‘ __ DUTHAO CAU TRUC
DE THI VAO LOP 10 THPT CHUYEN HUNG VUONG
NAM HOQC 2025 - 2026

MON: TOAN (Danh cho thi sinh thi chuyén Toan)
Thoi gian lam bai: 150 phut.

Cau 1. (2,0 diém) Bao gém hai trong cac ndi dung sau:
- Bai toan vé chimg minh dang thirc, dang thirc c6 diéu kién;
- Bai toan vé tinh gi4 tri cac biéu thirc;
- Bai toan lién quan da thirc mot bién;
- Ham s va do thi.
Cau 2. (2,0 diém) Bao gdom hai trong cac ndi dung sau:
- Bai todn vé phuong trinh nghiém nguyén;
- Bai toan s6 chinh phuong;
- Bai toan vé chia hét trén tap hop sd nguyén;
- Bai toan s6 nguyén to - hop s;
- Bai toan lién quan dén phan nguyén.
Cau 3. (2,0 diém) Bao gdm hai trong cac ndi dung sau:
- Phuong trinh bac hai va dinh ly Vi-et;
- Phuong trinh béc cao;
- Phuong trinh vo ty;
- H¢ phuong trinh.
Cau 4. (3,0 diém) Bao gém ba trong cac noi dung sau:
- Chung minh déc tinh hinh hoc;
- Chiing minh diém c¢b dinh hodc duong ¢ dinh hodc dai luong khong doi;
- Chitng minh thang hang, dong quy;
- Tim cuc tr1 hinh hoc.
Cau 5. (1,0 diém) Bao gom mot trong cac ndi dung sau:
- Chimg minh bat dang thirc;
- Gia tri 16n nhat, gia tri nho nhat caa biéu thirc dai so.
- T6 hop.



Lwu y: Nhiing noi dung dwoc phép sw dung (khong phdi chirng minh):
+) S6 hoc: Pinh 1y Fermat; dinh Iy Wilson; cac tinh chat vé dong du thic.

+) Pai s6: Bt dang thic Cauchy; bat dang thirc Cauchy-Schwarz; dinh 1y Bezout;
nguyén 1y Dirichlet; nguyén 1y bu trir; nguyén ly cuc han.

+) Hinh hoc: Dinh Iy Menelaus; dinh 1y Ceva; dinh 1y Ptolemy.



SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10
PHU THOQ TRUNG HQC PHO THONG CHUYEN HUNG VUONG
- NAM HQC 2025 - 2026
Mobn: Toan
(Danh cho thi sinh thi chuyén Toan)
Thoi gian 1am bai: 150 phut, khong ké thoi gian giao dé
Pé thi c6 01 trang

PE THAM KHAO

Céu 1. (2,0 diém)

3.,,2
a) Cho séa:\/3+\/5+2\/§ +\/3—\/5+2\/§. Tinh gid trj ctia biéu thac T _a71a 8a+4.

a®-3’+17

b) Tim diém cé dinh ma duong thang (d ):y =(2m —3)x +3m —1 luén di qua véi moi m.
Cau 2. (2,0 diém)
Y . o1 2 1
a) Tim cac so nguyén x,y thoamdn —— ———=—.
x-1 y+2 3
b) Cho s6 nguyén duong n va sé nguyén té p théa man p >n +1. Biét ring (-1)" .(p—n -1)!-1
chia hét cho p. Chang minh rang N +n! ciing chia hét cho p.

Céau 3. (2,0 diém)
a) Tim m dé phuong trinh X° —(m +2)X +2m =0 c6 hai nghi¢gm phan bigt X, X, sao cho

X2 +(m+2)x, =12,

x* +y* +1=25y" —2x*

b) Giai hé phuong trinh .
X>+y*+1=y (18 —x2)

Cu 4. (3,0 diém) Cho tam giac ABC nhon néi tiép dudng tron (O;R) c6 day BC c6 dinh. Hai dudng cao
BE,CF cit nhau tai H. Goi M,N theo thi tu 13 hinh chiéu vudng goc cia H trén cac dudng phan giéc
trong va dudng phan giac ngoai tai dinh A cua tam giac ABC. Cac tiép tuyén cua (O;R) tai B,C cat nhau
tai P, AP cit (O;R) 6 Q khac A.

a) Ching minh raing MN 14 trung truc cua EF.

b) Chirng minh rang cac duong thing AP ,MN ,EF ddng quy.

¢) Chirng minh ring khi A thay déi trén cung lén BC thi dwong thing MN  luén di qua mot diém cb
dinh.

Cau 5. (1,0 diém) Cho bang hinh vuéng kich thuéc 7x 7. Trén mdi hinh vudng don vi cua bang, ngudi ta viét
mot s thuc khac O thoa méan dong thoi hai didu kién sau déy:

i) Tich cac sé trén mdi hinh vudng 4 x4 bang tich cac sb trén mdi hinh vudng 3x 3.
ii) Tong tat ca cac sé trén hinh vudng kich thugc 7x 7 bang 2025.

Chuang minh rang ton tai mot cach viét thoa man yéu ciu bai toan.
Hét

Can bg coi thi khong gidi thich gi thém.



SO GIAO DUC VA PAO TAO HUONG DAN CHAM MON TOAN

PHU THQ PE THI TS VAO LOP 10 THPT CHUYEN
NAM HOC 2025 — 2026
PE THAM KHAO (Danh cho thi sinh thi chuyén toan)

(HDC c0: 05 trang)

Luwu y khi chim bai

- Hu6ng dan cham thi duéi ddy dua vao 101 giai so luge ciia mot cach. Khi chim thi, giam khao can
bam sat y€u cau trinh bay 101 gidi day du, chi tiet, hop logic va co thé chia nho dén 0,25 diém.

- Thi sinh lam bai theo cach khac v6i hudéng dan chAm ma diang thi t6 chim can thng nhit cho diém
tuong tng véi thang diém cua huéng dan cham.

- biém bai thi 1a tong di€m céac cau khong lam tron so.

Noi dung trinh bay Piém

Cau 1. (2,0 diém)

3 2
2) Cho 56 & = y/3+/5+ 243 +y/3— B+ 243. Tinh gi4 trj cita biéu thire T = &2 —B+4

a®-3a’+17
b) Tim diém c6 dinh ma dwong thang (d):y =(2m —3)x +3m —1 luén di qua v&i moi m. 20
: : Sya?- 1,0
) Cho 56 a = 43+ Y5+ 293 + y/3— 5+ 2/3. Tinh gié trj cba bidu thic T =2 a3a28a1+74'
a’ -3+
Ta co 0,25

a2 :3+M+3-W+2J<3+M)(3—m)
a?=6+2,[9-(5+243) at =6+2/4-28 =a?=6+2,[(V3-1) =6+2(\3-1)

2

oa’ :4+2J§:<J§+1) =a=+3+1(a >0):>(a—1)2 =3<a’-2a-2=0 0,25

3ia%— a(a’-2a-2)+3(a*-2a-2)+10 0,25
Mitkhae T =2 18 “8a+4_ ( : ) (2 )

a’-3’+17 a(a’-2a-2)-(a®-2a-2)+15
Vi a2—2a—2:0nénT:M:g. 0.25

0+0+15 3
b) Tim diém cd dinh ma duong thang (d):y =(2m —3)x +3m —1 ludn di qua véi moi m . 1,0
Gid str A(Xy;Y,) 1a diém cb dinh ma dudng thing (d)luén di qua véi moi m 0,25
Suy ra y, =(2m —3)x,+3m —1 dang v&i moi m 0,25
Hay (2X0 +3)m —3X, —Y, —1=0 nhan moi m la nghiém 0,25
3 0,25
X, =——
2X,+3=0 0
Suyrad ° 2
-3X,-Y,—-1=0 y :Z
)
A \ 2 A . 4 K g 3 7

Vay duong thang (d)Iudn di qua diém co dinh A (_E ; Ej
Cau 2. (2,0 diém) 2,0
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1 2 1
a) Tim céc sd nguyén x,y thoa min — - —— ==

x-1 y+2 3
b) Cho s nguyén dwong n va sé nguyén t6 p thoa min p>n+1. Biét ring

(-1)".(p—n —1)!-1 chia hét cho p. Chémg minh rang n"* +n! ciing chia hét cho p.

1 2 1 1,0
a) Tim céc sb nguyén X,y thbaman ————=—.
x-1 y+2 3
bK: x #1y # -2 0,25
Khi d@6
1 2 y+2 2X+2 1

x—1 y+2 3 (x-1)(y+2) 3
= (x-1)(y+2)=3(y —2x +4) =& xy -y +2x -2 =3y —6x +12

SXy+8x -4y =14 0,25
<x(y+8)-4(y+8)=-18
< (x—4)(y+8)=-18

Vix,y €[] nén x —4;y +8¢ U(18) 0,25
=X -4y +8e {+1,+2,+3,+6;+9; +18}
Tur d6 tim duoc 0,25

() {(5;—26);(3;10);(6;—17);(2;1);(7;—14);(1;—2);(10;_11);}

(-2;-5);(13,-10);(-5;-6);(22;-9);(—14;-7)

b) Cho s6 nguyén duwong n va s6 nguyén t6 p théa man p>n+1. Biét rang | 1,0

(-1)".(p—n —1)+1 chia hét cho p . Ching minh ring n"™*+n! ciing chia hét cho p.

Theo DL Wilson 0,25
[(p-1)H1]ip=[1.23..(p-n-1)(p- )(p n+1)..(p-2)(p-1)+1]ip
©[123..(p-n-1)(-n)(-n +1)..(-2)(-1)+1]ip 0.25
@[(—)n'p n 1'+1}p (1)

Mgt khac | (-2) .(p—n-2)-1]:p=(-1)".(p-n ~1-1=kp(k €0°)(2) 0,25

Tir (1),(2)=[(kp+1)nH1]ip < (nH1)ip(3)
Talaico n**+nl=(n""—1)+(n k1)

Vi sé nguyén to p théaman p >n+1nén (n,p)=L1. 0,25
Theo dinh Iy Fermat ta c6 n°™ =1(modp) < ( p’l—l)fp(4)
Tur (3),(4):>(np‘1+n !):p = dpcm.

Cau 3. (2,0 diém)

a) Tim m dé phuong trinh X* — (m + Z)X +2m =0 c6 hai nghi¢m phan biét X , X, sao cho 20

X2 +(m +2)x, =12,
x*+y* +1=25y* —2x?

b) Giai hé phuong trinh ;
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a) Tim m  dé phuong trinh X* — (M +2)x +2m =0 c6 hai nghi¢m phan biét X,, X, sao cho 1,0
X +(m +2)x2 =12,
Phwong trinh X* — (m + 2)X +2m = 0 c6 hai nghiém phan biét 0.25
2 2
@A:(m +2) —8m >O<:>(m—2) >0 m=#2
. . X X, =m+2 0,25
Khi d6 theo DL Vi-et ta co
XX, =2m
- , 2 2 =12 2 =12 ? 2=0
Mat khac X; +(m + )x2 =12 = X, +(xl+x2)x2 =12 < (xl +x2) —XX,—-12=
2 2 0,25
=(m+2) -2m -12=0<m’+2m -8 =0« (m —2)(m +4) =0
m -4 0,25
& I =m =—4.Vay m = —4 1a gia trj can tim.
; x*+y*+1=25y"-2x° 1.0
Giai hé phuong trinh
) - PREORE x2+y2+1:y(18—x2)
L x*+y* +2¢x* +1 =25y? 0.25
HE da cho viét lai nhu sau ¢, ) )
X +y +xy+1=18y
X' +2x%+1=0 _
TH1l.y=0=H¢ < = H¢ vo nghi¢m
x?+1=0
4 2 2 2 0,25
X—2+y2+i2+2.x—2:25 (X +1+yj —2x? =27
TH2:y#0= H¢ < yz y y = 2y
X—+Y+£+X2=18 X +1+y +x?=18
y y y
x?+1 , 0,25
U=—-=+ —v=27
D3t y " tadugehe | . Gidi hé ta duoc (u;v) e {(7;12);(~9;27)}.
) u+v=18
V=X
iy : \/_ : \/_ 0,25
V6i (uv)=(7:11) = (x;y ) € {( +V11;4);( 44113
Voi (u;v) = (—9; 27) = v0 nghiém
Véy hé c6 nghiém (x;y) € {(i\/ﬁ; 4) ; (i\/ﬁ; 3)}
Cau 4. (3,0 diém) Cho tam giac ABC nhon ndi tiép dudng tron (O;R) c6 day BC c6 dinh.
Hai duong cao BE,CF cit nhau tai H. Goi M,N theo thir ty 13 hinh chiéu vudng goc cua
H trén cac dudong phan gidc trong va duong phan gidc ngoai tai dinh A cua tam giac ABC.
Céc tiép tuyén ctia (O;R) tai B,C citnhautai P, AP cit (O;R) ¢ Q khac A.
a) Chirng minh refmg MN  la trung truc cua EF. i il
b) Chirng minh rang cac duong thang AP ,MN ,EF dong quy.
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¢) Chirng minh rang khi A thay d6i trén cung 16n BC thi dudng thang MN luén di qua mot
diém c6 dinh.

a) Chtrng minh rang MN 14 trung truc cta EF. 1,0
Chira N, A E,M,H,F cung thugc duong tron duong kinh AH 0,25
0,25
om0 ABC '
, NAF:QOO—ABC NAF =90 5
Taco 2 =
0 0 ABC 0
NHE + NAC =180 NHE +90 —T+ABC=180
0,25
= NAF = NHE =90° —L:C:: NE = NF (1)
, 1 . . , 0,25
Tacé EAM =FAM = > ABC = EM =FM (2). Tir (1),(2) = MN 1a trung tryc cua EF
b) Chirng minh rang cac dudng thang AP, MN, EF dong quy. 1,0
Goi S 1a trung diém cua EF; Gia str AP cat EF tai S’ 0,25
. FS' BQ 0,25
Chira: AAFS' dong dang AAQB = —=—(3
ira ong dang AAQ S BA( )
. ES' QC
AAES' dong dang AAQC = —=——(4
ong dang AAQ AS' AC (4)
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, D 0,25
Mt khéc theo tinh chat phan giac BQ_ %(5)

BA AC
Tir (3),(4),(5)= FS'=ES'=S'=S. Do d¢ cac duong thang AP, MN, EF dong quy. 0,25

¢) Chimg minh rang khi A thay doi trén cung 16n BC thi duong thaing MN luén di qua mot | 1,0
dieém co dinh.

Goi | 1a trung diém cia AH =1 1a tdm cua dudng tron di qua cac diém | 0,25
N,AE,M,H,F=IE=IF

Goi K 1a trung diém ctia BC = KE = KF (tinh chét tam giic vuong) 0,25
= IK la duong trung truc cua FE ; 0,25
Ma MN ciing 14 duong trung tryc ciia FE nén dudng thang MN di qua K ¢6 dinh. 0,25

Cau 5. (1,0 diém) Cho bang hinh vudng kich thuéc 7x7. Trén mdi hinh vuéng don vi cua | 1,0
bang, ngudi ta viét mot s6 thuc khac 0 thoa méan ddng thoi hai diéu kién sau day:
i) Tich cac s6 trén mdi hinh vudng 4x 4 bang tich cac sé trén mdi hinh vudng 3x3.
ii) Tong tat ca cac s trén hinh vudng kich thudc 7x7 bang 2025.

Ching minh rang ton tai mot cach viet théa man yéu cau bai toan.

Trén hinh vudng kich thudc 7x7 ta viét cac sb thuc a;b;1 (a,b #0)vao cac hinh vuéng don vi | 0,25

nhu hinh vé dudi day.

a|b|a|b|a|b|a
b |la | b |a|Db|a]|b
1 1 1 1 1 1 1
a | b la|b|a|b|a
b |a|b|a|b]|a/|b
1 1 1 1 1
a | b ja|b|a]|b|a

Tir hinh trén ta thdy: , , , 0,25
+ Moi hinh vuéng 3x3déuchtra 3 soa, 3 sobva 3so1l

— Tich céc s trén mdi hinh vudng 3x3bang a’h’

+MBoi hinh vudng 4x4déuchia 4 sba, 4 sd6bva8sdlhoicb6séba, 6 sdbvadsdl
— Tich céc s6 trén mdi hinh vudng 4x 4 bang a’v*hoic a®h®.

Chon ab =1(1) = Tich céc s6 trén mdi hinh vudng kich thuéc 4x4 bang tich cac sb trén mdi | 0,25

hinh vudng kich thudc 3x3.

Mit khac téng tat ca cac sb trén hinh vudng kich thuéc 7x7 bang 2025 nén 0,25
18a +17b+14 = 2025 < 18a +17b = 2011(2)

_ 2011++/4042897

Tu (1),(2):>18a+17.§:2011<:>18a2—2011a+17:O<:>a— T

Do d6 co thé viét cac so a;b;1théa man yéu cau bai toan chang han

(aib) = ( 2011+ /4042897 20114042897 ]
e 36 ’ 34

= dpcm.
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