CLB Toan Co SG
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SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10 THPT
HAI DUONG NAM HQC 2025-2026
Mbén thi: TOAN (CHUYEN)
IPE CHINH THUC Thoi gian lam bai: 150 phat

Cau 1. (2 diém)

o 1 6 2 1 2 .. 9
1) Cho biéu thie: P= : + - , VO1 xZO,x;tl,x;tZ.

+
2Wx+3 4x-9) x=1 Jx+1 Jx-1

Tim cac gia tri nguyén ctia x dé biéu thic P nhan gi tri nguyén.

2) Cho da thic P(x)=x"-3x"+4x’ +ax’ +3x-3, trong d6 a 1a sb thyc. Tinh P(1) biét
P1+3/2)=0.

Céu 2. (2,0 diém)

1) Giai phuong trinh x* —5x+4+/3x+1-4=0.

x*=2xy+2y° +2=4y
2) Giai hé ph trinh .
) Giai hé phuong trin Px— ) 432 — Ty =—6

Céu 3. (2,0 diém)
1) Tim tat ca cac cip s6 nguyén (x;y) thoa min phwong trinh
xt—6x’ +18x° —y* —22x+2y+8=0.

2) Cho 3 s6 tu nhién, biét tong cta hai s6 bat ky trong 3 s6 d6 1a mot sé chinh phuong. Chimg minh
rang trong 3 sd da cho co khong qua mot sd 1é.

Céu 4. (3,0 diém)

1) Cho tam giac ABC nhon c6 AB < AC va cac duong cao AD, BE, CF cat nhau tai H. Goi I 13 giao
diém cua EF va AH. Ké IJ song song véi BC (J thudc HE). Puong thang AJ cat BC tai M.

a) Ching minh ZAEF = ZAMB.
b) Goi L 1a giao diém cua hai dudng thang EF va BC. Chimg minh AC.LE= AB.LC.

2) Cho duong tron (O;R) cb dinh. Tam gidc ABC thay ddi ngoai tiép dudng tron (O;R), co
Z/BAC =60". Pudng thang (d) thay d6i va luon di qua tam O, (d) cit cac canh 4B, AC lan luot tai
M, N. Tinh gia tri nho nhat cta dién tich tam gidc AMN theo R.
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Céau 5. (1,0 diém)

1) Trén mit phang cho 2 x 2026 diém phan biét, trong d6 khong co bat ky ba diém nao thang hang.
Nguoi ta to 2026 diém trong cac diém di cho bang mau do va t6 2026 diém con lai bang mau xanh.
Chting minh rang, bao gid ciing ton tai 2026 doan thang ma mdi doan thang c6 2 diém dau mat 1a
mot cip diém do - xanh va 2 doan thang bat ky trong s cac doan thang d6 khong co diém chung.

2) Cho a,b,c¢ 1a cac s6 thyc duong thoa min a+b +c¢ = ab +bc + ca. Ching minh

3 3 3 4
+ + - >4
I+a 1+b 1+c (A+a)d+b)(1+c)
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HUONG DAN GIAI PE THI CHUYEN TOAN

TINH HAI DUONG NAM HOQC 2025 - 2026
Cau 1.

9
1) Véi sz,x;tl,x:tZ. Ta co:

P:( 1 +6j:(2+1_2J

2Wx+3 4x-9) (x-1 Jx+1 x-1
( 2x -3 6 ](2+I12(J¥+1)J
Vx—)2Vx13)  (2x—3)2dx13) Jx=D)x +1)

2/x +3 ( ~Jx-1 J

B (2& “3H2dx +3) | W —Dx +1)

(=+/x) _i
2[ 3 2Jx -3
Gia sur ton tai x nguyén sao cho P nhan gié tri nguyén. Ta co:
2P = 2-2x S S
2Wx-3  2Jx-3

Vi 2P +1 nguyén nén 2\& 3 nguyén hay 2Jx -3¢ {1;—1}. Hay Jxe {2;1} S xe {4;1}.
Thir lai va két hop véi diéu kién xéac dinh thi x = 4 thoa mén.

Vay x = 4 thi biéu thirc P nhan gié tri nguyén.

2)Pit t=1+3/2. Khido 2=(—1)> hay * =3¢> +3r—-3=0.

Nhu vy ¢ 14 nghiém cia phuong trinh x° —3x” +3x-3=0.(1)

Tacod: P(x)=(x"+1)(x’ =3x* +3x-3) +(a+6)x".(2)

Thay x =1 vao (2) va két hop véi (1) thi 0= P(¢) = (a+6)t".

Suyra a+6=0< a=-6. Dodd P(x)=x"-3x"+4x’ —6x” +3x—3 thi P(1)=—4
Vay P(1)=-4

Cau 2.
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5 1
1) biéu kién xac dinh: x = Y Ta co:
X =5x+43x+1-4=0x" —x=4(x+1-+/3x+1)

2
X —X

Khi d6 ta lién hop vé phai thi x* —x =4. chu v x+1++/3x+1>0).
pvep PEETras :

Truong hop 1. x° —x =0 thix =0 hodc x = 1 (thda man).

Truwong hop 2. x+1++/3x+1=4 thi 3—x=+3x+1(1)
. 1 Lz
Véi 3zx= 3 ta binh phuong hai vé cua (1) thi co:

¥ —6x+9=3x+1< x> -9x+8=0.
Suy ra x = 8 (loai) hodc x = 1.

Nhu vay phuong trinh ban dau c6 tap nghiém la: {0;1}.

x*=2xy+2y*+2=4y .
2) Ta co: 5 ) (*).
Y(x=y) +3x"=Ty=-6

-Néuy =0 thitir (1) tacé: x*+2=0, vd nghiém.

. )
-Néu y#0, khi do x2—2xy+2y2+2:4y<:>x -2(x—y)=4
2 2 ) x*+2
Vay(x—y) +3x -7Ty=-6<(x—y) +3 =7.
x2+2 _2a+b:4
bat a=x-y,b= . Khi d6 h¢ phuong trinh tr¢ thanh § :
y a"+3b=17

Suyra 7=a’+3b=a’+3(4+2a)=a’ +6a+12 hay (a+1)(a+5)=0.

Truong hgp 1: a=-1=>0=2tacla

x—y=-1
, y—=1l=x x=0,y=1
X +2 <9, .
=2 x'=2y-2=2x x=2,y=3
y
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Truwong hgp 2: a=-5=>5b=—-6,ticla

x—y=-5
y=x+5 y=x+5
x> +2 SR = .
=—6 X =—6y—-2=-6x-32 X" +6x+32=0(VN)
y

Nhu vay nghiém (x, y) ctia hé phuong trinh da cho 1a (0,1),(2,3).
Cau 3.
1) Gia sir ton tai cdp sd nguyén (x;y) thoa man phuong trinh
xt—6x’ +18x° —y* —22x+2y+8=0.
Khido y* =2y +1=x*—6x" +18x* =22x+9 = (x> —2x +1)(x* —4x+9)
Hay (y—1)* = (x=1)*(x* —4x+9).(*)
Néu y =1 tir (*) kéo theo x = 1.
Néu y khac 1, do (y—1)%,(x—1)* déu 14 sé chinh phuong, dan t6i x* —4x+9 1a s6 chinh phuong.
Pit x* —4x+9=a’, vdi a 1a s6 nguyén duong. Khi d6: S5=a’ —(x—2)’ =(a—x+2)(a+x-2).

Chuy (a—x+2)+(a+x—2)=2a>0 nén ta xét hai truong hop:

3

a+x—2=5 4

a—x+2=1 {a
=
X

Trudng hop 1:{
Khi x =4 thi tir (*) ta c6: (y—1)* =81 hay y =10v y =-8.

a-x+2=5 a
X . @
Truwong hop 2: Gt x—2=1 X

3
o

Khi x =0 thi tir (*) ta co: (y—1)>=9 hay y=4vy=-2.
Vay cac cip s6 nguyén (x,y) thoa man yéu cau bai toan 1a: (1,1),(4,10),(4,-8),(0,4),(0,-2).
2) Gia str ¢6 it nhat hai s6 1é trong ba s6 tu nhién di cho.

Truong hop 1: Néu ca ba sé d6 déu 1é c6 dang 2x+1,2y+1,2z+1, trong d6 x, y, z 1 s6 tu nhién.
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T gia thiét dé bai thi @® =2x+1+2y+1,b> =2y +1+2z+1,¢° =2z +1+2x+1.
Suy ra a, b, ¢ chin suy ra a’ +b° +c” chia hét cho 4. (1)
Mit khac a’ +b>+c* =4x+4y+4z+6 chia cho 4 du 2. (2)
Tir (1) va (2), ta dan dén diéu méu thun.
Truwong hop 2: Néu c6 hai s6 1¢ dang 2x+1,2y+1va mot sb chan dang 2z, trong do x, y, z la sb tu
nhién. Tt gia thiét d bai thi @® =2x+1+2y+1,h* =2y +1+2z,¢> =2z +2x+1.
Suy raa chnva b, c1é suyra @” +b° +c” chia cho 4 du 2. (3)
Mit khac a” +b> +c”> =4(x+ y+z+1) chia hét cho 4. 4)
Tu (3) va (4), ta dan dén diéu mau thuan.
Cau 4.
1)
a) Tachtly ZAILJ = ZAEJ =90". Suy ra I, E thudc dudng tron dudng kinh AJ.
Nhu vay tir gidc AEJI ndi tiép nén LAJI = ZAEF (1).
Mat khac LAJI = ZAMB (do 1J song song v6i BC) (2).
Tw (1) (2) suy ra LAMB = ZAEF'.

b) Ta c6 bién ddi goc sau: LAMC =180 — LAML =180 — LAEF = ZCEL.
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c4 _LC o

i do 5: AACM ~ ALCE(g.
Khi d6 ta co (g.g) suyra M LE

Tachty ZAFH = ZAEH =90". Suy ra E,F thudc dudng tron duong kinh AH.
Nhu vay tir giac AEHF noi tiép thi c6 LFAH = /FEH = Z/IAJ .

Do d6 AD 1a phan giac cua goc BAM.

Mat khac AD vudng goc BM nén tam giac BAM can tai A hay AB = AM.

4 L
Tir 3) thi 4= L€ hay caLE=LC.4B
AB LE

2) Takihiéu S ;. 1a dién tich cua tam gidc ABC.

Ta goi giao diém (O,R) véi BC, AC, AB lan lugt 1a D, E, F.

Khi d6 OF vudng goc AC va OF vudng goc AM.

Tac: Sum =S o0 + S0 = %OE.AN+%0F.AM = %R(AN+ AM). (%)

SAMN‘

1 V3 43
3

Mat khac: S, :EAM.AN.sin60° :TAM.AN suy ra AM.AN =——

2
Tur (*) thi (S ) = RT(AM + AN)* > R*. AM .AN = @RZ.SAMN.

43,

Do do SAMN ZTR .
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43 AM = AN

Vay minS,,,, = ER R®. Déu béng xay ra khi v chi khi {LMAN 60’ hay tam giac AMN déu.

Cau 5.

Ta thay ludn ton tai cach ndi 2026 cap diém do - xanh bang 2026 doan thang.
Mit khac do chi ¢6 2 x 2026 diém nén sb cach nbi nhu vay 1a hiru han.

Khi @6 ton tai cach ndi “#6¢> ma tong do dai cac doan thang 13 nho nhat.

Ta chimg minh cach nbi “/6¢” nay thi véi hai doan thang bat ky trong sb cac doan thang d6 khong

c6 diém chung.

That vay, gia st tdn hai doan théng AC, BD cit nhau tai O, trong do6 A, B duogc t6 dé va C, D duoc
t6 xanh. Ta thdy AD+BC < AO+OD+ BO+0OC = AC + BD.

D

Khi 6 ta chi d6i cach ndi tir (4C,BD) thanh (4D,BC) thi ¢6 cach ndi méi ma tong cic doan thang 1a

nho nhat.

Nhu vay cach ndi ma tong d6 dai cic doan thang nho nhat 1a cach ndi ma khong co 2 doan thiang
nao c6 diém chung.

Cau 6.

Ta thay bat dang thirc can ching minh twong dwong voi

3a+D)(b+D)+3(b+D(c+1)+3(c+D)(a+1)—-4=4(a+1)(b+1)(c+])

< 3(ab+bc+ca)+6(a+b+c)+5=4abc+4(ab+bc+ca)+4(a+b+c)+4
< 2(a+b+c)+12>4abc+ab+bc+ca

< a+b+c+124abe.(*)

Khong mat tinh tong quét, gia st a > b >c.
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-Néua>b>c>1 thi ab+bc+ca>a+b+c(voly),suyra 1>c.
-Néul>a=b>cthi ab+bc+ca<a+b+c(voly), suyra a>1.
Khid6 a>1>c = a+c—1>0. Theo gia thiét thi

b(a+c—l)=a+c—ac:>bzw.
a+c—1

+c— oo
Thay vao (*) thi a +C+1+u > 4ac_u hay
a+c—1 a+c-1

(a+c)’ —1+a+c—ac>4ac(a+c—ac)
& [(a+c)2 —4ac(a+c)+4azcz]+ (a-DA-¢c)=0

< (a+c—2ac)’ +(a-1)(1-c) > 0.(*%)
Ta thiy (**) dung, nhu vay bat dang thie (*) dung.

Vay Dau bang xay ra khi vachikhia =b =c=1.



