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

TINH NINH BINH NAM HOC 2025 -2026
— Bai thi chuyén: TOAN
PE THI CHINH THUC Ngay thi: 04/6/2025

(Dé thi gom 05 cu, trong 01 trang)  Thdi giun lam bat: 150 phiit (khéng ké thoi gian phat dé)

Ciu 1 (2.0 diém).
a) Cho @, b, ¢ li cic s6 thyc khac 0 thod min ab® +b¢® +ca® = abe. Tinh gia trj cia

biéu thirc P =%(c+a)+%(a+b)+£—(b+ c).

b) Giii h¢ phuong trinh {(3 s Rl e
2% -30" = y(»y-2)
Ciu 2 (2.0 dicém).
a) Cho phuong trinh x* =6mx+18m -9=0 (1) (m ia tham s6). Tim tat ci cic gia trj
cia m dé phwong trinh (1) ¢6 hai nghiém phin biét x,,x, thoa man:
(7 —4nx, +18m - 6)(2nrx, +3)=2m +9.
b) Cho cac sd thye a, b, ¢ thod min a+b+c=4 va 0Sa,b,c < 3. Tim gia trj 16n nhit
cta bidu thirc P=2a"+5* +3¢° =2b-13¢c.
Ciiu 3 (1.5 diém).
a) Tim tit ca cic s nguyén m dé A=m’ +6m" +11m+6 12 mot sé chinh phuong.
b) Tim tit ci cic clip sd nguyén dwong (x,y) thoi mdn x+ )* +1 chia hétcho xy.

Cau 4 (3,0 diém). Cho tam giac ABC (AB < AC) nhon, khéng cin va ¢ cic dudmg cao
AD, BE, CF citnhau i truc tim A. Goi M, N, / twong img 1a trung diém cia cic doan
thing BC, EF, AH. Cic duong thing AH, BC theo thir ty ¢it dudmg thang EF i J, S.

a) Chimg minh ring SB.SC = SE.SF = SJ.SN.

b) Chimg minh ring J 12 tryc tim cua tam gidc /BC.

¢) Goi P la diém déi ximg cia ¥ qua BC. Chimg minh ring BIP = CIM.

Ciiu § (1.5 diém), Cho da gidc déu (H) c6 2026 dinh

a) C6 bao nhidu tam gidc vudng ma cac dinh la dinh cua da gidc () ?

b) Tai mé: dinh cia da gidc (A), ngudi ta viét mét sd nguyén duong khéng vugt qua 1012
Chimg minh ring ton tai bdn dinh A, B,C, D cia da gide (), sao cho ABCD 1a mét hinh
chir nhit va a+b=c+d trong d6 a,b,c,d twong img 12 cic sé dugc viét tai cac dinh
A,B.C,D.
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HUONG DAN GIAI PE THI CHUYEN TOAN

TINH NINH BINH 2025
Caul.
2 2 2
a) Tir gid thiét ta co: 1= 920 +ea” b € a gpigs
abc c a b

P=%crarb)+L@rbror+Srera)—a—b-c
b c a
a b c
:(a+b+c)(—+—+—]—(a+b+c):0.
b ¢ a

Bxy=2)+4x*=5y> (1)

b) Ta c6 hé phuong trinh: .
2x* =3x* = y(y-2) (2)

Ta thay khi y = 0 thi tir (2) ¢6 x = 0, thao lai vao (1) thi khéng thoa mén.

, , \ , 2x* —y*  2x?
Xéty khac 0, tir (2) taco y(3xy—2)=2x" -y’ & 3xy-2= xyy = ; — .

Thay vao (1) thi

2
2x° 4x*
P
y Y

4x* 2 4 4 2 2
S—F=4y =x" =y o (x-y)(x+y)x"+y7)=0.

Truong hop 1: Néu x* =—)? < x* + »* =0 < x = y =0, khong thoa man.

Truong hop 2: Néu x =y thi tir (2)

x=0 x=y=0(L)
2x* -3 =x(x-2)=3x’ —x*-2x=0|x=1 =|x=y=

x:—z x:y:—g

L 3 L 3

Truong hop 3: Néu x=—y thi tir (2)
2% =3x" =—x(—x-2) & 3x’ —x* +2x =0 xBx* —x+2) =0.

Ma 3x* —x+2>0 nén x = 0 kéo theo y = 0, khong thoa man.
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Vay hé phuong trinh ¢6 cic nghiém (x, y) 1a (1,1),(—%—%}
Cau 2.
a) Xét A'= (3m)> —(18m—9) = (3m—3)* > 0,Vm.
Dé phuong trinh c¢6 hai nghiém phén biét x,,x, thi m khac 1.
Do x, 1a nghiém cua phuong trinh (1) nén
x; —6mx, +18m—9=0< x —4mx, +18m—6 = 2mx, +3.
Gia sir ton tai m thoa man yéu cau bai toan, khi d6 dang thic tré thanh:

2m+9 = (2mx, +3)(2mx, +3) = 4m’x,x, + 6m(x, +x,) +9
& 2m+9=4m*(18m—9) + 6m.6m+9

m=0
S2m=72m’ & 1.
m=xt—
6
. 1 1 . .~
Thur lai voi m:O,m:g,m:—g déu thoa man.
A g A v 1x 1 1
Vay céc gia tri m can tim la m:O,m:g,m:—g.

b) Ta co: 3¢> —13c<c* —2c. That viy 3¢> —13c<c® —2c < ¢(2c—11)<0vdi 0<c<3.
Khid6 P<2a’>+b° +c*—2b—2c<2a’ +(b+c)’ =2(b+c)

Hay P<2a’+(4-a)’ -2(4—a)=3a" —6a+8.(*)

Mit khac (a+1)(a—-3)<0 < 3@’ -2a-3)<0 3a> —6a+8<17.

Nhu vay tu (*) thi P<17.

Vay max P =17.D4u bang xay ra khi va chikhia=3,b=1,c¢=0.

Cau 3.

a) Gia st ton tai m dé 4 1a mot s6 chinh phuong. Ta cd A= (m+2)(m*> +4m+3).

dlm+2
biat d = ged(m +2,m* +4m+3). Khi d6 | , , =d|led=1.
dim +4m+3=(m+2)" -1
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Do d6 m+2,m* +4m+3 déu la sé chinh phuong.
Gia st m*> +4m+3=a’,v6i a nguyén duong. Ta c6
(m+2) —-a’ =1 m+2—a) (m+2+a)=1.

+2—a=1 =-1 )
" ¢ @{m . Thir lai m =-1 thod man.

Trwong hop 1: {
m+2+a=1

a=

. m+2-a=-1 m=
Truwong hop 2: { <:>{
a

-3 .
.Thir lai m =-3 thoa man.
m+2+a=-1

Vay cdc gid tri m can tim dé A4 1a s6 chinh phuong 14 m =-3,m =-1.

b) Gia st ton tai cap s6 nguyén duong (x,y) sao cho xy|x+y* +1.

it x+ 1’ +1=kxy < y? +1=x(ky—1). Trong d6 k nguyén duong, hién nhién ky =1.
Khido ky—1|y* +1=ky-11k(y* + D) =ylky-D+y+k=ky-1| y+k.

Suyra ky—1<y+k= y(k-1)<k+1.(%)

Truonmg hop 1: Néu k= 1thi xy=x+1y>+1 x(y—1)=y>+1. (1)

Dodo y—1]y* +1=(y-D)(y+1)+2=y—1|2. Hay y e {2;3}
Véiy=2thay vao (1) thix=5,cony=3thix=>5.
Truong hop 2: Néuk=2thi 2xy=x+)y’+1<xQy-1)=y>+1. (2)

Do d6 2y—1]4(y* +1)= 2y -DQ2y+1)+5=2y—1|5. Hay y e {1;3}.
Véiy=1 thay vao (2) thix =2, con y =3 thix = 2.

Truwdng hop 3: Néu k=3 thi 3xy=x+ > +1 vatir (*)co y<2= ye{l2}

Véiy=1thay vao 3)thix=1,cony=2thix=1.
\ £ v , k+1 )
Truwong hop 4: Néu k&> 3 thi tir (*) co ysﬁ<2. Nén y=1.

Ta co: x|x+2 = x|2. Nhu vay c6 hai bd (2,1), (1,1).

Tuy nhién véix=2,y=1thik=2,vavoix =y=1thi k=3 (vo 1y).
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Thur lai v6i cac cap (x,y) sau (5,2) (5,3) (2,1) (2,3) (1,1) (1,2) déu thoa man.

Viy cac cip sb nguyén duong (x, y) thoa man 1a (5,2) (5,3) (2,1) (2,3) (1,1) (1,2) .

Cau 4.

a) Ta c6 tam giac BFC vudng tai F va tam gidc BEC vudng tai E. Ma M 1a trung diém ctia BC.
Suy ra MB = MC = ME = MF nén tit giac BFEC noi tiép duong tron (M, MB).

Ta co: ZSFB=180" - ZBFE = /BCE, va goc FSB chung thi ASBF ~ ASEC(g.g).

Khi do 2F = 5€ o, 7 sE = sB.5C.(1)
SB~ SE

Vi tam giac AEH vudng tai H c6 I 1a trung diém AH nén I4 = IE = IH.

Ta c6: ZIEM =180 — ZIEA— ZMEC =180" — ZIAE - ZMCE =90".

Tuwong ty thi ZIFM =90". Nhu vdy ZIDM = ZIEM = ZIFM =90,

Ta chirng minh dugc 5 diém I, F, E, M, D thudc mot dudng tron.

Do d6 tir gidc DFEM ndi tiép suy ra ZFDS =180" — ZFDM = /FEM ,va goc FSB chung.

DAan dén ASDF ~ ASEM (g.g) = i—lE) = 5—; & SM .SD = SE.SF.(2)

Mit khac /E = IF, NE = NE, ME = MF nén I, M, N thang hang va IM vudng goc EF tai N.

SD  SJ
Ta ching minh duge ASDJ ~ASNM (g.) ==~ <> S.SD = SN.5J (3)

Tu (1)(2)(3) thi SB.SC = SE.SF =SN.SJ.
b) Ta co £BFE =180 — /BCA = /DHE = /AHB.

BH AH IH

Dén dén AABH ~ AEBF(g.g) = ——=——=
BF EF NF

, /BFE = /AHB thi

AIBH ~ ANBF (c.g.c)=> ZBIH = /BNJ.(4)

SB ST
Y cAu a — = ——=> ASBN ~ ASJC(c.g.c)= ZSNB = £SCJ (5
Treaua ‘o =sc (&) ©
Tir (4) (5) thi
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90=/IBD+ /BID = /IBD+ /BNJ = ZIBD + ZSCJ.

Suy ra JC vudng goc IB. Két hop véi IJ vudng goc BC. Nhu vay J 1a truc tdm cia tam giac /BC.

N

¢) Ta c6 tam gidc IEM vudng tai E va IN 1a dudng cao nén

My _MB
MI

MN.MI = ME* = MB> = — AMBN ~ AMIB(c.g.c).

MB MI MI BI
Suy ra = = =
BN IB MC BP

,(BP = BN,MB = MC).

Va ZIBP = ZIBM + ZMBP = ZIBM + ZMBN = ZIBM + ZBIM = ZIMC
Do @6 APBI ~ ACMI(c.g.c).

Vay /BIP = /MIC.

Cau 6.

a. Ta c6 da giac déu (H) 2026 dinh va c6 2026 canh, ndi tiép dudng tron (O) nén s6 duong duong

kinh cua duong tron ngoai tiép da giac déu 1a 1013.

Ta chon 1 dudng dinh va chon 1 dinh trong 2024 dinh con lai. Suy ra sb tam giac vudng dugc tao

thanh 1a 2024.

Nhu vay c6 tit ca 1013.2024 tam gidc vudng ma cac dinh 1 dinh cua da giac
6
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b. Gia st XY 1a mot dudng kinh bat ki cua (0),va viét dinh X twong tmg véi s6 x,

Y twong tmg véi s6 y. Bong thoi, gin duong kinh XY b |x - y| .

Do x,ye{l,2,.,1012} nén d& thiy 0<|x—y/<1011. Nhu vay 1013 duong kinh cta dudng tron s&
dugc gan cac sd tir 1, 2, ..., 1011. Theo nguyén li Dirichlet co it nhat hai duong kinh duge gin chung
mot gia tri. Khong giam tinh tong quat, gia sir 1a hai duong kinh AC, BD, trong d6 4,B,C,D tuong
tmg v6icacsb a, b, ¢, d va a>c,b<d (néu khong thi ddi tén cic dau mut cua dudng kinh véi

nhau).
Theo gia thiét thi duong kinh AC gin véi s6 a - ¢, con dudng kinh BD gin véi sb d - b.
Th a—c=d—-b< a+b=c+d.Vard rang ABCD la hinh chir nhat.

Nhu vay ta c6 duoc diéu phai chimg minh.
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