SO GIAO DUC VA PAOTAO KY THI TUYEN SINH TRUNG HQC PHO THONG

TINH QUANG NINH NAM HOQC 2025 - 2026
Mbn thi: TOAN (chuyén)

PE THI CHINH THU'C (Danh cho thi sinh thi vio Trudmg THPT Chuyén Ha Long)
(Dé thi nay cé 01 trang) Thoi gian lam bai: 150 phiit, khéng ké thoi gian phat dé

Chu 1. (2,0 diém)

a) Cho céc s6 thye a, b (a# -2, b# -2), thoa mén ab+a+b=0.

I i (b+1)°
Tinhgidcy o 4= F+2a+b+2 B +2b+a+2
b) Thy gido c6 12 chu hoi khac nhau ding d kiém tra vén d4p, trong d6 c6 5 céu héi &

mirc d6 nhén biét, 4 ciu hoi & mirc 4 théng hiéu va 3 clu héi & mirc 46 van dung. M6t hoc sinh
dugc chon nglu nhién ddng thdi 2 cAu hoi trong s6 12 cau hoi trén dé thye hién kiém tra. Tinh
xéc sufit d 2 cu hoi hoc sinh 46 chon dugc thude hai mirc d khéc nhau,

Chu 2. (2,0 diém)
a) Gidi phuong trinh x? + xVx* —5x—2 =—1.

0 +x =y —yx+ 3y 4+x=0
\8x—y* =3y-2x-6.
Cfhin 3. (2,0 diem)

a) Tim céc s6 ty nhién x,y thod man y° +3y* +3y+x* —6x =23.

b) Tim céc s6 nguyén 6 p, g v6i p<q thoa méinsé 4=2(p* +1)(5¢ +29) c6 thé viét
dwogc dudi dang tich ciia tir hai sé nguyén lién tiép tré 18n.
CAu 4. (3,5 diém) Cho dudng tron (0), dudng kinh BC (diém O 14 tAm cta dudng tron). Piém
A thay ddi thufe dudmg tron (O) sao cho 4B < AC va A khéc B. Piém H 1& hinh chiéu vuéng
géc clia A trén dudmg thing BC. Piém D 13 diém d6i ximg véi H qua C, diém E 14 didm d6i
ximg v&i H qua A. Tiép tuyén tai A clia dudng tron ngoai tiép tam gide ABD cét céc dudng
thing EB, ED lAn lugt tai M va N,

a) Chimg minh 4 1 tryrc tdm tam gidc BED.

b) Chimg minh M thu§c dudng tron (0).

c) Khi didm A thay dbi va thoa min céc gia thiét ciia bai todn, tim vj trf diém 4 dé

AM.AN 16n nhét.
CAu 5. (0,5 diém) Ban Binh c6 18 thé g8, mdi thé dugc dénh m6t s6 bét ki tix 1 dén 2526 (mbi

s6 trén mAi thé 13 mot s6 ty nhién). Chimg minh ring ban Binh c6 thé chon ra 3 thé sao cho ba
s6 trén 3 thé d6 1a d6 dai ba canh clia m6t tam gidc.

b) Gidi h¢ phuong trinh {

Thi sinh khéng duwgc sir dung tai ligu. Gidm thj khéng gidi thich gi thém.
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Cau 1.
a) Pit x=a+1,y=b+1 suy ra theo gia thiét xy=1.

2 2 3 3 2.2 3 3
Ta cb: A— 2x LY X +y +2x7y _ Xty +2:

= 1.
X4y Yax X+ Xy +xy X+ 42

b) Phép thit "Chon ngdu nhién dong thoi 2 cau héi trong sé 12 cdu héi thwe hién bai kiém tra".

12.11

S6 két qua c6 thé xay ra la = 66.

Bién ¢b A "Chon hai cdu sao cho chon dwgc 2 mirc do khéc nhau"
C6 5 cach chon 1 cAu mirc d6 nhén biét, 4 cach chon 1 cAu muc do thong hiéu, 3 cach chon 1 cau
murc d¢ van dung. S6 két thoa méan bién cd 1a: 5.4 + 4.3 + 5.3 =47

o 47
Xac suat dé 2 cau hoi dugce chon thudc hai mirc dd khac nhau la P(A4) = s

Cau 2.

a) PKXD: x> —5x-2>0,x<0.

Ta co x° +xm=—l®xm=—l—x2

Ta binh phuong hai vé va thu duoc:
X (x*=5x-2)=(-1-x*)Y & x* -5x" - 2x" =x* +2x* +1
S5 +4x° +1=0 (x+1D)(5x* —x+1)=0.

Ta thiy 5x” —x+1>0,Vx suyra x=—1.

Vay tap nghiém cua phuong trinh la: {-1}.

b) PKXD: 8x— 1> >0,3y —2x—6>0(*).

2 2 2 2
Xy +x -y —yx+y +x=0(1)
Ta co: { . Tu (1) tacod: (x+y°)x—y+1)=0.

\8x—y? =3y -2x-6(2)
Truong hop 1: x+)°=0=8x—)*=-9y><0 suyrax =y =0.
Thir 1ai thi khong thod man (*)

Truong hop 2: x— y+1=0< x=y—1. Thay vao (2) ta co: {/8y—8—y* = y—4.(*%)

. 4 = 2
Ta binh phuong hai vé thu dugc: 8y—-8-y° =(y-4)’ ©2)° -16y+24=0< [y p
y =
Do khiy =2 thi thay vao (*) s€ vo ly. Nén y = 6 thi x = 5 thir lai thod man (*) va (**).
Nhu vy hé phuong trinh c¢6 nghiém duy nhét 1 (5,6).
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Cau 3.
a) Taco: 1 +3)2+3y+x’ —6x=23< (y+1)* +(x=3)> =33.

Khi d6 do y + 1 nguyén duong nén (y+1)° <33= y+1<3/33 = y<2.

Néuy =1 thi (x—3)2=25<:>{x ,=x=8.
‘o

Néu y =2 thi (x—3)? =6 suy ra khong co gia tri x thoa man.

b) Ta thay néu 4 1a tich cua it nhit cta ba s ty nhién lién tiép thi A chia hét cho 3.

Ta thiy p2,¢° =0,1(mod3)= p’ +1,5¢% +29 =1,2(mod3) Nhu vay 4 khong chia hét cho 3. Suy ra 4
chi c6 thé 1 tich cua hai s6 tu nhién lién tiép.

Gia st 4=2(p> +1)(5¢° +29) = n(n+1) = 8(p> +1)(5¢° +29) +1=2n+1). (1

Taxétg > p>3, thi p’ =g =1(mod3).

Khi d6 VT(1)=8(1+1)(5+29)+1= 2(mod3).

Ma VP(1) 1a s6 chinh phuong, nhu vay vo 1y. Khi d6 c6 it nhat mot sé bang 3.

Néu g=3thip=2,tacd 4=740=n(n+1). Ta thly phuong trinh nay khong c6 nghiém nguyén.
Néu p =3 thi 20(5¢° +29) = n(n+1) < 100g> + 580 = n(n +1)

& (209)> +2321= (2n+1)’ < 2321 = (2n+1-20¢)(2n +1+20g).

Ta thiy 2n+1-20g < 2n+1+20q ta c6 bang sau:

2n+1+20gq 2321 211
2n+1-20q 1 11
n 580 55
q 58 (loai) 5

Nhu vy ¢ = 5. Thir lai thi 55.56 = 3080 = n(n +1).

Vay (p, ¢) = (3,5) 12 b6 s ta can tim.

Cau 4.

a) Do 4, C la trung diém cua HE, HD nén AC 1a dudng trung binh cta tam giac EHD.

Suy ra AC || ED ma AB vuong goc AC hay BA vudng goc ED.

Ma EH vudng goc BC suy ra A4 1a tryc tdm cia tam giac BDE.

b) Do MA 1a tiép tuyén cta duong tron ngoai tiép ABD nén /BAM =. BDA = /BAE.

Suy raABMA ~ ABEA(g.g). Khi 46 BA*> = BM .BE. Mit khéc ta chimg minh dugc BA”> = BH .BC.

BH BE _;
Khi d6 BH.BC=BM.BE hay M = BC két hop gbéc EBD chung thi AEBH ~ ACBM (c.g.c).

Nhu vay ZBMC =90. Suy ra M thudce (O).
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¢) Goi giao cia CM va AH 1a F. Ta thay CF || AD. Khi d6 F 14 trung diém AH.
Ta c6: LAMF = ZABC = ZAEN suy ra tir gidc MFNE ndi tiép.

2

AH
Khi d6 ching minh dugc AM.AN = AE.AF = AF.AH = .Ma AH <R.

2

Nhu vay max(AM.AN) = R?. Dau bang xay ra khi va chi khi 4 1a diém chinh gitra cung BC.
Luu y: Mot s6 két thire vé goc ndi tiép, goc tao tiép tuyén va ddy cung, HS tw chitng minh lai.
Ciu 6. Gia sir cac s6 duoc ghi trén thé gb 13 a,,a,,...,a, , d6ng thoi ta coi

I<a <a,<..<ay<2526.
Ta thdy a, < a; < a, khong 1ap thanh d¢ dai ba canh cua tam giac khi va chi khi g, +a, <q,.
Tu day suyra a, 22,a, 2a,+a,23,a, 2a,+a, 25,...
Lap lai ddy bat dang thirc trén ta thay 1a cac phan tir cia diy Fibonacci nén véi a4 > a,, > 2584.

Dian dén diéu vo 1y. Nhu vay ban Binh c6 thé chon ra 3 thé sao cho ba s trén 3 thé d6 1a d6 dai ba

canh cua mdt tam giac.
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