SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI CAP TiNH THCS

HUNG YEN NAM HQC 2024-2025
. ) Mbn thi: TOAN ‘
PE CHINH THUC Thoi gian lam bai: 150 phit, khong ké thoi gian phat dée
A .2 2 , X+3 X+1 X+7 X ..
Cau 1 (4,0 diem). Cho biéu thiac A= Jx - Jx + Jx : l—L véi
IX-1 3-x  x-4Jx+3 Jx +1

X>0,x=1,x=09.

a) Rut gon va tinh gia trj cta biéu thirc A khi x=7— 43 .

b) Tim gia tri nho nhit cua biéu thirc %
Cau 2 (4,0 diém).

a) Trong mat phang toa do Oxy, cho diém M (3;5). Lap phuong trinh duong
thang d di qua M Vva cat c4c tia Ox,Oy tai A B sao cho dién tich tam giac OAB bang 30.

b) Tim tat ca cac cip sb nguyén (x;y) thoa man

Y2 (x—4) —x* +10x* =32x +14 =0.

Cau 3 (4,0 diém).

a) Giai phuong trinh 3vX—1—+/X+3+3vx* +2x-3 =5x-3.

Jx+1 +\/xy—2x+y—2 +Xx+5=2y+4y-2
b) Giai hé phuong trinh xy+3x—6y—18
=(y-3)(vVx+3-3)

X% —6x+12

Cau 4 (2,0 diém). Cho tam gi4c nhon ABC c6 H,G lan luot 13 truc tim, trong tim va HG
song song véi BC. Tinh tanB.tanC.
Cau 5 (4,0 diém). Cho ntra duong tron thm O duong kinh AB. Lay diém H c¢6 dinh thudc
doan thang OA (H khong tring véi O VE‘iﬂ A).,Duc‘)’ng thang vudng goc V(’)’i‘ AB tai H cat
ntra duong tron tAm O tai C. Goi D la diém d6i xung v6i A qua C; |,J lan lugt 1a trung
diém cua CH va DH .

a) Ching minh hai tam giac CHJ va HBI dong dang.

b) Goi Bx la tia tiép cta nira duong tron tim O. Lay diém E di dong trén Bx

( E khong trung voi B). Puong thang qua H vudng goc véi AE cat duong thang BE tai
F . Ching minh dudng tron duong kinh EF ludn di qua hai diém c6 dinh khi E di dong
trén tia Bx.

Cau 6 (2,0 diém). Cho a,b,c 1a céac s thuc duong théa man a+ b+ c=3. Tim gia tri nho
4(ab + bc + ca)

2 2

5 +2024 .
a +b +c

nhat cta biéu thuc A = 12(a2 +bE 42 ) +

Thi sinh khéng dwoc sir dung tai liéu va may tinh cam tay.

Giam thi coi thi khong gidi thich gi thém.

Chit KY Caia QIAM This ceunieniniiieniieii bbb e



HUONG DAN CHAM

Cau Noi dung Piém
cau 1 » , Vx+3 x4l x+7 ) Jx ..
Cho biéu thic = 1l-— voi
(4,0 T VX1 3K x—4adx+3 Ix+1
diem) | x>0:x=1 x#9.
a) Rut gon va tinh gia tri cta biéu thirc A khi x=7 —43. 2,0
Taco Ac|YXF3_x+l w7 | 1 0,25
1 k-3 (g -3) | Vo
(Vx+3)(Vx=3) = (Vx+1)(Vx 1)+ x+7 | 4
= : 0,25
R U
X—9—X+1+X+7 X
= AVx+1
gt
= VX +1 0,25
Vx-3 ’
Vi x=7-4/3=(2-V3) > Vx=2-3 05
:AZ\/§+1\/_364\/__32\/— 05
2-3-3 B3+1 2
b) Tim gia tri nhé nhat ctia biéu thirc — 2.0
Theo cau a) ta co: i=\/;_3=1— 4 0,5
\/§+1 \/§+1
Do /x +1>1,¥x>0 nén — 4 >—4,Vx>0
Jx+1
1 0,5
Suyra —>-3,vVx>0
A
Dau dang thirc xay ra khi X =0( thoa man ) 0,5
Vay gié tri nho nhit ctia biéu thirc % béng -3 khi x=0. 0,5
Cau 2 | &) Trong mit phang toa 4o Oxy, cho diém M (3;5). Lap phuong trinh duong
(4,0 |thing d di qua M va cit cic tia Ox,Oy tai A B sao cho dién tich tam giac | 2,0
diém) | OAB bing 30.
Phuong trinh dudng thang (d):y=m(x-3)+5< y=mx—-3m+5 0,25
(d)mOx=A:>A(3m_5;0j 0,25
m
(d)nOy =B = B(0;5-3m) 0,25
Diéu kién dé d cat cac tia Ox,Oy tai hai diém A B phén biét 1a: m<0. 0,25
1 (3m—5)2 2
Sons :EOA.OB:30<:>—:60<:>(3m—5) =—60m (do m<0) 0,5

m




5
&S m= _5 (théa man) 0,25
A . . 2 X S
Vay phuong trinh duong thang d la y:—§x+10. 0,25
b) Tim tat ca cac cip sb nguyén (x;y) thoa man
2,0
Y (x—4) —x* +10x* =32x + 14 =0.
Taco y* (x—4) —x* +10x* —32x+14=0
c>yz(x—4)2—(x3—10x2+32x—32):18 0,25
=N yz(x—4)2—(x—4)2(x—2):18 0,25
e (x-4)" (v’ —x+2)=18 (18=1218=3"2) 0,25
Vi X, y € Z nén xay ra cac truong hop sau
2 42 _ 2 _
9 (x—4) =1 Cj[x_3:>y =19 (I) 0,5
y?—x+2=18 [x=5=y*=21(l)
2_n2 _ 2 _
9 (x—4) =3 ol X 7=y =7() .
yz_x+2=2 X=1:>y=il(tm) !
Vay céac cap (x; y) thoa mén la (1, 1), (1-1) 0,25
Cau 3 | a) Giai phuong trinh 3v/x —1—+/X+3 +3y/x* +2x -3 =5x 3. 2,0
(40 | piéu kien: x>1 0,25
diém 2
/ Deitt:3\/x—1—\/x+3:%:5x—3—3\/x2+2x—3 0.25
©_|t=0 0,25
Phuong trinh tro thanh: t=— < ’
2 t=2
Véi t=0=3Xx—1=+/x+3 = x:g (thoa man) 0.25
Voit=2=3Ux-1-Vx+3=2 < 3X-1=2++/X+3 0,25
< 9(x-1)=4+4Vx+3+x+3=/x+3=2x—4 0,25
X>2
S
X+3=4x"-16x+16 0.25
= =? (théa man)
3.13 0,25
V@qmmmgumhdnangm&nS:{Ekz}
\/x+1+\/xy—2x+y—2 +X+5=2y+,y-2 (1)
b) Giai hé phuong trinh v . 20
- xy+3x—6y—18 ,
=(y-3)(vx+3-3 2
X —6x+12 (y )( ) ( )
Piéu kién: x>-1y>2.
Phuong trinh (1) twong duong: vx+1+/(x+1)(y-2) +x+5=2y +./y-2 0,25

bit Vx+1=a;{/y—-2=b (a,b>0)




Ta co:
a+ab+a2—1+5=2(b2+2)+b<:>a—b+ab—b2+a2—b2 =0
< (a-b)(1+a+2b)=

<a=b (do a,b>0=1+a+2b>0)

0,25

> Jx+l=\y-2<y=x+3.

0,25

Thay vao (2) ta duoc

X(X+3)+3x—-6(x+3)—-18

( )x2—6x+(12 ) =x(Vx+3-3)
<:>x2+3x+3x—6x—18—18: Xx(x—6)

X2 —6x+12 JXx+3+3

- x> —36 :x(x—6)

X2 —6x+12 fx+3+3

X="6
& X+6 _ X (*)

X2 —6x+12 x+3+3

+ V61 Xx=6=y=9.

0,5

+ (>!<)<:>(x+6)(\/m+3):x(x2 —6x+12)
& [(x+3)+3](Vx+3+3)=[(x-3)+3][ (x-3)" +3] (»*)
Dém/ﬁ:u x—3=v (u>0); u, v khong ddng thoi bing 0.
Tir (++) taco: (u+3)(u?+3)=(v+3)(v* +3)
& (u¥=v¥)+3(u-v)+3(u*-v*)=0
< (u- v)[(u +UV+V )+3+3(u+v)}:0

u=v
<:{(uz+uv+v2)+3+3(u +v)=0

0,25

X—3>0
+) u:v:>\/x+3:x—3<:>{

X+3=%x>—6x+9

X>3
<9, S X=6=>y=09.
X“—7x+6=0

0,25

+) (U +uv+V? ) +3+3(u+V) =0V +(u+3)v+U” +3u+3=0 (vd nghiém).

Vay h¢ phuong trinh ¢6 nghiém 1a (x;y)=(6; 9).

0,25

Céau 4
(2,0

Cho tam giac nhon ABC ¢6 H,G lan luot 1a tryc tam, trong tam va HG song

song véi BC. Tinh tanB.tanC.

2,0




diém)

=

B D M C

Goi AD,AM lan luot 13 dudng cao va dudng trung tuyén cia AABC

R . n AD 0,25
AABDvuong tai D nén tanB=———
BD
A ) A AD
AACDvuodng tai D nén tanC :5 0,25
AD?
Suy ra: tanB.tanC = 1
y 20CD (1) 0,25
Ta cd: hai tam giac BDH va ADC dong dang 0,25
AD DC
Suyra —=——=BD.CD=AD.DH (2
yr =5 =DhH (2) 0,25
Laic6: HG//DM =2 MG _1_ \p_3pH ©) 0,25
AD AM 3 ’
Tu (1), (2) va (3) suy ra tanB.tanC =3 0,5

Caus
(4,0
diém)

Cho ntra duong tron tim O duong kinh AB. Goi H la diém thudc doan thing
OA (H khéng trung véi O va A). Pudng thing vudéng goc véi AB tai H cat
nua duong tron tam O tai C. D la diém dbi xing véi A qua C; I,J lan luot
1a trung diém ctia CH va DH .

a) Chtrng minh hai tam gidc CHJ va HBI déng dang.

2,0




F

Ta thay AABC nai tiép duong tron duong kinh AB nén AC L BC

. IC=1H
Tir gia thidt — 1J//AD 0.5
JH=UJD
= 1J L BC = CI1J =CBH (cung phu véi géc HCB) (1) 0,25
Trong tam giac vuéng BCH ta c6: tanCBH :% 2 0,25
Trong tam giac vuéng CIJ tacé: tanCI1J =% = % (3) 0,25
CH CJ CH HB

Tr(1),2),@) >—="=—=—n0 4

1), ). ) TR TR (4) 0,25

.. .....CA=CD . :
Tu gia thict H=ID = CJ//BC=CJ LCH = AHCJ vudng tai C 0,25
Xeét hai tam giac vuong CHJ va HBI co CH _HB
CJ HI 0,25

Vay ACHJ va AHBI dong dang (c.g.c)
b) Goi Bx la tia phan giac ciia nira duong tron tim O. Lay diém E di dong
trén Bx. Puong thang qua H vudng goc voi AE cat duong thang BE tai F . 20
Chtring minh duong tron duong kinh EF 1uén di qua hai diém c¢6 dinh khi E di |
dong trén tia BX.
Goi giao diém cua duong tron dudng kinh EF véi duong thang AB 1a M, N
(M nam giira A va B). K 1a giao diém cia HF va AE. 0,25
Vi duong kinh EF vuéng goc véi MN = M, N déi xting qua B.
Tac6 EKH = EBH =90° = ti gidc BEKH nai tiép
Nén KEH =KBH (gdc nai tiép chin cung KH) 0.5

Suy ra AAEH ~ AABK (g.9) 3%2%3 AE.AK = AH.AB (1)




T giac EKMN noi tiép KEN + KMN =180°
Ma AMK + KMN =180° (ké bu)
Do d6 : KEN = AMK = AAKM ~ AANE(g.9)

0,5
_ AR AM L AK.AE = AM.AN (2)
AN  AE
Tur (1)va (2)suy ra AM.AN = AH.AB=a ¢ dinh
Taco: a= AM.AN =(AB—MB)(AB + NB)= AB? — MB? do MB = NB
— MB? = AB2 —a=k >0 (c dinh) = BM = BN =k cb dinh 0.5
Suy ra 2 diém M, N c6 dinh.
Vay dudng tron duong kinh EF udn di qua hai diém ¢6 dinh M, N . 0,25
Cau 6 | Cho a,b,c 1a cac sd thuc duong théa man a+b+c=3. Tim gia tri nho nhét
, 4(ab + bc +
20 | cia biéu thire A=12(a” +b7+¢?)+ (i - Cza) +2024. 2.0
diem) a +b +c
Ap dung BPT Bunhiacopxki ta co (a+ b +C)2 < 3(a2 +b% + Cz) 095
—a’+b’+c?>3. Dau"="xayrakhi a=b=c=1 ,
Mit khac (a+b+c)2 =9 a’+b*+c’+2ab+2bc+2ca=9
9—(a2+b2+c2) 0,5
< ab+bc+ca= 5
9—(a®+b*+c?
A >
Khido A=12(a® +b* +¢* )+ ———2— 42024
a“+b°+c
18
=12(a® +b* +c? )|+ ———— — 2+ 2024
( ) a® +b? +c? 0,5
_ 2 2 2 18
=12(a’ +b* +¢c )+a2+b2+02 +2022
— 2 2 2 18 2 2 2
—2(a +b?+c )+m+10(a +b?+c )+2022
Do d6 A>24/2.18 +10.3+ 2022 =12 + 30 + 2022 = 2064 0,25
Dau bang xay ra khi va chi khi a=b=c=1. 0,25
Vay gi4 tri nho nhat cia A 1a 2064 khi va chi khi a=b=c=1. 0,25




