BO GIAO DUC VA PAO TAO KY THI TUYEN SINH

TRUONG PAI HOC VINH VAO LGP 10 TRUONG THPT CHUYEN
NAM HOQC 2026 - 2027
AU Mén thi: TOAN (Vong 2)

(Dé thi gém c6 01 trang) Danh cifo ch thi siuh'rhi vao chujpén‘ Todn, chuyén Tin
Thoi gian: 150 phiit (khéng ké thoi gian phdt dé)
Céu 1 (5,0 diém)
a) Tim tét cé chc cfip s6 thue (z; y) théaman =+ y = z° + 3* = z* + ¢*.

b) Gigi phuong trinh 2(z* — z +1)* + 3z* = 2(z” + o +1)* 4 3(z* + 1)%.

Chu 2 (3,0 diém)
a) Cho da thic P(z) =3 +az® +bz. Tim tit ca céc s nguyén a,b dé P(z) chia hét

cho 2027 véi moi s6 nguyén z.
b) Tim tAt ca céc sé nguyén tb p dé 1+ 27 + 37 12 sé chinh phuong.
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Céu 3 (2,0 diém). Xét 3 sb nguyén a, b, ¢ d6i mot khac nhau théa mén — + =+ - = ——
a b ¢ a+b+e

Tim gi4 tri nho nhét ciia biu thire P = (a —b)* + (6 — ¢)* + (c — o).
C4u 4 (7,0 diém). Cho tam gidc nhon ABC c¢6 cdc dudng cao AD, BE, CF ddng quy tai H. Piém
M di d6ng trén canh BC (M khéc B va C). Pudng tron ngoai tiép tam gidc CME cét AM tai
diém thit hai 1a N.

a) Chimg minh ring AM.AN = AB.AF.

b) Chimg minh ring HN vubng géc véi AM.

c) Ké MI, MJ l4n lugt 1a dudng kinh ciia dudng trdn ngoai tiép tam gidc BMF, CME. Pudng
thing di qua A va vudng géc v6i MH cét IJ tai S. Chimg minh ring S lu6n thujc mot duomg
thang c6 dinh khi M di dong trén canh BC.

Ciu 5 (3,0 diém). Nhén dip kj niém 60 nam ngdy thanh l3p trudng,
céc ban hoc sinh 16p 10 chuyén To4n - Tin cing nhau 1am mét logo
trang tri. Logo 1a mé hinh sé 60 dwgc gén dén led tai 12 vi tri 6 tron

ciing diy nbi nhu hinh bén.

a) Trén mo hinh sé 6, & mdi vj tri 6 tron dugc lip mot béng dén c¢6 mau duge chon ngéu nhién 12
mét trong ba mau xanh, d6 hodc vang. Tinh xdc sudt @ khong c6 hai béng dén ké nhau cing mau (hai
bong dén ké nhau 1 2 béng dd duge nbi véi nhau boi mot doan diy khong di qua béng dén khic).

b) Sau khi da gin xong 12 béng dén led gdm 3 béng mau xanh, 4 béng mau dé va 5 bong mau
vang vao 12 vj tri 6 tron trén mé hinh sb 60, céc ban hoc sinh cai dt chwong trinh d8i mau cho céc
béng dén. Chuong trinh d8i mau 12 m&i 14n chon 2 béng khic mau rdi cing duge dbi sang mau con
lai. Hoi cé lic ndo d6 cd 12 béng dén ciing mdt mau hay khong?

.......... s BRI it
- Thi sinh khong dwegc str dyng tai liéu.
- CBCT khong giai thich gi thém.
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BQ GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10 TRUONG THPT CHUYEN
TRUONG PAI HQC VINH NAM HQC 2026 — 2027
PE THI CHINH THUC Mbén thi: TOAN (Vong 2)

Danh cho cac thi sinh thi vao chuyén Toan, chuyén Tin

Thoi gian: 150 phit (khong ké thoi gian phat dé)

Cau 1. (5,0 diém)

a) Tim tat c4 céc cdp s thuc (x;y) théaman x+y=x"+y’ =x"+ )"

b) Gidi phuong trinh 2(x* —x+1) +3x> =2(x* +x+1) +3(x* +1) .
Cau 2. (3,0 diém)

a) Cho da thirc P(x)=x"""+ax’+bx. Tim tat ca céc s nguyén a, b d¢ P(x) chia hét cho
2027 véi moi s6 nguyén x.

b) Tim tét ca cac sé nguyén té p dé 1+2” +3” 1a sé chinh phuong.

Ciu 3. (2,0 diém) Xét 3 s6 nguyén a,b,c d6i mot khac nhau thoa man 1.1
a b ¢ a+b+c

Tim gi4 tri nho nhét ciia biéu thirc P = (a —b)2 + (b - 0)2 + (c - a)2 .
Céu 4. (7,0 diém) Cho tam giac nhon ABC c6 cac duong cao AD,BE,CF dong quy tai H . Piém
M di dong trén canh BC (M khac B va C). Puong tron ngoai tiép tam gidc CME cat AM tai
diém thtrhaila N .

a) Chirg minh rang AM - AN = AB- AF .

b) Chirg minh rang HN vudng goc vi AM .

¢) MI,MJ lan luot 13 duong kinh ctia dudng tron ngoai tiép tam giac BMF,CME . Pudng
thang di qua 4 va vudng géc véi MH cat IJ tai . Chung minh ring S ludén thudc mot duong
thang ¢ dinh khi M di dong trén canh BC .
Ciu 5. (3,0 diém) Nhan dip ky niém 60 nim ngay thanh 1ap trudng, cc ban hoc sinh 16p 10 chuyén
Toan — Tin cing nhau 1am mat logo trang tri. Logo 1a mé hinh sé 60 dugc gin dén led tai 12 vi tri 6

tron cting day néi nhu hinh bén.



a) Trén mo hinh b 6, & mbi vi tri 6 tron duoc lép mot bong dén c6 mau duoc chon ngau nhién
12 mot trong ba mau xanh, d6 hodc vang. Tinh x4c suit dé khong c6 hai bong dén ké nhau cung mau
(hai bong dén ké nhau 14 2 bong di duoc ndi voi nhau bai mot doan day khong di qua bong dén khac).

b) Sau khi d3 gén xong 12 bong dén led gdm 3 bong mau xanh, 4 bong mau d6 va 5 béng mau
vang vao 12 vi tri 0 tron trén md hinh sb 60, cac ban hoc sinh cai dat chuong trinh ddi mau cho cac
bong dén. Chuong trinh d6i mau 1a mdi 1an chon 2 bong khac mau rdi cing duoc dbi sang mau con
lai. Héi c6 Iuc nao d6 ca 12 bong dén cung mot mau hay khong?

HET

Can bo coi thi khong giai thich gi thém.



BOQ GIAO DUC VA PAO TAO Pap 4n va huéng din giai

TRUONG PAIHQC VINH  KY THI TUYEN SINH VAO LOP 10 TRUONG THPT CHUYEN
PE THI CHINH THUC NAM HQC 2026 — 2027

Moén thi: TOAN (Vong 2)

Danh cho cac thi sinh thi vao chuyén Toan, chuyén Tin
Thoi gian: 150 phut (khong ké thoi gian phat dé)
Cau 1. (5,0 diém)

a) Tim tat ca céc cdp s thuc (x;y) théaman x+y=x"+y” =x*+"
b) Gidi phuong trinh 2(x* —x+1) +3x> =2(x* +x+1) +3(x* +1) .
Huéng din giai
a) Pat s =x+y, p=xy.Khid6 dé bai twong duong voi:

s=s —Zp:(s2 —2p)2—2p2

2

s ox . s =
Khi d6 thi rd rang c6 p =

, luc do thi ta co:

—V6i s=0 thi p=0,khidé x+y=xy=0suyra x=y=0.
—Vo6i s=—1 thi p=1,khid6 x+y=-1,xy=1. Theo dinh ly Victe thi x,y la nghi¢m ctia phuong
trinh #* +¢+1= 0. Nhung phuong trinh nay 1 rang vo nghiém do A=1"-4=-3<0.
~V6i s=1thi p=0,khidé x+y=1Lxy=0 suyra (x,y)e{(O,l);(l,O)}.
—Véi s=2 thi p=1,khiddé x+y=2,xy=1.Lacdd x,y la nghiém ctia phuong trinh
£ =2t+1=0
(t-1)" =0
t=1.
Khidé x=y=1.

Vay, céc cap (x;y) thoa man bai toan la: (x;y)e{(O;O) (0;1);(1;0); (1;1)}.



b) 2(x* —x+1) 432> =2( 4 x 1) +3(x* +1)

2

2(x4 —2x° +3x° —2x+1)+3x2 =2(x4 +2x° +3x2 +2x+1)+3(x4 +2x° +1)
2(4x3 +4x)+3(x2 +1) —3x*=0

3(+? +1)2 +8x(x +1) =327 =0

[3(x2 +1)—x}[(x2 +1)+3x}=0
3x*—=x+3=0 hodc x*+3x+1=0

Nhan xét rang phuong trinh dau tién v6 nghiém do A =1-4-3% = -35<0, con phuong trinh thit hai

34432 -4 3+45
2 2

co 2 nghiémla x , =

Do d6 tap nghiém cta phuong trinh 1a: § = { 5

3+5 -3-+5
S .

Cau 2. (3,0 diém)
a) Cho da thitc P(x)=x""+ax’ +bx. Tim tat ca cac s6 nguyén a, b d& P(x) chia hét cho
2027 véi moi sd nguyén x .
b) Tim tit ca cac s nguyén té p dé 1+27 +3” 1a s6 chinh phuong.
Huéng din giai
a) Chu y 2027 14 s6 nguyén td.
Diéu kign cdn: Ta chimg minh ring véi a=0 (mod2027) va b=-1 (mod2027) thi P(x)i2027

voimoi x € Z.

~Néu x=0 (mod2027) thi P(x)=x"""+ax’+bx=0 (mod2027).
—Néu x#0 (mod 2027) thi theo dinh 1i Fermat nhd, ta co6:

¥ =1 (mod2027)= x**" =x (mod2027).
Do vdy: P(x)=x"*+ax’ +bx=x+bx=0 (mod2027) (do b=-1).

Ca hai truong hop déu cho ta diéu phai ching minh.

Diéu ki¢n dii: Ta ching minh ring néu P(x)=0 (mod2027) véi moi xeZ thi
a=0 (mod2027) va b=-1 (mod2027).

~C6 P(1)=0 (mod2027) suyra l+a+b=0 (mod2027) (1).

~C6 P(2)=0 (mod2027) suyra 27 +32a+2b=2+32a+2b=0 (mod2027) (2).

T (1) va(2)tasuyra 30a=0 (mod2027) nén a=0 (mod2027).



Tir day thay vao (1) ta co ngay b=—1 (mod2027).
Véy: a=0 (mod2027) va b=-1 (mod2027).
b) Thir truc tiép p =2.3 ta chon dugc p =3 thoa man (1+2° +3° =36=6%).
Xét p>3.Do p lasdnguyéntdI6nhon3nén p=15 (mod6).Laicé 3" =0 (mod9).
Ta c¢6 nhan xét quen thudc sau: Mot s6 chinh phuong khi chia cho 9 c6 s6dul1a0,1,4,7.
~Néu p=1 (mod6) thi p=6k+1.
Do d6o nén 27 =21 =64".2=1"-2=2 (mod9).
Turdétasuyra 1+2° +3” =1+2+0=3 (mod9) nén 1+2” +3” khong 14 s6 chinh phuong.
~Néu p=5 (mod6). Tuong ty ta c6 29 =2 =64*-32=1-5=5 (mod9).
Suyra 1+27+37 =1+5+0=6 (mod9) nén 1+2” +3” khong la so chinh phuong.
Vay: p=3.
1 1

) . . 11
Cau 3. (2,0 diem) Xét 3 so nguyén a,b,c doi mot khac nhau théa man —+ —+—= .
a b ¢ a+b+c

Tim gi4 tri nho nhét ciia biéu thirc P = (a —b)2 + (b - 0)2 + (c - a)2 .
Huwéng din giai
Piéu kién dé bai trong duong véi:
ab+bc+ca 1
abc a+b+c

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

(a+b)(b+c)(c+a)=0

Do bai toan co tinh ddi ximg, ta c6 thé gia sir a+b =0 hay a =—b. Vi a,b,c d6i mot phan biét nén

taco a#0,cza,c#—a.

Do a0 nén |a|>1.

Tacé: P=(a—b) +(b—c) +(c—a) =(2a) +(~a—c) +(c—a)’
:4a2+(a+c)2+(c—a)2:6a2+202:2(3a2+cz).

Dé P nho nhét thi 3a® + ¢ phai nho nhét. Véi |a|>1 tacé 3a” +c* 23+,

Néu |a|=1 thi ¢#0,%1,dod6 [c[>2 va ¢* > 4.

Suyra 3a’+c¢*>3+4=7 hay P>14.

Dau bang xay rakhi a=1,b=—-1,c=2.



o 1 l_l_ 1 . 2 (1 A\ e _
Th:?1tva_1y1+_—1+5_2_1_1+2 va P=(1+1) +(-1-2) +(2-1) =4+9+1=14.

Vay P =14 dat dugc khi ching han (a,b,c)=(1,-12).

min

Cau 4. (7,0 diém) Cho tam giac nhon ABC c¢6 cac dudng cao AD,BE,CF ddng quy tai H . Diém

M di dong trén canh BC (M khac B va C). Puong tron ngoai tiép tam gidc CME cat AM tai

diém thirhaila N .
a) Ching minh rang AM - AN = AB- AF .
b) Chting minh raing HN vudng goc voi AM .

¢) MI,MJ lan lugt 1a duong kinh cia duong tron ngoai tiép tam giac BMF,CME . Puong

thang di qua 4 va vudng goc v6i MH céat IJ tai S.Chtng minh rang S ludon thudc mot dudng

th:fmg cb dinh khi M di dong trén canh BC.

Huwéng din giai

a) Xét AAEN va AAMC cé:

ANE = ACM (cung chin cung EM ) va MAC 1a goc chung.
Do d6 AUEN » AAMC (g.g). Suyra AE-AC =AM - AN (1)
Xét AAFC va AAEB cb:

AEB = AFC =90° va BAC 1a goc chung.
Do d6 AAFC > AAEB (g.g). Suyra AE-AC = AB- AF
Tu (1) va (2) suyra AM - AN = AB- AF .

b) Do AAFH « AADB (g.g) suyra AD-AH = AB- AF = AM - AN hay j—;[:i—]\g

Lai c6 goc HAN chung nén AAHN « AAMD (c.g.c). Suy ra ANH = ADM =90°.

Vay HN L AM .
¢)Do HN L MN , IN L MN nén I,H,N thang hang.



Twong tw ¢6 J,H, N thing hang. Suyra /,H,N,J thing hang.

Xét AAMS c6: SN 1a duodng cao ing voi dinh S .

Lai co6: H latryc tam AAMS suyra MS | AH .

Mit khac AD 1 BC suyra AH LMD, tir d6 dan t6i M,S,D thing hang

Do d6 S € BC ¢ dinh.

Ciu 5. (3,0 diém) Nhan dip ky niém 60 nim ngay thanh 1ap truong, cac ban hoc sinh 16p 10 chuyén
Toan — Tin cing nhau 1am mét logo trang tri. Logo 1a mé hinh sé 60 dugc gin dén led tai 12 vi tri 6

tron ctng day ndi nhu hinh bén.

a) Trén mo hinh s6 6, & mdi vi tri 6 tron dugc lap mot bong dén cd6 mau duoc chon ngiu nhién
13 mot trong ba mau xanh, d6 hodc vang. Tinh xac suit dé khong c6 hai bong dén ké nhau cting mau
(hai bong dén ké nhau 14 2 bong da duoc ndi véi nhau bi mot doan day khong di qua bong dén khac).

b) Sau khi da gin xong 12 bong dén led gdm 3 bong mau xanh, 4 bong mau d6 va 5 bong mau
vang vao 12 vi tri 6 tron trén mé hinh s6 60, cac ban hoc sinh cai dit chuwong trinh d6i méau cho cac
bong dén. Churong trinh d6i méau 1a mdi lan chon 2 bong khac mau rdi cing duge doi sang mau con
lai. Hoi ¢6 luc nao do ca 12 bong den cung mot mau hay khong?

Huéng din giai

a)
1 2
3 1
5 6

Dénh s6 cac dén tir | dén 6.

Chon 1 mau bat ki cho dén s6 3 — ¢6 3 cach chon.

Khi d6, dén s6 1 ¢6 2 cach chon, dén s6 2 ¢6 2 cach chon.

Luc nay:

— Néu dén s6 4 va 5 cting mau: ¢6 2 truong hop, dén sé 6 c6 thé c6 2 mau.

— Néu dén s6 4 va 5 khac mau: dén s6 6 chi co thé ¢6 1 mau con lai, c6 2 trudng hop.

Co tat ca 2-2-3-(2-2+2) =72 cach dé 2 bong ké nhau khong cing mau.



Lai c6: khong gian mau |Q| =3°=729.

X4c suat 1a P=7—2:§.
729 81

b) Mdi 1an d6i mau 2 bong khac mau thanh mau con lai.
Khoéng mét tinh téng quat, gia st 2 bong mau xanh va do d6i thanh vang. Khi d6 hiéu giita sé bong
ctia 2 mau bét ki ludn khong d6i s du khi chia cho 3.
That vay, goi x,y,z 1a s6 bong dén xanh, do, vang ¢ 1 luot bat ki. Sau khi d6i mau, sé bong theo
mau lan lwot1a x—1,y—1,z+2.
Va:
(x—l)—(y—l) =x—y (mod3)
(y—l)—(z+2)sy—z—3sy—z (m0d3)
(z+2)—(x—1)sz—x+3 =z—-Xx (m0d3)
Do vy, hiéu giita s6 bong dén xanh va d6 ludn giit nguyén sé du khi chia cho 3. Ban dau x =3,y =4
suy ra x—y =—1, khong chia hét cho 3.
Néu c6 lic 12 bong ciing mau thi hiéu giita s6 bong dén xanh va d6 sé 1a 12,12 hodc 0, déu chia
hét cho 3 (mau thuin).
Vay khong thé xay ra truong hop ca 12 bong dén cing mot mau.
HET




