UBND TINH HA GIANG KY THI TUYEN SINH LOP 10 THPT CHUYEN

SO GIAO DUC VA PAO TAO NAM HQC 2024 - 2025
‘ ’ ’ Mon: TOAN (D€ chuyén tin) ‘
PE CHINH THUC Thoi gian lam bai: 150 phut, khong ké thoi gian giao dé

Wx+5Jx+6 x—7Jdx -8 2x+10Jx +12

vOl
X — 2\/— 3 x+2\/;+1 xX—+Jx—6

Cau L. (1,5 diém) Cho biéu thirc 4 =

x=>0,x#9.
1. Rt gon biéu thic A4.

\ A 9 , .y « 9 A1 *A , 4 A .7 . A
2. Tim tat ca cac gia tr1 cua x dé€ biéu thirc y nhan gia tri nguyeén.

Cau II. (1,0 diém) Trong mit phang toa d6 Oxy, cho parabol (P) c6 phuong trinh
y = ax’ va duong thang (d) c6 phuong trinh y =hx—1 (véi a,b 1a cc tham so). Tim
cac sO hitu ti a,b dé duong thang (d) cdt parabol (P) tai hai diém phén biét sao cho
NG

V5443

hoanh d6 mét diém 13 x =

Cau I1L. (1,5 diém)
1. Giai phuong trinh vVx”* +1+x* =3x—-1=0.

(\/E+\/m+\/;=4

257 +4x+)  +4—y+afy =8
CaulV. (1,0 diém) Tim tat ca cac sO tu nhién 7 sao cho 27 —1 va 3n+1 1a cac s6 chinh
phuong va 6n—13 la §6 nguyén to. ’
Cau V. (4,0 diem) Cho tam giac nhon ABC ndi ti€p duong tron (O). Cac
duong cao AD, BE, CF cua tam giac ABC cat nhau tai H.
1. Chimmg minh DA 1a tia phan giac cua goc EDF.

2. Chirng minh HD HE il =1.

AD BE CF

3. Goi M la giao diém cua tia EF véi duong tron (O). Goi P,Q lan lugt 1a tim

duong tron ngoai tiép tam giac BMF va tam giac CME. Chung minh AM L PO.

4. Tim moi lién hé giita cac canh cia tam giac ABC dé biéu thurc
(AB+BC+CA)
AD? + BE* + CF?

Céu VL. (1,0 diém) Cho a,b,c 1a ba so thuc duong thoa man diéu kién abc>1. Tim
1 1 1
2 T 2 T 3 ’
a +1+bc b"+1+ac ab(c +1)+1
— HET---
Thi sinh duoc su dung may tinh bo tui khong co chire nang soan thao van ban va khong co the
nho.

2. Giai hé phuong trinh <

dat gia tri nho nhat.

gia tri 16n nhat ctia biéu thitc P =



"UBND TINH HA GIANG KY THI TUYEN SINH LOP 10 THPT CHUYEN
SO GIAO DUC VA PAO TAO NAM HOC 2024 - 2025

HUONG DAN CHAM MON TOAN (PE CHUYEN TIN)
(Huwéng dan cham gom cé 04 trang)
Luu y:
- Thi sinh ¢6 thé lam bai theo cdch khdc so véi dap an nhung dam bao ding kién thire, van cho
diém toi da.
- Khéng lam tron diém.

Noi dung Di¢m

Cau I (1,5 diém)

wx +50x+6 x=TJx =8 2x+104/x +12

xi-20x-3  x+2dx+1  x—+/x-6
1.(1,0 diém) Rt gon biéu thicc A.

Cho biéu thirc 4 =

vol x>0,x#9.

L (rena—vr+e) (Verl)(Vx-8) 2(Vx+3)(Vx+2) .
(Veet)(¥x=3)  (Vawr) (Va-3)(Vae2) |
_x—\/;+6_\/;—8_2(‘/;+3) 0.25
=3  Jx+l  Jx-3
_x=3Vx /x-38 0,25
-3 Jx+1
_oNx-8 _ x+8 0,25
Jx+1  Jx+1
2.(0,5 diém) Tim tat ca cac g1a trl cua x dé % nhan gia tr1 nguyen.
Theo BDT Cosi, ta cd6 A=/x +1+ ) 932J9-2-4 0,25
\/;+1
: 4 ; 9 — "
bé — e 7Z thi A=4<:>\/;+1: <> x =4 (thoa man). Vay x =4. 0,25
A \/;+1

Cau II (1,0 diém)

Trong mit phang toa & Oxy, cho parabol (P)cé phuong trinh y = ax” va dudng thang (d) c6 phuong

trinh y =bx—1 (v6i a,b 1a cic tham s6). Tim céc s6 hitu ti a,b dé duong thing (d) cit parabol (P) tai

hai diém phén biét sao cho hoanh do mot diém la x = V53 .
V5+4/3
_ J5-\B)
_V5-V3_ ( ) =4-415 0,25

BB (+B) ()

Phuong trinh hoanh d6 giao diem cua (P)va (d) 1a: ax’ —bx+1=0 (*)
a#0 0,25

Diéu kién dé duong thang (d) cat parabol (P) tai hai diém phan biét: {bz s 0
—aq >

2
(*) c6 nghiém x =4 —+/15 nén a(4—\/E) _b(4_\/g)+1=0<:>\/E(—8a+b)+3la—4b+1:0
Vi a,beQ nén (—8a+b), Bla—4b+1)eQ

0,25




Néu 8a—b#0 thi \/§=31"_4b”eg (v6 1i)
8a—b
S 8a=b=0 L Jo=1 6a man) 0,25
uy ra 0a man
" 131a-4b+1=0" |b=8 ’
Cau 111 (1,5 diem)
1. (0,75 diém) Giai phuong trinh /x> +1+ x> —=3x—1=0
Piéu kién: X’ +1>0< x> 1.
X +14x*-3x-1=0 J(x+D[x* —x+1) +(x* =x+1)-2(x+1) =0
v NER ) +( )= 2(x+1) -
Pat u =+x+1; v:\/x2 —x+1; u=20,v>0
Phuong trinh d3 cho tré thanh: uv+v* —2u”> =0 < (u—v)Qu+v) =0
u—v=_0 U=y 0,25
=1
2u+v=0 2u=-v
- 2 2 x=0 y " g
Vo1 u =v ta duogc \/x —Xx+l=yx+lx*-2x=0& 2(thoamanphu.’orngtrlnh)
X =
0,25
Vi 2u =—v taduge 2Vx+1 = —\/x2 —x+1 (v0 nghi€m).
Vay phuong trinh ¢6 hai nghiém phén biét x =0 va x = 2.

(\/x+l+\/y2+4+\/;=4 (1)

2. (0,75 diém) Giai hé phuong trinh -
2 +4x+y +4-y+ay =8 (2)

xz-1
y=0
Ti (I): [y —2=2-x+1-4/y* +4 0,25

T (2): 207 +4x+y  +4-y+4y =8 = 20 +ax+ )P +4-(y -2) =4

Piéu kién: {

, 2
Thé (1) vao (2) ta duge: < 2\ +4x + > +4 —(2—\/x+1 _ Y +4) _4

@2\/(“1)();2 +4)—(4—4\/x+1—4 3’ +4+2\/(x+1)(y2 +4)+(x+D)+ ()’ +4))=4

0,25
2 2 <
<:>(x+1)—4\/x+1+4+(y2+4)—4\/y2+4+4:0<:>(\/x 1—2) +(\/y2+4—2) o,
- /x+1—2=0 {X:3 (th’ N ) VA hA h t‘ h , h.,\ ( ) (3 O)
=1 < 0a man). Vay he phuong trinh co nghi€ém (x; y)=(3;0). 0,25
Jy +4-2=0 (=0

Cau II1. (1,0 diém) Tim tat ca cac sO tu nhién n sao cho 2n—1 va 3n+1 1a cac s6 chinh phuong va
6n—13 la so6 nguyén to.

Vi 6n—13 13 s6 nguyén té va n e N nén n > 3.

Tacd 2n—1 va 3n+1 1a cac so chinh phuong nén 2n—1=a?; 3n+1=5b> véi a;beN 0,25
—2b°*-3a° =5 (3)
Tacod 6n—13=32n—-1)—-10=3a> —2(2b> —=3a") =9a” —4b" = (Ba—2b)(3a+2b) (4) 0,25
Vi 6n—13 1a s6 nguyén t6, ma 3a—2b<3a+2b néntir (4)tacd 3a—2b=1<b = 3a2—1

2 0,25

s _ = _J ’
Thay b=3a : vao (3) ta dugc 2(361 lj —3a’ =5<:>3a2—6a—9=0<:>{a 3
=

a=-—1 (loai) 0,25




4

a=3thi b=4,n=>5 va 6n—13 = 17 (théoa méan). Vay n=>5 la gi tri can tim.

Cau IV. (4 diém) Cho tam giac nhon ABC ndi tiép duong tron (0) . Cac duong cao AD, BE, CF

clia tam giac ABC cat nhau tai H.

1. (1,0 diém) Chimg minh DA 14 tia phan giac ctia goc EDF.

BFH = BDH =90’ = BFH + BDH =180" nén BFHD la tt giac ndi tiép = HDF = HBF 0,25
Tuong tu, CEHD 1a ttr giac noi tiép = HDE = HCE 0,25
BCEF 1a tir giac ndi tiép = HBF = HCE 0,25
Suy ra HDE = HDF nén DA la tia phan giac cua goc EDF.. . 0,25
2. (1,0 diém) Chirng minh HD 2 HF
AD  BE CF
| | |
 HD HE HF EHD.BC EHE.AC EHF.AB
Ta co: AD+BE+CF:1 +1 +1 0,25
—AD.BC —BE.AC —CF.AB
2 2 2
S S S
— ZHBC | PHAC | PHAB 0,25
SABC SABC SABC
Srme + S +8
- HBC HAC HAB 0,25
SABC
SABC
= -, 0,25
SABC

3. (1,0 diém) Goi M 1a giao diém cua tia EF v6i duong tron (O) . Goi P,Q lan lugt 1a tim duong tron

ngoai tiép tam gidc BMF va tam giac CME. Chimg minh AM 1 PQ.

Tacd: AEM = ABC (do tit giac BCEF ndi tiép)

ABC = AMC (gbc ndi tiép cung chan AC cta duong tron O )=> AEM = AMC o
= AAEM <> AAMC(g.g) = AME = ECM = %deE cua duong tron O nén AM 1a 025
tiép tuyéncia Q = AM L OM ’
Theo trén AMF = ACM , ma ABM = ACM = %deA cua duong tron O

0,25

1 5 ;
= AMF = FBM = ESdMF cua duong tron P nén AM lati€p tuyén cua P




e

Vi AM L PM va AM 1 OM nénbadiém P,Q,M thang hang. Suyra AM 1 PQ.

0,25

4.(1,0 diém) Tim mbi lién hé gilra cac canh cua tam giac ABC dé biéu thirc

(AB+ BC + CA)2

dat gia tri nho nhat.

AD* + BE*> + CF*

V& Cx L CF.Goi N ladiém doi xtmg ctia 4 qua Cx

0,25
Vi AN// CF = BAN =90°,CN = AC, AN = 2CF . Taluén c6 BN < BC+CN
AABN vuédng tai A nén: AB* + AN* = BN* = AB* +4CF* < (BC +CN)? i 52
= 4CF? < (BC + AC)? — AB’ (5) ’
Tuong tu: 44AD* < (AB+ AC)* — BC* va 4BE* <(AB+ BC)* — AC”
2
Suyra 4 AD? + BE? +CF? <(AB+ BC + AC)® hay A5 BC+C4) 4 0,25
AD? + BE* + CF
Pang thire (5) xay ra khi B,C, N thang hang AC = %BN = BC = AC. -

Vi vy biéu thirc di cho dat gié tri nhd nhat khi AB = AC = BC hay ABC la tam giac déu.

Cau V. (1,0 diém) Cho a,b,c 1a ba so thuc duong thoa man diéu kién abc >1. Tim g1a tr1 Ion nhat cua

1 ] 1

biéu thirc P = - He + : :
a +1+bc b +1+ac ab(c’ +1)+1

a b c a b C
P: 3 —+ 3 + 3 < 3 ~+ 3 + 3 025
a +a+abc b’ +b+abc abc(c’ +1)+c a +a+1 b +b+1 ¢ +c+1 ’
Vx>0, talubncoé (x—1D*(x+1)>0 < x° —x* —x+1>0
3 2 X 1 & ; ; ;
SX+x+H1>2x +2x & < , dang thure xay ra khi x =1.
X x4+l x+2 % J 0,25
a b & 1 1 1
Suy ra — 4= e < + +
a+a+l b+b+1 c +c+1 a+2 b+2 c+2
Ta s€ chirng minh 1 + 1 - 1 <1 (6)
a+2 b+2 c+2 0.25
That vay, (6) < (a+2)b+2)+(b+2)(c+2)+(a+2)c+2)<(a+2)(b+2)c+2) ’
< ab+be +ca +abe > 4
Ap dung bat déng thirc Cési ta c6 ab+bc+ac >33 abbc.ca =3
Mait khac abc >1 = ab + bc + ca + abc > 4 nén (6) ding, suy ra P <1. 0.25

Vay maxPzg khi a=b=¢=1.

—--HET---




