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

THANH PHO HAI PHONG NAM HOQC: 2026 - 2027
- Mén thi: TOAN CHUYEN
PE CHINH THUC Ngay thi: 02/6/2026

Thai gian lam bai: 150 phit, khng ké thoi gian giao dé
(Dé thi gom: 02 trang)

Ciu 1. (2,0 diém)

1. Mt thi dyng céc qua béng ciing kich thude, cling khéi lugng, ddng chét; trong d6 6 3 qua
méu xanh, 3 qui mau d6, 4 qua méau vang; céc qua béng cling mau thi khéc nhau. Liy ngdu nhién
ddng thoi 4 qua béng tir tiii d6. Tinh xéc sudt dé 4 qua bong dwgc ldy ra c6 ding 2 mau.

2. & mdt cira hang chuyén kinh doanh sin phdm A, mdi kilogram sén phdm A c6 gid nhap
vé 13 120 nghin déng va gia ban ra niém yét 1a 200 nghin déng. Tai thoi diém hién nay, mdi
ngdy cira hiang dang bén duge 240 kg san phim A. Dé ting sb lrgng san phém bén ra, chu cira
hang muén chay chuong trinh khuyén mai giam gi4 bén. Biét ring néu gidm mdi 1% cla gié
ban niém yét ban ddu thi khéi lrgng hing bin dugc ting thém 20 kg. Héi chii cira hang dé cén
giam gi4 bao nhiéu phin triim ciia gid ban niém yét ban diu dé thu dugc lgi nhuan Iém nhit trong

mot ngay?
Ciu 2. (2,0 diém)

X’ +2y" +2x—-8y-3=0
X +4y* —2xy +6x—18y+9=0

2. Cho da thic P(x)=x"+a’ +bx’ +ex+d véi a, b,c,deR . Biét ring P(1)=1,
P(2)=4, P(3)=9. Tinh gia trj ciia biéu thic § = P(4)+ P(0).
Cau 3. (3,0 diém)

Cho nira dudmg tron (O), duéng kinh AB . Goi C 12 diém cb dinh thudc doan thing OB
(C khac O va B). Puémg thing d vudng goc véi 4B tai diém C cit nira duémg tron (O) tai
diém M . Trén cung nhd MB ldy diém N bétky (N khac M va B),tia AN cét duong thing
d tai diém F, tia BN cét dudmg thing d tai diém E. Dudng thing AE cit nira dudng tron
(O) tai diém D (D khic 4).

1. Chimg minh EN - AB = EA- ND.

2. Chimg minh F 1a tim dudmg tron ndi tiép tam gidc CDN.

3. Goi 7 la tim dudng tron ngoai tiép tam gidgc AEF . Chimg minh ring diém / luén nim
trén mét dudmg thing cé dinh khi diém N thay déi.
Ciu 4. (1,0 diém)

Cho a, b, ¢ 1a ba sé thyc duong théa mén diéu kién ab+bc+ca = abe. Tim gia trj I6n

. 2 O ) OO |
nhét cla biéu thitc: P = ( ) J ( J —:(- —).
RPTLIR \I c ab be \a bc b+ca

1. Giai hé phuong trinh: {




Ciu 5. (2,0 diém)
1. Cho x,y,z 1A cic s nguyén duong théa min x-y ld sd nguyén t6 va

3z' = xy + yz + zx. Chimg minh ring 8z +1 1 s chinh phuong.
2.Chotép hop X ={1;v2;\/3 ;...;J2027} . Chimg minh ring trong 92 sé khéc nhau bét ky

duge ldy ra tir tip hop X ludn tdn tai hai sé x va y sao cho |x-y|<%.

HET -
(Thi sinh khéng dugc sir dyng tai liéu. Can b coi thi khéng gidi thich gi thém)




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

THANH PHO HAI PHONG Niim hoc 2026 - 2027
Moén thi: TOAN CHUYEN
PE CHINH THUC Thoi gian lam bai: 150 phit, khéng ké thoi gian giao dé

(Dé thi gom: 02 trang)
Cau 1. (2,0 diém)

1. Mot tai dung cic qua bong cung kich thude, cing khdi lwong, dong chét; trong d6 c¢6 3 qua
mau xanh, 3 qua mau d6, 4 qua mau vang; cac qua bong cung mau thi khac nhau. Ly ngiu nhién
ddng thoi 4 qua bong tir tai d6. Tinh x4c sudt dé 4 qua bong duoc 1dy ra c6 dung 2 mau.

2. O mot cira hang chuyén kinh doanh san phdm A, mdi kilogram san phdm A c6 gid nhap vé
1a 120 nghin déng va gia ban ra niém yét 1a 200 nghin dong. Tai thoi diém hién nay, mdi ngay cira
hang dang ban dugc 240 kg san pham A. Pé ting sé lugng san phdm ban ra, cha cira hang mudn chay
chwong trinh khuyén mai giam gi4 ban. Biét ring néu giam mdi 1% ciia gia ban niém yét ban dau thi
khéi lwong hang ban dugc ting thém 20 kg. Hoi chi cira hang d6 can giam gia bao nhiéu phan trim
clia gia ban niém yét ban dau dé thu duoc loi nhuan 16n nhat trong mot ngay?

Cau 2. (2,0 diém)
x*+2y*+2x-8y-3=0

1. Giai h¢ phuong trinh .
x*+4y° —2xy+6x—18y+9=0

2. Cho da thuc P(x)=x'+ax’+bx’+cx+d véi ab,c,deR. Biét ring P(1)=1,
P(2)=4,P(3)=9. Tinh gi4 tri cia biéu thic S =P(4)+P(0).
Céau 3. (3,0 diém)

Cho nira dudng tron (O), dudng kinh AB. Goi C 1a diém c6 dinh thudc doan thang OB (C
khic O va B). Duong thing d vudng goc véi AB tai diém C cit nira dudng tron (O) tai diem M.
Trén cung nho MB lay diém N batky (N khac M va B),tia AN cat duong thing d tai diém F,
tia BN cét duong thang d tai diém E . Dudng thing AE cét nira dudng tron (O) tai diém D (D

khac 4).

1. Ching minh EN - AB = EA- ND.

2. Chimg minh F 1a tim duong tron ndi tiép tam giac CDN .

3. Goi I 1a tam dudng tron ngoai tiép tam gidc AEF . Ching minh diém / ludn nam trén mot
duong thang cb dinh khi diém N thay doi.
Cau 4. (1,0 diém)



Cho a,b,c 14 ba s6 thyc dwong thoa mén diéu kién ab + bc + ac = abe . Tim gié tri 1on nhét ctia

bidu thie P= [ Lo L) [ (Lo Ll L)
ab \¢ ab be \a be ac \b ac

Cau 5. (2,0 diém)

1. Cho x, v,z 1a cac s6 nguyén duong thoa man x— y 13 sé nguyén t6 va 3z° = xy+ yz +zx .

Chimg minh rang 8z +1 14 s6 chinh phuong.

: T . 1
duoc lay ra tur tap hop X ludn ton tai hai s6 x va y sao cho |x - y| < 5

HET

(Thi sinh khong dwoc sur dung tai liéu. Can b coi thi khong giai thich gi thém)



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

THANH PHO HAI PHONG Niim hoc 2026 - 2027
Moén thi: TOAN CHUYEN
PE CHINH THUC Thoi gian lam bai: 150 phit, khéng ké thoi gian giao dé

(Dé thi gom: 02 trang)
Cau 1. (2,0 diém)

1. Mot tai dung cic qua bong cung kich thude, cing khdi lwong, dong chét; trong d6 c¢6 3 qua
mau xanh, 3 qua mau d6, 4 qua mau vang; cac qua bong cung mau thi khac nhau. Ly ngiu nhién
ddng thoi 4 qua bong tir tai d6. Tinh x4c sudt dé 4 qua bong duoc 1dy ra c6 dung 2 mau.

2. O mot cira hang chuyén kinh doanh san phdm A, mdi kilogram san phdm A c6 gid nhap vé
1a 120 nghin déng va gia ban ra niém yét 1a 200 nghin dong. Tai thoi diém hién nay, mdi ngay cira
hang dang ban dugc 240 kg san pham A. Pé ting sé lugng san phdm ban ra, cha cira hang mudn chay
chwong trinh khuyén mai giam gi4 ban. Biét ring néu giam mdi 1% ciia gia ban niém yét ban dau thi
khéi lwong hang ban dugc ting thém 20 kg. Hoi chi cira hang d6 can giam gia bao nhiéu phan trim
clia gia ban niém yét ban dau dé thu duoc loi nhuan 16n nhat trong mot ngay?

Huéng din giai

1. Tong s6 qua bong trong thi 1 3+3+4 =10 (qua).

S6 cach chon ra 4 qua bong tir 10 qua béng 1a n(Q)=C;) =210 (c4ch)

Goi bién c¢b E: “4 qua bong 13y ra co diing 2 mau”. Céac trudng hop c6 thé xay ra la:

THI: 4 qua bong dugc 13y ra c6 ding hai mau xanh va do.

S6 cach chon 4 qua bong tir nhom 6 qua (xanh va do) 1a C; =15 cach.

Do s6 luong bong mdi mau xanh do chi co tdi da 1a 3 qua nén khong xay ra truong hop ca 4 qua cliing
mdt mau.

Vay s6 cach chon diing 2 qua méau xanh va d6 1a 15 cach.

TH2: 4 qua bong 13y ra c¢6 dang hai mau xanh va vang.

S6 cach chon 4 qua bong tir nhom 7 qua (xanh va vang) 1a C; =35 céch.

Trong cac cach chon nay, c6 trudng hop ca 4 qua dugc chon déu c6 mau vang (vi ¢6 4 qua boéng mau
vang), sd cach chon nay 13 1 cach va khong co trudng hop ca 4 qua mau xanh.

Vay s6 cach chon diing 2 mau xanh va vang la: 35—1=234 (cach)

Vay sb cach chon dang 2 mau xanh va vang 1a 34 cach.

TH3: 4 qua bong 13y ra c6 dung hai mau do va vang.

Tuong tu truong hop 2, sd cach chon dung hai mau do va vang 1a: 35—1=34 (céach).

Téng s6 két qua thuén lgi cho bién ¢ E 1a: n(E)=15+34+34=83 (cach)



X4c suat dé 4 qua bong léy ra ¢4 dung hai mau la; P(E) = négg - 28_130 ‘
n

2. Goi x% la ti 1¢ phan trim giam gia ban so v6i gid niém yét ban dau (x> 0).
Gia ban niém yét ban dau 1a 200 nghin dong/ kg.
Khi giam x% gia ban cta 1 kg san pham A 1a: 200—200- ﬁ =200—2x (nghin ddng)
Khéi lwong san pham ban ra tuong Gng trong mot ngdy ting thém 20x kg. do d6, tong khdi luong
san pham ban ra trong mot ngay 1a: 240+ 20x (kg).
Loi nhuén thu dugc trén mdi kilogram san phdm bén ra 1a: (200—2x)—120=80-2x (nghin dong).

Pé viéc kinh doanh c6 14i thi ta phai c6 80—2x >0 hay x <40.
Téng loi nhuan thu dugc trong mot ngay 1a:

L(x)=(80-2x)(240+20x)=40(40—x)(12+x) (nghin dong)

Ta c6: (40—x)(12+x)s{MO_XH(IZ”)}2 =(%}2 ~676.

2
Do d6, L(x)<40-676=27 040 (nghin dong)
Ding thirc xay ra khi va chi khi (40— x)=(12+x) suy ra x =14 (thoa man).

Vay dé thu dugc lgi nhuan 16n nhat trong mot ngdy, chu cira hang can giam gia 14% so vé6i gia ban
niém yét ban dau.

Céu 2. (2,0 diém)

re A . x2+2y2+2x—8y—3:0
1. Giai hé phuong trinh .
x> +4y° —2xy+6x—18y+9=0
2. Cho da thuc P(x)=x'+ax’+bx’+cx+d voi a,b,c,deR. Biét ring P(1)=1,
P(2)=4,P(3)=9. Tinh gi4 tri cta biéu thirc S =P(4)+P(0).
Huwéng din giai

X’ +2y*+2x-8y-3=0 (1)
1. Ta co: .
x*+4y’ —2xy+6x-18y+9=0 (2)

Lay vé theo vé phuong trinh (2) trir di phwong trinh (1) cta hé dugc:
2y" —2xy+4x—-10x+12=0

P =5y+6-—xy+2x=0

(r=3)(y-2)-x(r-2)=0

(y—2)(y—3—x):O.



Suyra y=2 hodc x=y-3.
TH1: Néu y =2 thay vao phuong trinh (1) dugc x*> +2x—11=0.
Gidi duge x=-1+2+/3 .
TH2: Néu x = y—3 thi thay vao phuong trinh (1) co:
(y=3) +2y*+2(y-3)-8y-3=0
3 =12y =0,dodd y=0 hoic y=4.
Véi y=0 thi x=3.
Véi y=4 thi x=1.
Vay hé phuong trinh da cho c6 tap nghiém la:
§={(1 4); (=35 0); (~1+23; 2); (-1-243; 2
b) Xét O(x)=P(x)—x* thi O(x) ciing la da thuc bac 4.
Taco: O(1)=0(2)=0(3)=0, do d6 da thirc O(x) nhan 1, 2, 3, 1am nghiém.
Pa thtic bac 4 nay duoc viét dudi dang:
0(x) = (x—1)(x-2)(x-3)(x~F) <keR>
Suy ra P(x) = (x=1)(x=2) (x=3)(x—k)+x
P(4)=(4-1)(4-2)(4-3)
P(0)=(0-1)(0-2)(0-3

Tur déy, ta co: S=P(4)+P(0)=

(4—k)+4*=6(4—k)+16=40—6k
(0-k)+0° =6k
(40— 6k)+ 6k =40.
Vay S = 40.
Céau 3. (3,0 diém)
Cho nira dudng tron (O), dudng kinh AB. Goi C 1a diém c6 dinh thudc doan thdng OB (C

khic O va B). Duong thing d vudng goc véi AB tai diém C cit nira dudng tron (O) tai diem M.

Trén cung nho MB lay diém N batky (N khac M va B),tia AN cat duong thing d tai diém F,
tia BN cét duong thang d tai diém E . Dudng thing AE cét nira dudng tron (O) tai diém D (D
khac 4).

1. Ching minh EN - AB = EA- ND.

2. Chimg minh F 1a tim duong tron ndi tiép tam giac CDN .

3. Goi I 1a tim duong tron ngoai tiép tam giac AEF . Chimg minh diém 7/ ludn nam trén mot
duong thing cb dinh khi diém N thay doi.

Huéng din giai



I D

M

B

A \ s O C [

EN EA
a) Ta co: AENA~» AEDB (g.g)suyra — = —.
) (g.8) suy 70" EB
Suyra EN-EB=ED-EA, suy ra AEND » AEAB (c.g.c) do d6 %:%

b) Tacé FDAC la tir giac ndi tiép va CFNB 1a tt giac noi tiép, ADNC nbi tiép suy ra:

FCD = DAN = NBD = FCN dan dén: CF 14 phén giac goc DCN .

Tuong tu, NF 1a phan giac goc DNC .

Vay tacod F 1a tam duong tron ndi tiép tam giac DCN .

¢) Taco (AEF) di qua mot diém cb dinh 1a 4. Viy ta can chi ra (4EF) di qua diém c6 dinh
th hai la § khac A4 khi @6 I thudc trung truc AS ¢d dinh. Cho N vao hai vi tri khac nhau thi ta
tim duoc (AEF) di qua diém c6 dinh thugc BC khac BC khac 4.

Goi (AEF) cit BC tai S khéc 4. Taco: FSC=FEA=FBA suyra FS=FB.

Suyra S d6ixtng B qua C suyra S cb dinh.
Vay ta co I thudc trung truc SA cb dinh.
Cau 4. (1,0 diém)

Cho a,b,c laba $b thuc duong thoa man diéu kién ab+bc+ac = abc . Tim gié tri 16n nhét cta

bidu thie P= [ Lo L) [ Lo Ll L)
ab \¢ ab be \a be ac \b ac

Huwéng din giai

1 1 1
bat —=x; —=y; —=z thi x+y+z=1.
a b c

KhidéPzJ i +J Yz +J RGN
z+zy z+yz y+zx




Ta co: woo_|x vy A x ¥
' (x+z)(y+z) x+z y+z 2\x+z y+z

Tuong tu cong laitacd P<—.

(98]

Vay gia tri 16n nhit cia P==, ddu “="xayrakhi a=b=c=3.

W N

Cau 5. (2,0 diém)
1. Cho x,y,z 1a cac sb6 nguyén duong thoa man x—y 1a s6 nguyén t6 va 3z> =xy+ yz+zx.

Chtrng minh rang 8z +1 1a s6 chinh phuong.

dugc 1y ra tir tap hop X 1udn ton tai hai s6 x va y sao cho |x — y| < % .
Huéng din giai
1.DPit x,—y = p, voi p 1a sd nguyén té (pZZ). Trdosuyra x=y+p.
Thay x = y+ p vao dang thirc da cho ciia d& bai:
3z? :(y+p)y+yz+z(y+p)
322 =y’ + py+2yz+ pz
y° +(22+p)y+(pz—3zz):0
Coi day la phuong trinh bac hai 4n y tham sé p, z.
Vi y 1a sd nguyén duong nén biét thtc A cta phuong trinh bac hai theo y phai 1a mot sé chinh
phuong. Taco: A= (22—|-p)2 —4(pz—3zz) =16z"+p°.
Dat 162° + p* =k* v6i ke Z" (k> 4z)
k*—16z* = p* suyra (k—4z)(k+4z)=p’
Vi p 13 s6 nguyén t6 nén cac udc nguyén duong ciua p chicothéla 1, p, p°.

k—4z=1

Pong thoi do z>0 suyra k—4z <k +4z. Do d6, ta co hé phuong trinh sau: {k 4 -
+4z=p

Lay phuong trinh thir hai triwf di phwong trinh thir nhat vé theo vé, ta thu dugc:
(k+4z)—(k—4z) =p° -1
8z=p° -1

8z+1=p°.



Vi p 14 s6 nguyén t6 nén hién nhién p 1a mot s nguyén duong, do d6 8z+1= p? 1a mot s6 chinh
phuong (dpcm).
2. Déy 45<+/2027 <45,5. Hon thé nita 1< x < 45,5 véimoi xeR.
Ta chia [1; 45,5) thanh 89 tap
L=[15); I,=[152); I,=[2;2,5);cccmemes ; Iy, =[45; 45,5).
Khi 14y ra 92 s6 tir s X, vi c6 89 tap nén c6 it nhat hai s6 cting thudc vao 1 tap.

Gid st x va y cung thudc vao tap /, ndo do véi t e {1,2,...,98} .

1
Vi x va y cung thudc /, nén |x—y| <5, dpem.



