loi 1a:
(x;y) € {(1;1);(1;2);(1;4);(1;6);(2;1);(2;3);(2;5);(3;2);(3;4);(4;1);(4;3)} .
S0 két qua thudn loi 1a n(A4)=11.

ok o 11
Xac suat dé nguoi choi nhén duoc qua la: P(4)= -
2) Goi k 14 s6 mau can dung. Cac diém 1a 4, 4,,..., Ay, .

Tai mot dinh bét ky c6 28 doan thiang xuat phat, dé khong c6 tam gidc nao c¢6 2 canh cting mau thi 28
doan thang nay phai dugc to bang 28 mau do6i mot khac nhau. Do d6 k > 28.

Gia st k = 28. S6 lugng doan thang 1a C;, =406 .

Theo Dirichlet, ton tai 1 mau duoc t6 cho it nhit [42_086—‘ =15 doan théng.

Pé 15 doan thang nay khong tao thanh tam giac c6 2 canh cung mau thi ching khong duoc chung
dinh, nghia 14 can it nhat 15x2 =30 diém. Diéu nay vo 1y vi chi c6 29 diém. Vay k = 28.

Ta chimg minh k = 29 thoa méan: Danh s6 cic diém tir 4, dén 4,. To doan A.A ’ bang mau
k=(i+j) (mod29).Céch to ndy dam bao khong c6 2 doan cing mau nao chung dinh.

Vay can it nhat 29 mau.

3)bat x=a-b20, y=b—-c20taco x+y=a—-c2>20.(Giast a=2b=>c).

Tir gia thiét: @’ +b° + ¢ —3abc > 4 ta cd %(a+b+c)[(a—b)2 +(b—c)2+(c—a)2}24.

Suy ra (a+b+c)[x2 +y2+(x+y)2}28.



Vi x2+y2+(x+y)2:2(x2+xy+y2)ﬁ2(x+y)2.
Suy ra 2(a+b+c)(x+y)228 nén a+b+c2= 5
(x+y)
Biéu thuc T duoc viét lai: T:(a+b+c)+\/§[x+y+(x+y)]:(a+b+c)+2\/§(x+y).
r>_ % 2+x/§(x+y)+\/5(x+y).
(x+)
Ap dung BDT AM-GM cho 3 s6 duong:

T23i/ 4 z-x/i(x+y)-x/5(x+y)=33/§:6.

xX+y

Dau "=" xay ra khi va chi khi (x+y)3 =2 vaa+b+c=

Gia tri nho nhét ciia T bang 6.

HET




